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EXECUTIVE SUMMARY FOR THE FINAL SUPPLEMENTAL INTEGRATED 
FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 
The Columbia River Channel Improvements Project was originally presented in the August 
1999 Final Integrated Feasibility Report for Channel Improvements and Environmental 
Impact Statement (1999 Final IFR/EIS). The U.S. Army Corps of Engineers, Portland 
District (Corps), with the cooperation of the lower Columbia River Ports (Portland, and St. 
Helens in Oregon; Kalama, Longview, Vancouver, and Woodland in Washington) completed 
the 5-year IFR/EIS process in August 1999. The U.S. Environmental Protection Agency 
(USEPA), Region 10, is a cooperating agency for this project. 
 
This Final Supplemental EIS (SEIS) supplements the 1999 Final IFR/EIS. The scope of the 
1999 Final IFR/EIS included the following actions: 1) improvements to the navigation 
channel for the Columbia and Willamette Rivers; 2) ecosystem restoration features; and 3) 
the long-term disposal needs for continued maintenance of the Mouth of Columbia River 
(MCR) project, maintenance of the existing 40-foot channel, and the disposal requirements 
for construction and maintenance of the proposed channel improvement alternatives. The 
Corps is the federal agency with primary responsibility for navigation improvements and 
ecosystem restoration actions. The USEPA is the federal agency responsible for designating 
ocean disposal sites necessary to address long-term disposal needs. The USEPA expects to 
initiate formal rulemaking on the Shallow Water and Deep Water Sites in February 2003, 
with the designations becoming effective by summer 2003. 
 
A SEIS typically focuses on project changes and/or new information.  To understand the 
scope of this Final SEIS, it may be helpful to explain how this document is intended to 
address changes in the proposed action and new information for each of the three types of 
actions that were the subject of the 1999 Final IFR/EIS. 
 
Navigation channel improvements. The Final SEIS reflects the decision to defer action on 
deepening the Willamette River until after USEPA decisions have been made regarding the 
clean up of the parts of the river listed as a Superfund site. The Final SEIS, therefore, focuses 
on the Columbia River; impacts regarding the Willamette River are discussed to a lesser 
extent in Section 6.12. With regards to new information, much of the new information 
presented in the Final SEIS pertains to impacts of deepening the Columbia River, hereafter 
referred to as the channel improvements project. 
 
Restoration projects. The Final SEIS reflects the incorporation of five new restoration 
features and analyzes the environmental impacts associated with implementing these 
features. The new restoration features result in a minor change to long-term disposal needs. 
 
Long-term disposal needs for MCR and channel improvements projects. The Final SEIS 
discusses revisions to upland disposal sites for the channel improvements project that 
resulted from the consultation process with NOAA Fisheries. In addition, implementation of 
the proposed restoration features at the Lois Mott embayment and Millar Pillar are 
anticipated to significantly reduce the need for ocean disposal of river channel material. The 
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Final SEIS addresses this change in the disposal plan. Because the channel improvement 
project amounted to only a small fraction of sediments proposed for ocean disposal as 
analyzed in the 1999 Final IFR/EIS, the use of this material for ecosystem restoration, while 
significant in the context of the Corps’ decision regarding the channel improvement project, 
does not fundamentally change the need for or sizing of the ocean disposal sites selected in 
the 1999 Final IFR/EIS. The Final SEIS also presents new baseline information collected for 
the ocean disposal sites selected in the 1999 Final IFR/EIS; however, the Final SEIS has less 
new information regarding this action then the other two actions discussed above. 
 
The purposes of this Final SEIS are to document additional information, environmental 
analyses, and project modifications resulting from consultation of the project under Section 7 
of the Endangered Species Act; to update the disposal plan; to update the project economics; 
and to comply with National Environmental Policy Act (NEPA) requirements and with the 
Washington State Environmental Policy Act (SEPA). Several additional ecosystem 
restoration features and evaluation actions are proposed for implementation to benefit the 
recovery of listed salmonids and other fish and wildlife resources, to avoid impacts to marine 
resources at the Deep Water Site, and to retain sand in the estuary. Creating the Lois Island 
restoration feature during construction will use sand that would have been disposed of in the 
ocean. Under the revised plan, no ocean disposal is proposed during construction and the first 
20 years of maintenance. Construction volumes were updated using 2001-2002 hydrographic 
survey data. Other items updated include a reduction in rock excavation; utility relocations; 
additional information for crab, smelt, sturgeon, and fish stranding gained from data 
collection conducted with the federal and state resource agencies; additional information on 
sediment transport and consistency with coastal programs; and modification to some of the 
upland disposal sites to avoid impacts to resources and habitat. Project economics are 
reexamined to evaluate the sensitivity of the fleet and commodity forecasts, and changes to 
shipping operations in the Portland area. 
 
Although the lower Willamette River was originally addressed in the 1999 Final IFR/EIS, 
and included in the Congressional authorization, this portion is not addressed in detail in the 
Final SEIS. The project features for the lower Willamette River have been deferred at this 
time and will be reevaluated in a subsequent NEPA document after resolution of cleanup 
issues associated with its being named to the federal National Priorities List bye USEPA 
under the Comprehensive Environmental Response, Compensation, and Liability Act. 
 
In December 1999, NOAA Fisheries (National Marine Fisheries Service) issued a ‘No 
Jeopardy’ Biological Opinion on the expected impacts to salmonids, and the U.S. Fish and 
Wildlife Service (USFWS) completed its ‘No Jeopardy’ Biological Opinion on the potential 
impacts to wildlife and plant species. In August 2000, NOAA Fisheries withdrew their 
opinion citing the availability of new information regarding impacts to bathymetry (water 
depths) and flow on estuarine habitat, and resuspension of contaminants. However, the 
USFWS Biological Opinion remains valid. Because a Biological Opinion meeting ESA 
requirements for listed salmonids must be in place before the project can proceed, the Corps 
and NOAA Fisheries began a consultation process to resolve the issues; the USFWS also 
reentered the process for two aquatic species, coastal cutthroat trout and bull trout. 
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In February 2001, Sustainable Ecosystems Institute (SEI) was hired to facilitate a series of 
workshops and guide participants to possible solutions for environmental concerns based on 
the best available scientific knowledge. The Corps, NOAA Fisheries, and USFWS jointly 
agreed to use SEI’s experience to help resolve the issues. The SEI process included formal 
and informal review of scientific materials by SEI staff and an independent panel of seven 
scientific experts. This process included five workshops from March to August 2001, which 
were open to the public, to review the science underlying the project. It also included ad hoc 
meetings between panelists and project managers and agency scientists, as well as a 
questionnaire completed by all the panelists. Based on their comprehensive discussion of all 
relevant issues (numeric and conceptual modeling, fisheries, sediment and water quality, and 
monitoring and adaptive management), the panel determined that the knowledge base is 
adequate to resolve environmental concerns through the consultation process. 
 
Outcomes of the SEI workshops and informal discussions among the agencies provided input 
for the new Biological Assessment (BA) prepared by the Corps in response to the NOAA 
Fisheries request to reinitiate consultation on listed species potentially affected by the 
project. This BA (Corps 2001) also addressed two Distinct Population Segments (DPS) for 
two fish species under the purview of the USFWS. The new BA addresses 13 evolutionary 
significant units (ESU; a distinctive group of Pacific salmon or steelhead) including 12 listed 
ESUs, 1 listed DPS, 1 DPS proposed for listing, and 1 candidate ESU. Thirteen ESUs were 
evaluated during the previous consultation process. The following were considered during 
preparation of the 2001 BA: SEI workshop materials, information, and summaries; numerical 
and conceptual modeling; salmonid biological requirements; NOAA Fisheries December 
1999 Biological Opinion and administrative record; NOAA Fisheries new information; and 
other existing and new information. 
 
In January 2002, the Corps submitted the BA (Corps 2001) to the NOAA Fisheries and 
USFWS. The 2001 BA included actions associated with dredging and deepening, including 
compliance measures to minimize incidental take of listed species; monitoring actions to 
ensure deepening and disposal have minimal effects on listed fish and their habitats; and 
adaptive management to respond to impacts discovered through the monitoring program. The 
BA also included ecosystem restoration features and evaluation actions involving numerous 
proposals to improve existing habitat conditions in the lower Columbia River and estuary, 
and evaluation activities to increase knowledge of the river and estuary ecosystem. 
 
On May 20, 2002, NOAA Fisheries and the USFWS transmitted their final Biological 
Opinions to the Corps. These opinions determined that the channel improvement project, 
including dredging, disposal, monitoring, adaptive management, evaluation, and ecosystem 
restoration is not likely to jeopardize the continued existence of 13 listed and one proposed 
fish species, bald eagles, or Columbian white-tailed deer. The additional project features or 
actions would not affect other species addressed in the 1999 BA for the channel improvement 
project. In addition, the NOAA Fisheries concurred that the project is not likely to adversely 
affect Steller sea lions. 
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Several other steps remain before project construction would begin. The Washington 
Department of Ecology and the Oregon Department of Environmental Quality must issue 
Section 401 Water Quality certifications under the Clean Water Act, and the Washington 
Department of Ecology and Oregon Department of Land Conservation and Development 
must evaluate the proposed action for consistency under the Coastal Zone Management Act 
(CZMA). Both states initially denied Section 401 certification and CZMA consistency in 
2000. Since then, the Corps and Sponsor Ports have met repeatedly with officials from 
Washington and Oregon to understand and work to address the issues identified by the 
agencies. The Corps has applied for 401 Certification and has submitted CZMA Consistency 
Determinations. Coordination between the Corps and these state agencies is ongoing. 
 
This Final SEIS also includes an updated benefit-cost analysis for the project. The updated 
analysis was conducted between January and June 2002, and focuses on confirming what are 
the benefits and costs of the 43-foot channel. Each of the inputs to the benefit and cost 
calculations were reviewed and updated using the most current data available. 
 
In August 2002, the Corps convened two technical review teams to evaluate the 
reasonableness of the economic analysis. An open and transparent technical review of the 
costs and the benefits was conducted. The technical review process was facilitated by a 
neutral, non-profit organization. The technical review process resulted in a published 
assessment of the Corps’ economic analysis, responses to which are incorporated in this Final 
SEIS. The Corps consideration of the technical review has been included in the Final SEIS 
and also is available on the Corps’ website (https://www.nwp.usace.army.mil/). 
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*1. revised INTRODUCTION 

The Columbia River Channel Improvements Project was originally presented in the Final 
Integrated Feasibility Report for Channel Improvements and Environmental Impact 
Statement (Final IFR/EIS, August 1999). The U.S. Army Corps of Engineers, Portland 
District (Corps), with the cooperation of the lower Columbia River Ports (Portland, and St. 
Helens in Oregon; Kalama, Longview, Vancouver, and Woodland in Washington) completed 
the 5-year IFR/EIS process in August 1999. The U.S. Environmental Protection Agency 
(USEPA), Region 10, is a cooperating agency for the project. 
 
This Final Supplemental EIS (SEIS) supplements the 1999 Final IFR/EIS. The scope of the 
1999 Final IFR/EIS included the following actions: 1) improvements to the navigation 
channel for the Columbia and Willamette Rivers; 2) ecosystem restoration features; and 3) 
the long-term disposal needs for continued maintenance of the Mouth of Columbia River 
(MCR) project, maintenance of the existing 40-foot channel, and the disposal requirements 
for construction and maintenance of the proposed channel improvements alternatives. The 
Corps is the federal agency with primary responsibility for navigation improvements and 
ecosystem restoration actions. The USEPA is the federal agency responsible for designating 
ocean disposal sites necessary to address long-term disposal needs. The USEPA expects to 
initiate formal rulemaking on the Shallow Water and Deep Water Sites in February 2003, 
with the designations becoming effective by summer 2003. 
 
A SEIS typically focuses on project changes and/or new information. To understand the 
scope of the Final SEIS it may be helpful to explain how the Final SEIS is intended to 
address changes in the proposed action and new information for each of the three types of 
actions that were the subject of the 1999 Final IFR/EIS. 
 
Navigation channel improvements. The Final SEIS reflects the decision to defer action on 
deepening the Willamette River until after USEPA decisions have been made regarding the 
clean up of the parts of the river listed as a Superfund site. The Final SEIS, therefore, focuses 
on the Columbia River; impacts regarding the Willamette River are discussed to a lesser 
extent in Section 6.12. With regards to new information, much of the new information 
presented in the Final SEIS pertains to impacts of deepening the Columbia River, hereafter 
referred to as the channel improvements project. 
 
Restoration projects. The Final SEIS reflects the incorporation of five new restoration 
features and analyzes the environmental impacts associated with implementing these 
features. The new restoration features result in a minor change to long-term disposal needs. 
 
Long-term disposal needs for MCR and channel improvements projects. The Final SEIS 
discusses revisions to upland disposal sites for the channel improvements project that 
resulted from the consultation process with NOAA Fisheries. In addition, implementation of 
the proposed restoration features at the Lois Mott embayment and Millar Pillar are 
anticipated to significantly reduce the need for ocean disposal of river channel material. The 
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Final SEIS addresses this change in the disposal plan. Because the channel improvement 
project amounted to only a small fraction of sediments proposed for ocean disposal as 
analyzed in the 1999 Final IFR/EIS, the use of this material for ecosystem restoration, while 
significant in the context of the Corps’ decision regarding the channel improvement project, 
does not fundamentally change the need for or sizing of the ocean disposal sites selected in 
the 1999 Final IFR/EIS. The Final SEIS also presents new baseline information collected for 
the ocean disposal sites selected in the 1999 Final IFR/EIS; however, the Final SEIS has less 
new information regarding this action then the other two actions discussed above. 
 
The purposes of this Final SEIS are to document additional information, environmental 
analyses, and project modifications resulting from consultation of the project under Section 7 
of the Endangered Species Act (ESA); to update the disposal plan; to update the project 
economics; to comply with National Environmental Policy Act (NEPA) requirements; and to 
comply with the Washington State Environmental Policy Act (SEPA). 
 
Several additional ecosystem restoration features and evaluation actions are proposed for 
implementation to benefit the recovery of listed salmonids and other fish and wildlife 
resources. Material proposed for ocean disposal in the 1999 Final IFR/EIS will be used to 
construct two of the ecosystem restoration features. Therefore, it is the intention of the Corps 
not to use the Deep Water Site in disposing of materials dredged for the channel 
improvement project. Construction volumes also were updated using December 2001 and 
January 2002 hydrographic survey data. Other items updated include a reduction in rock 
excavation; utility relocations; additional information for crab, smelt, sturgeon, and stranding 
gained from data collection conducted with federal and state resource agencies; additional 
information on sediment transport and consistency with coastal programs; and modification 
to some of the upland disposal sites to avoid impacts to resources and habitat. Project 
economics are reexamined to evaluate the sensitivity of the fleet and commodity forecasts, 
and changes to shipping operations in the Portland area. 
 
Authorized Project 
 
In December 1999, Congress authorized the deepening of the Columbia and Lower 
Willamette Rivers Federal Navigation Channel to 43 feet [Section 101(b)(13) of the Water 
Resource Development Act of 1999]. However, additional funds must still be appropriated 
before the channel improvement project can begin. The authorized plan would deepen the 
existing federal navigation project for the Columbia and Willamette Rivers and provide for 
construction of ecosystem restoration features. The recommended plan presented in the 1999 
Final IFR/EIS consisted of the following: 
 
• The existing 600-foot-wide, 40-foot-deep navigation channel would be deepened from    -

40 feet to -43 feet Columbia River datum (CRD), from Columbia River mile (CRM) 3 to 
CRM 106.5, including advanced maintenance dredging for overwidth and overdepth 
(authorized and approved actions) in the reaches where this practice is currently 
performed in the maintenance program. 
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• The existing 600-foot-wide, 40-foot-deep navigation project channel would be deepened 
from -40 feet to -43 feet CRD, from Willamette River mile (WRM) 0 to WRM 11.6 (see 
next section on Willamette River Construction). 

• Three of the existing five turning basins on the Columbia River (located at CRM 13, 
73.5, and 101.5, respectively) would be deepened to -43 feet CRD. 

• The three turning basins located at WRM 4, 10, and 11.7 on the Willamette River would 
be deepened to -43 feet CRD (see next section on Willamette River Construction). 

• A total of 29 upland sites (with a total land area of 1,681 acres), 3 shoreline sites, 2 ocean 
sites, and 1 gravel pit would be required for the disposal of construction materials and 
subsequent channel maintenance dredged material. 

• Ecosystem restoration features include the use of a combined pump/gravity water supply 
for restoring wetland and riparian habitat at Shillapoo Lake. Tidegate retrofits with fish 
slides for salmonid passage would be installed at selected locations along the lower 
Columbia River. Connecting channels would be constructed at the upstream end of 
Walker-Lord and Hump-Fisher Islands to improve juvenile salmonid access to their 
embayment-rearing habitats. 

• Environmental mitigation features would be constructed on a total of 740 acres of land 
purchased for mitigation efforts located at the Woodland Bottoms, Martin Island, and 
Webb mitigation sites. 

 
The location of the dredging will be limited to selected areas from CRM 3, near the mouth of 
the Columbia River, to CRM 106.5, near the I-5 Bridge in Portland. Because significant 
reaches of the Columbia River navigation channel are naturally deeper than what the new 
channel requires, only specific areas will require dredging. The shallower reaches subject to 
deepening activities represent approximately 3.5% of the total river area between CRM 3-
106.5, or 56% of the navigation channel. Three of the five turning basins on the Columbia 
River (located at CRM 13, 73.5, and 101.5) also would be deepened to 43 feet. 
 
Willamette River Construction (Deferred) 
 
Although 11.6 miles of the lower Willamette River were addressed in the 1999 Final 
IFR/EIS, and included in the Congressional authorization, the Willamette River portion is not 
addressed in detail in this Final SEIS. The project features for the lower Willamette River 
will be reevaluated in a subsequent NEPA document after resolution of sediment cleanup 
issues associated with its inclusion on the federal National Priorities List by USEPA under 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). 
 
Background and Update 
 
In December 1999, after issuance of the 1999 Final IFR/EIS, the NOAA Fisheries (National 
Marine Fisheries Service) issued a ‘No Jeopardy’ Biological Opinion on the expected 
impacts to ESA-listed salmonids, and the U.S. Fish and Wildlife Service (USFWS) 
completed its ‘No Jeopardy’ Biological Opinion on the potential impacts to listed wildlife 
and plant species. In August 2000, NOAA Fisheries withdrew their Biological Opinion citing 
the availability of new information regarding impacts to bathymetry (water depths) and flow 
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on estuarine habitat, and resuspension of toxics. The Biological Opinion by the USFWS 
remains valid, however. Because a Biological Opinion meeting ESA requirements for listed 
salmonids must be in place before the project can proceed, the Corps and NOAA Fisheries 
began a consultation process to resolve issues connected with the project. The USFWS also 
reentered the process for two aquatic species, bull trout and coastal cutthroat trout. 
 
Shortly after NOAA Fisheries withdrew its Biological Opinion in 2000, the States of 
Washington and Oregon denied certification of the project under Section 401 of the Clean 
Water Act and consistency under the Coastal Zone Management Act (CZMA). Three of their 
major concerns were sediment transport, Dungeness crab, and consistency with coastal 
programs. Since then, the Corps and sponsor ports have met with officials from Washington 
and Oregon to understand and work to address the issues identified by the agencies. 
 
As a result of meetings with Washington agencies, the Washington Ports agreed to prepare a 
Supplemental EIS (a supplement to the IFR/EIS prepared by the Corps and USEPA) under 
SEPA to address issues identified in Washington’s letters, including those regarding Section 
401 and the CZMA. When the Corps and USEPA determined that it would prepare a SEIS 
under NEPA, the Federal Government and the Washington Ports agreed to issue a joint 
document. As discussed below, both NEPA and SEPA strongly encourage this approach. 
 
Oregon does not have a state law comparable to NEPA or SEPA. However, many of the 
issues identified by Oregon, such as impacts to sturgeon and smelt and royalties for sand 
extraction, have received additional analysis. Oregon agency staff have participated in a 
number of these efforts. Information that results from these studies is included in the Final 
SEIS. Issues such as coastal zone consistency and 401 certification for water quality have 
been the subject of a number of meetings and will be addressed in documents related to those 
applications as well as in information included in this Final SEIS. 
 
The NEPA encourages federal agencies to cooperate with state and local agencies to reduce 
duplication between NEPA and state and local requirements. This cooperation includes joint 
planning, environmental evaluation, public hearings and environmental assessments. In 
addition, NEPA encourages federal agencies to join with state or local agencies to prepare 
joint EIS’s. Where state laws or local ordinances have EIS requirements in addition to, but 
not in conflict with, those in NEPA, the NEPA encourages federal agencies to cooperate in 
fulfilling these requirements as well as those of federal laws so that one document will 
comply with all applicable laws. 
 
The SEPA similarly encourages state agencies to avoid duplication of paperwork and allows 
agencies to use environmental analyses prepared under NEPA. When a state agency uses a 
federal EIS for the same proposal, the state agency is not required to adopt the federal NEPA 
document. Consistent with these provisions of NEPA and SEPA, the Federal Government 
and the Washington Ports are issuing the Final SEIS as a joint document for purposes of 
complying with NEPA and SEPA for the scope of activities specified above. Subsequent 
references in this document to NEPA are intended to include SEPA, where applicable. 
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The ESA consultation procedure for a federal action may be reinitiated if new information 
reveals potential effects to listed species not previously considered during an earlier 
consultation [50 Code of Federal Regulations (CFR) Section 402.16]. The Corps worked 
closely with NOAA Fisheries and USFWS to address new information, as well as resolve 
concerns in the NOAA Fisheries withdrawal letter (August 2000). Coordination included 
discussion on specific areas of concern, proposed actions, and modifications to those actions 
to ensure protection of listed species and habitats. Work was aimed at reaching agreement 
among agencies on a foundation of best available science (how to obtain and apply it) to be 
used in developing the new Biological Assessment (BA) and Biological Opinions. 
 
In February 2001, the Sustainable Ecosystems Institute (SEI) was hired to facilitate a series 
of workshops to provide an independent, scientific peer-review process to evaluate the 
potential environmental issues using best available scientific knowledge. The Corps, NOAA 
Fisheries, and USFWS jointly agreed to use SEI. The SEI process included formal and 
informal review of scientific materials by SEI staff and an independent panel of seven 
scientific experts. The process included five workshops held from March to August 2001, 
which were open to the public, to review the science underlying the project and meetings 
between panelists and project managers and agency scientists, as well as a questionnaire 
completed by all panelists. Based on comprehensive discussion of all relevant issues 
(numeric and conceptual modeling, fisheries, sediment and water quality, monitoring and 
adaptive management), the panel determined that the knowledge base represented “best 
available science” and no other sources were identified. Also, a Biological Review Team 
(BRT) made up of federal representatives (NOAA Fisheries, USFWS and Corps) was formed 
for the consultation process. The BRT met weekly for about 8 months to address biological 
concerns and identify ecosystem restoration features and evaluation actions to further 
resource recovery and enhance baseline information on ESA salmonids and their habitats. 
 
Outcomes of the SEI workshops and discussions among the agencies provided input for the 
new BA prepared by the Corps in response to NOAA Fisheries request to reinitiate 
consultation on listed species potentially affected by the project. This BA addresses Distinct 
Population Segments (DPS) for two fish species (one listed DPS, one DPS proposed for 
listing) under the purview of the USFWS plus reviewed the potential for impacts arising from 
added features and actions to species originally listed by the USFWS for the project. The 
2001 BA also addresses 13 evolutionary significant units (ESU; a distinctive group of Pacific 
salmon or steelhead) including 12 listed ESUs, and one candidate ESU, as well as Steller sea 
lions. Thirteen ESUs were evaluated during the previous consultation process. The following 
were considered during preparation of the 2001 BA: SEI workshop materials and summaries; 
additional numerical and conceptual modeling; salmonid biological requirements; NOAA 
Fisheries December 1999 Biological Opinion and administrative record; NOAA Fisheries 
and USFWS new information; and other existing and new information. 
 
In January 2002, the Corps submitted the BA (December 2001) to NOAA Fisheries and 
USFWS. This BA included actions to address concerns associated with dredging and 
deepening, including compliance measures to minimize incidental take of listed species; 
monitoring actions to ensure project actions have minimal effects on listed fish and their 
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habitats; and adaptive management to respond to impacts discovered through the monitoring 
program. The BA also included ecosystem restoration features involving numerous proposals 
to improve existing habitat conditions in the lower Columbia River and estuary, and 
evaluation actions to increase knowledge of the river and estuary ecosystem. 
 
On May 20, 2002, NOAA Fisheries and USFWS transmitted their final Biological Opinions 
to the Corps. These opinions determined that the project, including dredging, disposal, 
monitoring, adaptive management, evaluation, and ecosystem restoration is not likely to 
jeopardize the continued existence of, or adversely modify or destroy, designated critical 
habitat of 12 federally listed salmonid ESUs, one listed DPS, one DPS proposed for listing, 
and one candidate ESU, bald eagles, or Columbian white-tailed deer. In addition, NOAA 
Fisheries concurred that the project is not likely to adversely affect Steller sea lions. 
 
In order to address the concerns of the States of Washington and Oregon as expressed in their 
401 certification and CZMA consistency denial letters (August 2000), a rationale of 
producing evaluation reports was developed. These reports (Exhibits K-1 to K-9) cover the 
following subjects: white and green sturgeon, smelt, fish stranding, Dungeness crab, wildlife 
and wetland mitigation, state royalties, floodplains, and consistency with the Washington 
State Critical Area Ordinances and Shoreline Master Programs. Also, the Corps developed a 
comprehensive evaluation report on sediment transport, titled Columbia River Sediment 
Impacts Analysis (Exhibit J). 
 
Between January and June 2002, the Corps conducted a reassessment of the economic and 
environmental information reported in the 1999 Final IFR/EIS for the channel improvement 
project. The economic reanalysis focused on confirming what are the benefits and costs of 
the 43-foot channel. Each of the inputs to the benefit and cost calculations were reviewed and 
updated using the most current data available. 
 
In August 2002, the Corps convened two technical review teams to evaluate the 
reasonableness of the economic analysis: one review team to evaluate the benefit analysis 
and the other to evaluate the cost analysis. The technical review process was facilitated by a 
neutral, non-profit organization. The panel’s meetings were open and transparent and the 
public was invited to attend. All information provided to the panel was posted on the Corps’ 
website prior to the meeting. All presentations made by the Corps’ facilitator, Corps, Port of 
Portland, and consultants were posted to the Corps’ website after the event. The panel’s 
findings also were posted to the Corps’ website prior to the close of the public comment 
period. The technical review process resulted in a published assessment of the Corps’ 
economic analysis, responses to which are incorporated in this Final SEIS. 
 
Revised Project 
 
Table S1-1 provides a comparison of the Columbia River 43-foot channel improvement 
project as presented in the 1999 Final IFR/EIS and as modified in the Final SEIS. As noted 
above, the Willamette River portion of the authorized project has been deferred and is not 
being addressed in detail in the Final SEIS. For the purposes of this Final SEIS, the 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 1-7

authorized Columbia River project, as modified and shown in Table S1-1, will be referred to 
as ‘the project’ including all enforceable conditions of NOAA Fisheries and USFWS 
Biological Opinions. As noted in the 1999 Final IFR/EIS, the without project condition (the 
No Action Alternative) is maintenance dredging and disposal as described in the Dredged 
Material Management Plan and Supplemental Environmental Impact Statement (Corps 
1998) for the 40-foot channel. 
 
The Final SEIS discusses revisions to upland disposal sites for the channel improvement 
project that resulted from the consultation process with NOAA Fisheries and USFWS. With 
implementation of the proposed restoration features at Lois Island embayment and Miller-
Pillar, and subsequent use of existing disposal sites (e.g., flowlane, Miller Sands Spit, Rice 
Island, Pillar Rock Island) for maintenance dredged materials, the project should not require 
ocean disposal for construction and the first 20 years of maintenance. The Final SEIS 
discloses this change in the disposal plan. The Final SEIS also presents new information 
regarding ocean disposal. Because the channel improvement project accounted for a small 
fraction of the sand proposed for ocean disposal as analyzed in the 1999 Final IFR/EIS, the 
reduced use of the Deep Water Site, while significant in context of the Corps’ decision 
regarding the channel improvement project, does not fundamentally change the need for the 
ocean disposal site as documented in the 1999 Final IFR/EIS. The Final SEIS only addresses 
potential use of the ocean disposal site associated with the channel improvement project in 
the event the Lois Island embayment and Miller-Pillar ecosystem restoration features are not 
fully implemented. This Final SEIS does not address any use of ocean disposal sites that may 
occur as a result of maintenance of the MCR project or maintenance of the Columbia River 
navigation channel in the absence of this project. 
 
Several other steps remain before construction of the project could begin. The Washington 
Department of Ecology and the Oregon Department of Environmental Quality must issue 401 
Water Quality certifications under the Clean Water Act, and the Washington Department of 
Ecology and Oregon Department of Land Conservation and Development must evaluate the 
proposed action for consistency under the CZMA. The Corps has applied for 401 
Certification and CZMA Consistency Determinations. Coordination between the Corps and 
these state agencies is ongoing. The sponsor ports are also working with local jurisdictions 
on applicable local permitting requirements for the upland disposal sites. 
 
The Final SEIS follows the same format as the 1999 Final IFR/EIS. Sections of the final 
report that have been updated, or new sections added for the Final SEIS, are clearly marked. 
However, because much of the information and analysis contained in the 1999 Final IFR/EIS 
has not changed, the entire text of that report is not repeated here. Accordingly, for complete 
analysis of any aspect of the project, the reader should refer to both the 1999 Final IFR/EIS 
and to the corresponding section of this Final SEIS. A CD-ROM of the 1999 Final IFR/EIS is 
provided with the Final SEIS. 
 
The revisions to the channel improvement project by the Corps and the collection of 
additional, baseline information also triggered reevaluation by USEPA of the ocean disposal 
element contained in the 1999 Final IFR/EIS, Appendix H. 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 1-8

Table S1-1. Columbia River Channel Improvement Project Comparison 

Action 1999 Final IFR/EIS for 
the Columbia River 

Final SEIS for the Columbia 
River 

Navigation Feature 
Dredging Volume (construction) 18.4 million cubic yards 14.5 million cubic yards
Rock Volume 590,000 cubic yards 490,500 cubic yards

Basalt 173,000 cubic yards 50,500 cubic yards
Cemented Cobbles 417,000 cubic yards 440,000 cubic yards

Disposal  
Upland Disposal Sites Areas 1,681 acres 1,630 acres
Agricultural Crop Land 200 acres 172 acres
Wetlands 20 acres 16 acres
Riparian Habitat 67 acres 50 acres

Ocean disposal site use 
Construction and 
maintenance, 37 mcy over 
20 years 

None during construction if the 
Lois Island ecosystem restoration 
feature is fully implemented; none 
anticipated during the first 20 
years of maintenance if Miller-
Pillar and existing disposal sites in 
the estuary are used. 

Utility Relocations 5 on the Columbia River None on the Columbia 
ESA Consultation 

Monitoring Actions Included Strengthened and clarified 
Minimization and BMPs Included Strengthened and clarified 
In-water Work Windows None Specified 
Adaptive Management Included Strengthened and clarified 

Ecosystem Restoration Features 
Shillapoo Lake  1,250 acres 470-839 acres 
Miller-Pillar Not Included 235 acres 
Lois Island Not Included 191 acres 
Purple Loosestrife Control Not Included CRM 18-52 
Tenasillahe Island (Phased 
Implementation) 

Not Included New 

Interim (Phase 1) Not Included 92 acres 
   Cottonwood-Howard (Phase 2) 
   Columbian White-tailed Deer 
   Reintroduction 

Not included 650 acres Columbian white-tailed 
deer; 60 acres tidelands 

Long-term (Phase 3) Not Included 1,778 acres 
Bachelor Slough Not Included 85 acres of in-stream restoration, 

6 acres shoreline riparian 
restoration, 46 acres of riparian 
restoration upland 

Ecosystem Evaluation Not Included 6 actions added 
Adaptive Management Not Included Included 

Costs and Benefits 
Columbia River NED Costs $154,224,000 $118,924,000 
Columbia River NED Average Annual 
Benefits $28.0 million $18.8 million 

NED Benefit-to-cost Ratio 1.9 1.7 
Columbia River Costs - Proposed Plan $160,884,000 $133,629,000 
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1.1. revised Purpose and Need 

Subsection 1.1.1 has been added to this section to provide updated information since 
completion of the 1999 Final IFR/EIS. 

1.1.1. new Purpose and Need for the Additional Ecosystem Restoration 
Features 

The purpose of these ecosystem restoration features is to restore habitat conditions, which 
would contribute to the recovery and long-term viability of the listed species and other 
natural resources. The need for these ecosystem restoration features arises from historic 
activities that have resulted in population declines requiring listing, and from the Corps’ ESA 
responsibility to assist with listed species conservation. These additional ecosystem 
restoration features, as well as evaluation and monitoring actions, resulted from consultation 
of the project under Section 7 of the ESA. The additional features and actions are based on 
opportunities identified to enhance juvenile salmonid feeding and rearing habitat for listed 
salmonid ESUs and wildlife species. These features also would provide benefits to many 
other species of fish and wildlife. 

1.2. revised Study Authority 

The following information was added to this section for the Final SEIS. In December 1999, 
Congress authorized the deepening of the Columbia and Lower Willamette Rivers Federal 
Navigation Channel to 43 feet [Section 101(b)(13) of the Water Resource Development Act 
of 1999]. As discussed above, deepening of the Lower Willamette River (and associated 
turning basins) has been deferred at this time and will be reevaluated in a subsequent NEPA 
document after resolution of sediment cleanup issues associated with its inclusion on the 
federal National Priorities List under CERCLA. 

1.3. revised Study Area 

Subsection 1.3.1 has been added to this section to provide updated information resulting from 
the ESA consultation process since completion of the 1999 Final IFR/EIS. 

1.3.1. new Action Area 

The NOAA Fisheries, USFWS, and the Corps defined the action area in the 2001 BA to 
extend beyond the actual location of proposed activities to include areas that may potentially 
be directly or indirectly affected by the project (50 CFR Section 402.02). For purposes of this 
Final SEIS, this area is adopted as the study area, and includes the following: 
 
• A bank-to-bank run of the Columbia River from Bonneville Dam down to the river’s 

mouth, which includes adjacent port terminals and berths and certain ecosystem 
restoration and wildlife mitigation sites, as well as from the river mouth extending 12 
miles out into the Pacific Ocean in a fan shape. 

• Upland disposal, ecosystem restoration, and wildlife mitigation sites. 
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The bank-to-bank run of the river includes formerly designated and recently proposed ESA 
Critical Habitat for the listed ESUs.1 For discussion purposes, the action area is divided into 
three general habitat or reach types. The first is riverine, which begins at Bonneville Dam 
and runs downstream to the start of the estuary at approximately CRM 40. The second is 
estuarine and runs from CRM 40 downstream to CRM 3. The third is the river mouth, which 
starts at a wide area at CRM 3 and encompasses the outer boundary of the Deep Water Site 
(approximately 12 miles beyond the CRM 3 boundary of the channel improvement project) 
in a fan shape (Figure S1-1). The reach numbering system used in the 1999 Final IFR/EIS 
runs from Reach 1 at CRM 106.5 to Reach 7 at CRM 3. To avoid renumbering the original 
reaches in the action area, the Bonneville reach is designated as Reach A, while the river 
mouth reach is designated Reach B (Figure S1-1). The seven reach maps for the project, 
which show areas to be dredged, disposal areas, ecosystem restoration sites, mitigation sites, 
and other pertinent information, are found at the end of Chapter 4. 

1.4. revised Scope of Study 

Subsection 1.4.1 has been added to this section to provide updated information on the 
ecosystem restoration component developed during the ESA consultation process. 

1.4.1. new Ecosystem Restoration Features Developed During Consultation 

As a result of the ESA consultation process, five additional ecosystem restoration features 
were added to the channel improvement project. These actions are described in detail in 
Chapter 4 of this Final SEIS. The Lois Island embayment and Miller-Pillar restoration 
features will be constructed to beneficially use dredged material to attain establishment of 
tidal marsh habitat. Target elevations, representing tidal marsh elevations determined from 
adjacent tidal marsh habitat, will be used to guide tidal marsh development. Miller-Pillar also 
requires construction of a pile dike field (five pile dikes) to hold material in place. 
 
These two ecosystem restoration features were initially proposed in 1995 when the Corps, 
USEPA, and sponsor ports initiated Columbia River environmental roundtable meetings with 
state and federal resource agencies, resource and commercial fishing interest groups and 
interested members of the public, but were not included in the preferred alternative described 
in the 1999 Final IFR/EIS. 
 
All ecosystem restoration features were further developed during the ESA consultation with 
NOAA Fisheries and USFWS. The Corps, with the assistance of NOAA Fisheries and 
USFWS, has determined these features to be important to aid in the recovery of listed 
salmonids and in some cases, address habitat concerns that were the subject of much 
discussion and analysis throughout the consultation process. 
 
 

                                                 
1 NOAA Fisheries has recently withdrawn its designation of critical habitat for listed salmonids. USFWS has 
recently proposed but not yet formally designated critical habitat for bull trout. 
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Figure S1-1. Action Area for ESA Consultation 
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In addition, the Lois Island embayment and Miller-Pillar habitat restoration features were 
discussed at the 2001 “Lower Columbia River and Estuary Habitat Conservation and 
Restoration Workshop” held cooperatively by the Corps, Columbia River Estuary Study Task 
Force, Lower Columbia River Estuary Program, and American Rivers in Astoria to identify 
ecosystem restoration projects. For further information on the screening criteria, see Chapter 
6, Section 6.2.4, Ecosystem Restoration Features. These two ecosystem restoration features 
were modified after the consultation process had been concluded based upon comments 
received on the Draft SEIS and recommendations from ODFW, Oregon Division of State 
Lands, and others. These modifications were coordinated further with NOAA Fisheries and 
USFWS to obtain their concurrence. 
 
The Bachelor Slough restoration feature includes deepening an existing side channel by 
dredging and disposal of material at one to three upland location(s) plus restoration of 
riparian forest along Bachelor Slough (6 acres). Upland disposal of Bachelor Slough 
sediments allows for the additional development of riparian forest habitat (approximately 46 
acres)within the ESA Critical Habitat zone for listed salmonids. 
 
The purple loosestrife control program would use an integrated pest management approach 
that includes introduction of biological control agents, use of herbicides, and/or mechanical 
pulling of this plant for restoration of estuarine marshes between CRM 18-52. Purple 
loosestrife is an introduced exotic plant that is spreading throughout emergent tidal marshes 
in the Columbia River estuary. Native vegetation such as Lyngby’s sedge, tufted hair grass, 
and softstem bulrush are being displaced. Currently, more than 10,000 acres of estuarine tidal 
marsh are infested, although the degree of infestation varies widely among locations 
 
The Phase 1 interim restoration at Tenasillahe Island includes improving existing tidegates 
and construction of inlets, complete with water control structures at the head of these interior 
sloughs to improve fish accessibility, water quality, and circulation in the sloughs. Under 
Phase 2 interim restoration, Columbian white-tailed deer will be reintroduced to 
Cottonwood-Howard Islands near Longview, Washington, where habitat will be secured via 
purchase and deed restrictions. Over the long term, Phase 3 improvements at Tenasillahe 
Island would include breaching of exterior dikes to return tidal circulation to 1,778 acres. 
 
Phase 1 interim actions at Tenasillahe Island are contingent on hydraulic engineering 
analyses demonstrating the feasibility of the proposed actions, and that no adverse impacts 
would occur to Columbian white-tailed deer. Implementation of Phase 3 at Tenasillahe Island 
is contingent on delisting of Columbian white-tailed deer and determination that such actions 
are compatible with the purposes and goals of the refuge. The Bachelor Slough restoration is 
contingent on securing use agreements from the Washington Department of Natural 
Resources (WDNR) and favorable sediment testing results. The Phase 2 Tenasillahe Island 
(Cottonwood-Howard) deer reintroduction also is contingent on acquisition of the site by the 
sponsor ports. 
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1.5. revised Study Participants and Coordination 

The following information was added to this section for the Final SEIS. Since 1999, 
discussions have continued with federal and state agencies. In addition, working groups were 
formed for smelt and sturgeon research. Numerous meetings with state resource agencies 
have been held to discuss issues of concern including Dungeness crab, fish stranding, 
sediment budget, and consistency with coastal programs. 

1.6.  Previous Studies 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 
 
 



 

 

 
 

CHAPTER TWO 
STUDY AREA 
DESCRIPTION 
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*2.  STUDY AREA DESCRIPTION 

2.1. revised Existing Project Description 

The following information has been added to this section for the Final SEIS. The study area 
has been expanded through the ESA consultation and now includes the area from bank to 
bank and from Bonneville Dam to the Deep Water Site, as well as upland disposal, 
ecosystem restoration, and mitigation sites. 

2.2.  Historic Channel Development 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

2.3. revised Navigation Practices 

The following information has been added to this section for the Final SEIS. New analysis of 
the LoadMax system, which helps maximize departure depths through use of detailed river 
flow information, indicates that it is unlikely any significant benefit can be obtained through 
further refinement of the system. In addition, the Technical Review Panel convened in 
August 2002 concluded that any benefits derived through the LoadMax system were already 
being utilized to the maximum extent practicable. 

2.4. revised Channel Maintenance Practices 

The following information has been added to this section for the Final SEIS. Since issuance 
of the 1999 Final IFR/EIS, continued maintenance dredging for both the MCR project and 
the Columbia River project have been approved. Approvals include a Biological Opinion 
(September 1999) and Section 401 water quality certifications (June 2000) for Columbia 
River operations and maintenance, as well as Section 401 certifications, dated April 2002, for 
1 year from Washington and for 5 years from Oregon for the MCR project. 

2.5. revised Summary of Environmental Conditions 

For the Final SEIS, the following updated information has been added to this section. The 
ESA consultation process analyzed existing and new information regarding environmental 
conditions in the project area, including information on water and sediment quality (Section 
2.5.1, 1999 Final IFR/EIS), aquatic resources (Section 2.5.2, 1999 Final IFR/EIS) and 
wildlife resources (Section 2.5.3, 1999 Final IFR/EIS). That analysis is reported in the Corps’ 
2001 BA (Exhibit H on the Corps’ website) and in the NOAA Fisheries and USFWS 2002 
Biological Opinions (Exhibit H on the Corps’ website), which are incorporated herein by 
reference and discussed in more detail in Chapter 6. Additional information and analyses 
regarding essential fish habitat, sediment transport, white and green sturgeon, lamprey, smelt, 
juvenile salmon, fish stranding, Dungeness crab, wildlife and wetland mitigation, and 
floodplains has been revised from the Draft SEIS. This information is presented in Exhibits I, 
J and K-1 through K-9 to this Final SEIS, and is discussed in more detail in Chapter 6. 



 

 

 
 

CHAPTER THREE 
NEEDS AND 

OPPORTUNITIES 
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3.  NEEDS AND OPPORTUNITIES 

3.1. revised Introduction 

This chapter has been revised in its entirety to provide revised economic information for the 
43-foot channel improvement project since completion of the 1999 Final IFR/EIS. This 
chapter also has been revised since issuance of the Draft SEIS to incorporate responses to 
several issues suggested by the Technical Review Panel and other comments. Additional 
information also is found in Exhibit M to this Final EIS satisfying the requirement of a 
limited reevaluation. The benefits are based on a number of elements, and each is addressed 
in this update. The needs and opportunities are based on benefits accruing to the nation. 
 

• Commodity and fleet projections have been updated. In general, a number of factors 
have led to depressed Columbia River exports, and updated commodity projections 
address the likelihood and potential timing of a recovery of those exports. 

• The interest rate used to evaluate the project is now 5.875% as set by the Office of 
Management and Budget. The Office of Management and Budget changes this 
interest rate annually, and it is considered conservative. 

• Vessel operating costs change annually and this update uses current vessel operating 
costs. Vessel operating costs have declined, which tends to decrease benefits. 

• The Willamette River portion of the project is deferred, and the costs and benefits of 
deepening the Willamette have been excluded from this update (see Chapter 1). 

• The distance used to calculate the benefits for the bulk commodities has been refined 
to more accurately reflect the destinations. 

 
Waterborne commerce on the Columbia River has continued to show steady growth, along 
with an increase in the size of commercial vessels using the navigation channel. Average 
vessel size has increased due to the efficiencies gained by shippers using larger vessels to 
transport both bulk and containerized commodities. With the increased use of larger vessels 
for transporting bulk commodities such as wheat and corn, limitations posed by the existing 
channel dimensions occur with greater frequency. Container vessels are showing a rapid 
increase in size, and competition exerts pressure to fully load these vessels. Ships with 
design drafts approaching or greater than the 40-foot depth constraint cannot fully utilize 
their design drafts. This often results in reduced efficiency in the shipping process. 
 
This analysis identifies potential efficiencies to shipping from modifying the existing 
channel. Such efficiencies are a function of the projected volume of commodities expected 
to move to and from the ports on the lower Columbia River and the projected fleet of vessels 
expected to call on the ports. The projected volume of commodities was matched to the 
projected fleet in order to evaluate transportation costs under various conditions. 
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The major benefit categories associated with the channel improvement would be 
transportation and delay savings. Transportation savings result from economies of scale that 
could occur when deeper draft vessels carry more tonnage per vessel. These savings would 
accrue up to the point where vessels would be constrained by channel depth. In a deeper 
channel, greater savings would accrue. Transportation benefits measure the magnitude of 
economies of scale savings between the without- and with-project conditions. Vessel delay 
costs measure the time delay and associated operating costs that deep-draft vessels could 
incur when approaching the maximum draft accommodated by the channel depth. Vessel 
delay benefits would reflect the savings in operating costs between the without- and with-
project conditions. 

3.2. revised Commodity Forecast 

Commodity forecasts comprise one critical element of the feasibility study. The forecasts 
estimate the amount of tonnage that would be moved on the waterway in the future. The 
commodity forecasts are used in conjunction with fleet forecasts to determine transportation 
costs for the channel improvement project. It is assumed that existing navigation operating 
practices are utilized in both the without- and with-project conditions. Commodity 
projections were made for a 50-year project life (year 2007 to 2057) and include containers, 
wheat, corn, barley, alumina, and soybeans. Wheat, corn, barley, and soybeans are export 
commodities, alumina is an import commodity, and containers are import and export 
commodities (although containers are primarily exported). The projections for each 
commodity was estimated for each major trade route (region), and no tonnage was induced 
or transferred by the channel improvement project. 

3.2.1. revised Containers 

Container cargo represents a significant percentage of the total tonnage moved through the 
Columbia River. According to the Columbia River Transit Data Base provided by the Port 
of Portland, container exports from the Columbia River in 1993 were 1,873,020 short tons or 
approximately 7% of the total export tonnage. Added to this were 148,322 short tons of 
imported container cargoes. The only container port in the lower Columbia River is the Port 
of Portland. Portland is somewhat unique among the West Coast ports in that it is almost 
exclusively an outbound container port. Outbound movements are dominated by more 
resource-based, lower value-added products than are inbound movements, which is 
consistent with the pattern throughout the West Coast. The Port of Portland has traditionally 
been a last port-of-call on outbound container voyages across the Pacific Ocean. As a result, 
exports account for about 90% of total container throughput. 
 
The commodities and origins/destinations handled by the Port of Portland would be very 
similar to those handled in Puget Sound. On the export side, much of the cargo base is 
composed of forest products (paper, paperboard, lumber, fiberboard, particleboard) and 
agricultural products (hay, animal feeds, potatoes, corn and meat), as well as wastepaper and 
other manufactured products (such as auto parts). On the import side, consumer goods 
dominate container trade and include products such as toys, tires, footwear, apparel, 
computer parts, consumer electronics, and furniture, as well as manufactured goods. 
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Table S3-1 displays updated projections for Columbia River container exports for the period 
of analysis (2007 to 2057). From 1991 to 2000, outbound (full) container traffic increased 
from 114,000 to 175,000 containers. In 1995, container exports peaked at over 210,000, 
while in 1997 and 1998 figures reflect the economic problems in Asia and exports dipped to 
157,700 containers in 1998. The analysis projects an annual growth rate of 2.7% for the first 
decade of the analysis (2007 to 2017), declining to 1.9% in the second decade. From 2007 to 
2057, the annual growth rate would be 1.03%. 
 
Table S3-1. Export Projections for Containers 

Year Outbound TEUs* 
2007 221,000 
2017 279,000 
2027 339,000 
2037 358,000 
2047 358,000 
2057 358,000 

 
* Twenty-foot Equivalent Units, full. 
 

3.2.2. revised Wheat 

Table S3-2 displays more recent information on historic wheat shipments from Columbia 
River ports. Wheat is the leading commodity, in terms of tonnage, moved by the deep-water 
ports of Portland, Vancouver and Kalama on the Columbia River. 
 
Table S3-2. Historic Wheat Exports 

Year Tons Exported* 
1991 12.1 
1992 12.5 
1993 12.2 
1994 15.3 
1995 14.9 
1996 13.9 
1997 12.4 
1998 12.2 
1999 11.6 
2000 11.3 

 
*millions of short tons 
 
 
Table S3-3 displays updated export projections for wheat for the period of analysis (2007 to 
2057). Wheat exports are projected to remain relatively flat over the period of analysis. In 
2007, exports are expected to be 11.5 million short tons. Although this is much lower than 
export levels in the 1990s, it is close to what was exported in the most recent years. Wheat 
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exports would be projected to grow at an average annual rate of 0.7% for the first decade of 
the analysis, would drop to 0.6% over the second decade, and would level off at 2030. 
About 12% of the wheat would be exported to countries outside of the Rapidly Developing 
Asia and Other Asia regions. These exports to countries in Africa, Latin America, and the 
Middle East are expected to remain at a steady share of total exports from the Columbia 
River. 
 
Table S3-3. Export Projections for Wheat (short tons) 

Year Tons Exported* 
2007 11,529,000 
2017 12,395,000 
2027 13,215,000 
2037 13,230,000 
2047 13,230,000 
2057 13,230,000 

 
*short tons 
 
 
There are three major trade routes used in the wheat export projection. The ‘Rapidly 
Developing Asia’ region includes South Korea, Taiwan, Singapore, Malaysia, Indonesia, 
and Thailand. This region is expected to see a rapidly rising demand for wheat until 2035 
when it should level off. In the near term, this is driven largely by strong economic growth, 
rising incomes, rapid industrialization and urbanization, and limited ability to produce wheat 
domestically. The economic growth, which has been fueled largely by exports, provides the 
foreign exchange necessary to expand wheat imports. 
 
In the ‘Southeast Asia’ region, wheat use has increased by nearly 50% in the 1990s, growing 
at a rate of almost 10% per year from 1990 to 1994. Rising disposable income has resulted 
in a more diverse diet with the substitution of Japanese-style noodles for rice. Many regional 
experts believe that the per capita wheat use ceiling for the region would likely be similar to 
Japan. However, Malaysia is already at this level with one-tenth the per capita income. 
Indonesia could experience the most rapid growth in import demand since the country's 
largest flour miller and noodle processor has started a large expansion program. If fully 
utilized, processing capacity would require nearly 7.0 million tons of wheat, more than 
doubling the 3.25 million tons imported in 1994 to 1995. 
 
Although the ‘Other Asia’ region contains more than thirty countries in Asia, the 
Philippines, Pakistan, and Sri Lanka are the three major destination countries. These 
countries currently receive more than 30% of Columbia River wheat exports. Wheat export 
growth to the Philippines would be expected to remain strong. The Philippines imports its 
total supply of wheat, and most comes from the United States (91.2% market share in 1993-
1994). Growth in Philippine wheat consumption is steady and high. Population growth is 
strong (2.2% from 1990-1995) and would likely continue to be among the highest in Asia 
until slowing to 1.4% in 2010 to 2015 (Faucett 1996). Per capita consumption has also 
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grown steadily, up 50% over the last 10 years to about 26 kilograms (about 57 pounds). 
Although this trend could continue through the end of this century, it should experience 
some slowing as consumption rates exceed that of the Japanese. 

3.2.3. revised Corn 

Table S3-4 displays updated export projections for corn for the period of analysis (2007 to 
2057). After wheat, corn represents the second largest grain tonnage commodity shipped 
through the Columbia River ports. According to the Portland Merchants Exchange, 
Columbia Snake River Marketing Group, in 1993 corn accounted for 12.9% of total export 
tonnage from the ports, which was a relatively weak year for corn exports. Exporting of corn 
through the ports is a relatively recent phenomenon. The first year of significant corn 
exports was 1984, with the opening of the Peavey grain elevator at the Port of Kalama. 
 
Table S3-4. Export Projections for Corn 

Year Tons Exported 
2007 3,833,000 
2017 4,536,000 
2027 4,842,000 
2037 5,017,000 
2047 5,017,000 
2057 5,017,000 

 
 
Growth in corn exports from the Columbia River is tied to the high growth in feed grain 
consumption in the Rapidly Developing Asia region and Japan. Corn exports from the 
Columbia River are very concentrated, with Japan, Korea, and Taiwan accounting for all but 
a very small percentage. Japan’s share of Columbia River corn exports would eventually 
drop to 15%, while rapidly developing Asian countries would eventually receive 
approximately 85% of the total. 
 
Although China could become a net corn importer at some point in the future, it has been 
assumed for this analysis that Columbia River corn exports would continue follow current 
trade patterns. In the Rapidly Developing Asia region, Taiwan, South Korea, and Malaysia 
would be expected to experience economic growth, leading to increased meat consumption 
and increased demand for feed grains. Many of these countries also are improving 
infrastructure to allow efficient use of large grain carrying vessels, which may increase the 
competitive status of United States exports. 

3.2.4. revised Barley 

Barley represents the fourth largest tonnage commodity shipped through the Columbia River 
ports of Portland, Vancouver and Kalama. As shown in Table S3-5, exports of barley from 
the Columbia River can be highly volatile. Typically, barley exports were between 450,000 
and 950,000 short tons per year. This volatility mirrored United States barley export 
behavior during the same period. Barley is used primarily as an alternate feed grain in the 
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world market as well as for malting. Typically, barley represents a relatively small fraction 
of total United States coarse grain production (5% to 10%). Destinations and volume vary 
from year to year. Table S3-6 displays updated export projections for barley, which 
represent a flat growth rate over the period of analysis (2007 to 2057). 
 
Table S3-5. Historic Barley Exports 

Year Tons Exported 
1985    350,000 
1986    911,000 
1987 1,872,000 
1988    871,000 
1989    664,000 
1990    722,000 
1991    603,000 
1992    332,000 
1993    461,000 
1994    225,000 

 
 
Table S3-6. Export Projections for Barley 

Year Tons Exported* 
2007 550,000 
2017 550,000 
2027 550,000 
2037 550,000 
2047 550,000 
2057 550,000 

 
*short tons 
 
 

3.2.5.  Alumina 

No updating of the existing information in this subsection for alumina is necessary for the 
Final SEIS (see the Final IFR/EIS, August 1999). 

3.2.6. new Soybeans 

Soybeans are a new commodity in the benefit analysis, and were not included in the original 
analysis in the Final IFR/EIS (1999). In 2001, exports of soybeans exceeded one million 
short tons, and 2002 shows a similar trend. Table S3-7 displays export projections for 
soybeans. Columbia River soybean exports are projected to range between 880,000 short 
tons and 2.3 million short tons 2030, or at average annual rates of growth of 2.3% (low) and 
6.6% (high) between 2000 and 2030. The initial range of exports is projected to be between 
514,000 short tons and 846,000 short tons in 2007. Over the first 30 years of the analysis, 
the expected average annual growth rate is 2.9%. 
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Table S3-7. Export Projections for Soybeans 

Year Short Tons 
2007    680,230 
2017 1,088,770 
2027 1,450,065 
2037 1,598,677 
2047 1,598,677 
2057 1,598,677 

 
 

3.3. revised Fleet Forecast 

The fleet forecast attempts to determine the extent that vessels calling at the Columbia River 
ports will make use of the channel improvement. The fleet forecast reflects the trade-route 
specific analysis performed for the commodity projections. For each commodity, each major 
trade route has been examined to determine what forces would dictate the size of vessels 
calling on the ports. 

3.3.1. revised Container Vessel Fleet 

Container vessels calling at the Columbia River ports typically would be vessels on a liner 
trade, stopping first in Los Angeles or the Puget Sound before heading to Portland to load 
export cargo destined for Japan and Southeast Asia. The size of these vessels is being 
dictated by world market forces, which are rapidly pressing the world container fleet into 
larger vessels with increasing capacity and drafts. 
 
Currently there are three transpacific carriers that use Portland as a last port of call on the 
west coast. These carriers are primarily using vessels that are 41 feet, 44 feet, and 46 feet in 
freshwater design draft. This represents a significant shift in vessel size over the last decade. 
Container vessels serving Portland would continue trafficking predominantly the 
transpacific routes. Currently, 94% of Portland container traffic is transpacific. The major 
transpacific trade routes would not be expected to change significantly over time. 
 
The Port of Portland would continue to be primarily for export and would continue to be a 
last port-of-call for 78% of cargo loaded. The remaining 22% would move on middle port-
of-call vessels. These vessels have historically departed at shallower depths and would likely 
continue this practice in the future. These vessels typically call Puget Sound (+49 feet depth) 
as their last port-of-call, and are not currently approaching Columbia River draft constraints. 
There could be some small benefit for this group of vessels in the future, particularly if they 
shift to larger Panamax class vessels. However, for the purposes of this analysis, it has been 
assumed that mid-port vessels would not benefit from channel deepening. 
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Like all container movements in general and more specifically transpacific movements, 
competition between ports and lines would continue to be intense. Rationalization among 
carriers should continue and expand in scope. Lines calling Portland would change ports, 
order of calls, and routing patterns in an attempt to increase profits. Carriers would seek to 
utilize economies of scale by moving to faster vessels with more carrying capacity. In 1993, 
average vessel capacity was 2,700 TEUs. Today, the smallest vessels are 3,500 TEU vessels, 
and larger 4,000 and 4,400 TEU vessels are moving on the river. 
 
Most container vessels would continue to depart at drafts less than the design draft because 
of cargo capacity constraints, depth constraints, and the availability of cargo. A decade ago, 
container lines calling Portland used 4 to 5 feet of underkeel clearance. Today, two of the 
three existing carriers commonly use 2 feet of underkeel clearance. It is assumed that 2 feet 
of underkeel clearance will become the standard in the future. Although this assumption 
reduces benefits, it reflects the competitive nature of the container business. 
 
In the without-project condition, vessels strive to have a departure draft of 38 feet. Most 
departure drafts would not increase beyond 38 feet in the without-project condition, as few 
container lines are willing to wait to ride the tides. With a 43-foot channel, few vessels 
would be expected to depart significantly beyond 41 feet for the same reason. The time 
dependency of container traffic would not lend itself to delays in operations caused by tides 
in the without- and with-project conditions. 
 
Container ships operate on demanding schedules that usually require them to arrive at a 
particular port at a specific time on a specific day of the week. Any delay could have a 
negative effect on the coordinated rail and truck transportation of cargoes. A ship delay 
could have a domino effect delaying other ships scheduled to call at this and other berths. 
Also, delays could cause unacceptable congestion in the marine terminal. Because of the 
severe impacts of delays, container ship operators strive to avoid them at the expense of 
loading the ship less deeply to ensure an unrestricted transit. 

3.3.2. revised Bulk Carrier Fleet 

In projecting a future bulk carrier fleet for the Columbia River, the world bulk fleet, draft 
constraints, and other operating constraints would need to be considered. Trends in the 
world fleet would generally be followed for the Columbia River, as allowed by various draft 
constraints, institutional constraints, and other market forces. For the purposes of this 
analysis, two major industry expert sources were used to project the trends for the Columbia 
bulk fleet (DRI/McGraw Hill 1996; Drewry 1996). Also, for each commodity and each 
major destination for that commodity, a fleet forecast was constructed that reflects the trends 
of the world fleet and the particular characteristics of the trade route. 
 
Of particular interest to the Columbia River fleet projection is the category of bulk carrier 
termed panamax. These vessels are typically 50,000 tons to 80,000 tons, and represent 
approximately 25% of the world dry bulk fleet. In the grain trades, the use of panamax 
vessels would likely grow to dominate world markets. While the Japanese wheat trade is 
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institutionally restricted, most other markets would be expected to develop for use of 
panamax carriers. In discussing the future of bulk vessels, Drewry Shipping Consultants 
mentions some of the emerging markets, which would be particularly important to the 
Columbia River fleet. 
 

For the panamax sector of the shipping market, a good deal of attention needs to be taken of 
the “emerging markets” for grain as many of these have geared themselves up (or intend to 
do so) in terms of port facilities, cargo handling capabilities, and storage/silo capacities to 
accept shipments of around 50-55,000 cargo tonnes. In this respect, attention needs to focus 
on North Africa, the Asian Middle East, Pakistan and South Asia. 

 
Table S3-8 displays a projection of outbound vessel movements from the Pacific Northwest 
by vessel size. Much of the cargo continues to move in vessels of the 40,000 to 80,000 
deadweight tonnage (dwt) sizes, and there is a slight shift from vessels in the 20,000- to 
40,000-dwt size to the 80,000- to 100,000-dwt size. 
 
 
Table S3-8. U.S. Northwest Routes, 1990-2044 Outbound Cargo Projections 

1,000s dwt 1990 1991 1992 1993 1994 1995 2000 2004 2010-2044
20 - 40 51% 51% 52% 51% 50% 48% 43% 39% 33% 
40 - 80 49% 49% 48% 48% 49% 49% 51% 51% 50% 
80 - 100 0 0 0 1% 1% 2% 6% 8% 11% 
100 – 175 0 0 0 0 0 0 1% 3% 5% 
>175 0 0 0 0 0 0 0 0 1% 
Totals 100% 100% 100% 100% 100% 100% 100% 100% 100% 

 
Source: DRI/McGraw Hill 1996; numbers do not add because of rounding. 

 
 
In the 40,000- to 80,000-dwt ranges, there would be a variety of vessels in terms of size, 
draft, and grain carrying capacity. Of interest is whether the vessels calling on Columbia 
River ports in the future would be of a deep enough draft to benefit from channel 
improvement. The Drewry report discusses the increasing size of panamax vessels. 
 

Also evident is the progressive increase in the size of the ‘representative’ panamax dry bulk 
carrier. Initially, development centered around 50-55,000 tonners, which were essentially ore 
carrier derivatives. By the mid-1970s, the typical unit was moving around 60,000 dwt. 
However, the new building boom seen during the first half of the 1980s took the 
expectations of the typical panamax unit to 64-65,000 dwt. The late 1980s saw this figure 
edge toward 68-69,000 dwt while current ideas now centre around 72,000 dwt. 

 
Figure S3-1 displays panamax-class builds by year and deadweight tonnage. The database 
clearly displays the tendency in recent years toward the 72,000- to 78,000-dwt range. 
Vessels of this size typically have design drafts ranging from 44 to 47 feet. In 1993, more 
than 5.5 million short tons of grain left the Columbia on vessels greater than 65,000 dwt. 
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Figure S3-1. Dry Bulk Builds by Year and Deadweight Tonnage 
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The following sections provide a general description of the vessels projected to move on 
each trade route by commodity. For most grain trade routes, existing traffic includes vessels 
with design drafts greater than the current channel depth. This practice would be expected to 
continue in the future. 

3.3.2.1. revised Wheat 

Table S3-9 displays 1993 wheat vessel movements by departure draft and destination. The 
three major destinations were Japan, South Korea, and the Philippines. Historically, the 
Japanese have purchased wheat in relatively small lot sizes (approximately 22,000 short 
tons). The Japanese wheat market is highly regulated, and, while there is significant pressure 
to change the current system, it has been assumed the Japanese system does not change 
throughout the period of analysis. 
 
The Rapidly Developing Asia region would have increasing importance in Columbia River 
exports. Unlike Japan, these countries do not impose institutional constraints on lot sizes. 
This region is expected to increase total net imports from 9.7 million metric tons in 2000 to 
13.6 million metric tons in 2010. As these countries experience economic growth, the 
consumption of wheat also would be expected to grow. Economic forces would push 
towards utilization of larger and more efficient grain handling facilities serviced by vessels 
drafting 41 to 44 feet. In the Other Asia region, a deep-draft grain facility in Mariveles, 
Bataan (Philippines) has the capacity to handle panamax vessels. In 2000 and 2001, the 
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Philippines received over 3.5 million short tons of wheat, primarily in vessels with 38- and 
39-foot design drafts. As milling capacity consolidates and expands, it is likely that these 
vessels would eventually increase in size beyond the current channel constraint. 
 
 
Table S3-9. 2000-2001 Wheat Vessel Movements by Design Draft Region 

Design Draft 
(freshwater feet) Japan Other Other Asia Rapidly Developing 

Asia Grand Total 

31 1.19% --- 0.13% --- 1.32%
32 13.76% 0.13% 0.23% 0.86% 14.99%
33 12.71% --- 0.11% 3.15% 15.97%
34 1.32% 0.15% 0.45% 1.08% 3.01%
35 0.15% 0.24% 0.59% 7.19% 8.17%
36 0.16% 0.89% 0.70% 5.49% 7.23%
37 0.63% 1.80% 1.83% 1.84% 6.10%
38 0.43% 1.71% 6.71% 4.24% 13.09%
39 0.01% 0.60% 5.12% 3.91% 9.64%
40 --- 0.49% 1.14% 0.86% 2.49%
41 0.58% --- 1.52% 1.14% 3.24%
42 0.11% 0.62% 0.87% 0.50% 2.09%
43 0.43% 0.30% --- 0.58% 1.30%
44 --- --- 1.24% --- 1.24%
45 --- 2.23% 0.26% 0.58% 3.07%
46 --- 0.89% 0.26% 0.61% 1.76%
47 0.13% 2.10% 0.28% 0.61% 3.13%
53 --- 0.13% 1.32% 0.34% 1.79%
59 --- --- 0.13% --- 0.13%

(blank) --- --- --- 0.24% 0.24%
Grand Total 31.61% 12.28% 22.88% 33.22% 100.00%

 
Sources: Port of Portland, PIERS (Port Import Export Reporting Service), and Lloyd’s Registry 

 
 
The Philippines accounted for almost 75% of the Columbia River wheat exports in 2000 and 
2001, and the remaining share has primarily gone to Pakistan, Bangladesh, and North Korea. 
About half of this tonnage has moved in vessels with design drafts in excess of 40 feet, 
which would be expected to continue in the future. 
 
About 10% to 15% of wheat tonnage would go to countries in Africa and the Middle East, 
including Egypt, South Africa, Sudan, Ethiopia, Jordan, Kuwait, Saudi Arabia, and Yemen. 
In 2000 and 2001, about half of this tonnage moved in vessels with design drafts of 41 feet 
or greater. Egypt and Yemen accounted for approximately 90% of this tonnage. Exports to 
Egypt move on panamax-size vessels in about 62,000 ton lot sizes, with design drafts of 42 
to 47 feet and dead weight tonnage in the 65,000 to 76,000 ranges. Exports to Yemen move 
primarily in handymax vessels, with the majority of the tonnage moving in vessels of 36 to 
39 feet in design draft. 
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In the without-project condition, there would likely be little change in these movements 
other than the expected growth in the size of handymax vessels. Many vessels are already of 
greater capacity than the current channel can fully utilize. Panamax vessels are expected to 
take full advantage of the additional 3 feet in channel depth, and the larger handymax 
vessels would take advantage of the increased depth to some extent as well. 

3.3.2.2. revised Corn 

Corn is a low-value feed grain and economic forces would always be strong to minimize 
transportation and processing costs. There is strong pressure to move corn in large quantities 
in order to take advantage of economies of scale. However, factors such as existing facilities 
and infrastructure could limit the size of shipments. The majority of increases in corn 
exports over the period of analysis would likely result from increases in demand from 
countries such as Taiwan, Korea, Malaysia, Indonesia, and Thailand (Rapidly Developing 
Asia region). Japan is currently a major importer, but is expected to decline in share over 
time, partly due to growth in other regions, but also due to a declining livestock sector. 
 
Exports to Taiwan and South Korea move primarily in Panamax vessels, departing at the 
channel constraint. In 2000 and 2001, more than 80% of the tonnage to these two countries 
moved in vessels that were constrained by the channel depth (Table S3-10). This is expected 
to continue in the future. 
 
Japan has historically utilized the existing channel depth with a fair degree of efficiency. 
From 2000 to 2001, almost three-quarters of the Columbia River corn exports to Japan 
moved in vessels with design drafts of 39 feet or deeper. While it is expected that there will 
always be some portion of this tonnage that will move in smaller handymax vessels, it is 
also expected that a large portion of this tonnage will be moving in either panamax vessels 
or the largest handymax vessels. 
 
Table S3-10. 2000-2001 Corn Exports by Design Draft to Taiwan and South Korea 

Design Draft 
(freshwater feet) Taiwan South Korea Grand Total 

36 3.82% --- 3.82%
37 3.33% --- 4.55%
38 7.14% --- 7.14%
39 1.09% --- 1.09%
40 1.51% --- 1.51%
42 --- 9.50% 9.50%
44 --- 12.55% 12.55%
45 23.83% 6.36% 30.19%
46 11.82% 3.18% 15.00%
47 5.45% --- 5.45%
48 2.86% 6.36% 9.22%

 Grand Total 60.84% 37.94% 100.00%
 

Sources: Port of Portland, PIERS, and Lloyd’s Registry  
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3.3.2.3. revised Barley 

In terms of volume, barley represents a lesser export commodity for the Columbia River. 
Over 2000 and 2001, exports averaged a little over 700,000 short tons per year. About 40% 
of that tonnage moved in vessels that were constrained by the channel depth (Table S3-11). 
This trend is expected to continue in the future. 
 
 
Table S3-11. 2000-2001 Barley Exports by Design Draft and Country 

Design Draft 
(freshwater, feet) Taiwan Japan Jordan Morocco S. Arabia Grand Total 

31 --- 5.59% --- --- --- 5.59%
32 --- 17.11% --- --- --- 17.11%
33 --- 19.64% --- --- --- 19.64%
34 1.84% 1.10% --- --- --- 2.93%
35 --- 1.30% --- --- --- 1.30%
36 --- 1.19% --- --- --- 1.19%
37 --- 1.96% --- --- --- 1.96%
38 2.56% 5.69% --- --- --- 8.24%
39 --- 3.07% --- --- --- 3.07%
40 --- 0.61% --- --- --- 0.61%
41 --- 1.77% --- --- --- 1.77%
42 --- --- --- 3.94% --- 3.94%
43 --- --- --- --- 7.98% 7.98%
44 --- --- --- --- 4.50% 4.50%
45 --- --- 3.80% --- 8.32% 12.12%
46 --- --- --- --- 8.02% 8.02%

 Grand Total 4.39% 59.04% 3.80% 3.94% 28.82% 100.00%
 

Sources: Port of Portland, PIERS, and Lloyd’s Registry 
 

3.3.2.4. revised Alumina 

Alumina represents an import commodity to the Columbia River for Pacific Northwest 
smelters. Alumina is generally imported from Australia in lot sizes from 30,000 to 40,000 
short tons. Industry sources have stated that the Columbia River channel depth would not be 
a constraint to their operations. Currently, off-loading and storage facilities limit useful 
vessel size. In this case, unlike the grain bulk commodities, local infrastructure would need 
to change in order for alumina vessels to make use of a deeper channel. 
 
Forecasts from the Bonneville Power Administration and the Northwest Power Planning 
Council predict that Pacific Northwest smelters would operate at approximately 85% to 90% 
of their current capacity throughout the next 30 years. While some plant modernization 
would occur to meet environmental regulations and to become more competitive 
internationally, this forecast assumes no expansion of local capacity. It is anticipated that 
channel improvement would not affect alumina imports. 
 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 3-14

3.3.2.5. new Soybeans 

In 2000 and 2001, 67% of the soybeans exported moved in vessels that could have benefited 
from a deeper channel. The fleet projections for soybeans have been modeled to reflect that 
data. Currently, China, Taiwan and the Philippines are the three biggest markets for 
Columbia River soybean exports, combining for 85% of the exports in 2000 and 2001, and 
would continue to be so in the future. 

3.4. revised Future Port Development 

For the Final SEIS, the following updated information is being added to this section. The 
1999 Final IFR/EIS described a number of potential port development projects that were 
either planned or underway. Since issuance of the 1999 Final IFR/EIS, several of these 
projects have been completed, one has been withdrawn, and others have been planned. 
 
Through the ESA consultation process, the Corps received updated information from the 
sponsor ports regarding potential future development, including new information about the 
projects discussed in the 1999 Final IFR/EIS, as well as information about some new 
potential projects. This information indicates that, aside from the berth deepening analyzed 
in the 1999 Final IFR/EIS, the BA, the Biological Opinions, and in this report, such 
development will be caused by regional market factors such as commodity demand and not 
by channel improvements, and will occur independent of channel improvement. Therefore, 
such development is not an action connected with, or an indirect effect of channel 
improvement (see Exhibit H, ESA Consultation Documents, available on the Corps’ 
website). 
 
Projects that were described in the 1999 Final IFR/EIS and that have since been completed 
include the Port of Portland’s Terminal 6 improvements, the Port of St. Helens’ sheetrock 
wallboard plant (now owned by US Gypsum), and the Port of Longview’s bulk import 
facility improvements and its industrial park development. In addition, the Port of Longview 
has completed construction of a new log unloading area and the Port of Kalama has 
completed development of the Kalama River Industrial Park. 
 
One of the potential development projects described in the 1999 Final IFR/EIS has since 
been withdrawn. At the end of 2000, in response to updated market analyses and concerns 
raised by some members of the public, the Port of Portland withdrew its development plans 
and permit applications for its proposed West Hayden Island development. The Port is now 
simply holding its West Hayden Island property in long-term strategic reserve capacity. 
 
Current information on reasonably foreseeable future port development is as follows: 
 
Port of Kalama. The Port of Kalama is planning to expand its marine facilities at North Port 
by adding another deep draft berth. The Port is currently conducting environmental review 
of the potential new berth but has not yet begun any permitting. The Port will seek permits 
for the project, but does not intend to construct it until securing an appropriate client. At this 
time, the Port is not in discussions with any potential clients. 
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Port of Longview. The Port of Longview has begun permitting a potential new auto import 
facility at property the Port recently acquired from International Paper. The Port submitted a 
permit application (Joint Aquatic Resources Permit Application or JARPA) for the marine 
aspects of the auto terminal project in 2000 and ESA consultation for the project is currently 
underway. Actual development of the proposed auto import terminal is entirely dependent 
upon the Port securing a tenant for the property. The Port does not intend to develop the 
project without a tenant, and none has been identified to date. The precise form and timing 
of project development is therefore not certain at this time. 
 
The Port also has two berths in need of some repairs (berths 1 and 4). However, the Port 
does not intend to make repairs until tenants are secured for the facilities. The only other 
activity the Port is engaged in that is related to marine development is maintenance dredging 
of its berths. The Port conducts maintenance dredging on an as-needed basis. Any such 
dredging is reviewed and conducted under the Corps’ nationwide permits and the associated 
programmatic BA. At this point, the Port does not foresee the need to deepen any of its 
berths or access channels after completion of the channel improvement project. 
 
Finally, the Port is currently undertaking some non-marine infrastructure development. The 
project is a rail corridor improvement project that is located over 0.5-mile from the 
Columbia River and is unrelated to channel improvement. 
 
Port of Portland. The Port of Portland is obtaining permits for planned improvements to its 
existing auto import facility at Terminal 4 on the Willamette River. These improvements are 
scheduled for construction in the summer of 2003. The improvements are currently in the 
process of review under the Corps’ nationwide permits and associated programmatic BA. 
The Port also regularly engages in routine maintenance of its marine terminals (such as 
fender pile replacement), much of which is reviewed and conducted under the Corps' 
nationwide permits and the associated programmatic BA. 
 
While other future changes to or redevelopment of the Port’s marine terminals is possible, 
the scope and timing of any such improvements cannot be predicted at this time. The Port is 
in the midst of a master planning process for all of its marine terminals that will take 
approximately 4 months to complete. After the master planning process is complete, actual 
implementation of any major capital improvements is typically dependent on the needs of 
identified tenants for the facilities, which is in turn dependent on regional and national 
economic and market factors. 
 
Port of St. Helens. Several potential development projects are proposed for the Port of St. 
Helens’ Port Westward property. These projects are either permitted or currently going 
through the Oregon Energy Facility Siting Council permitting process. These projects 
consist of a grain loop track under development by the Port for a grain/ethanol facility being 
developed privately, and two gas-fired generating projects also under private development. 
The grain project does not involve any significant changes to or development of wharves or 
berths. The proposed power projects are not marine uses. 
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Port of Vancouver. The Port of Vancouver has several maintenance and development 
projects that are planned or underway. The first is expansion of the dock at Terminal 2, 
which has been permitted, including ESA consultation, and should be completed early in 
2003. The second is maintenance work at Terminal 3, which consists mostly of asphalt, rail 
and warehouse repairs and upgrades, and for which permitting has just begun. Finally, the 
Port has recently prepared properties on Parcel 1A, which is more than 0.25 mile from the 
Columbia River, for lease as industrial property. Any further improvements to these 
properties will depend on securing appropriate tenants. 
 
The Port of Vancouver also is continuing work on its development plans for the Columbia 
Gateway project. Information received from the Port demonstrates that their development 
plans are independent of the Corps’ channel improvement project and will, depending on 
regional market conditions, proceed regardless of whether channel improvement occurs. The 
Port’s Gateway property is among only a handful of large industrial parcels (over 100 acres) 
in the region, and is the largest industrial property under one ownership in the Portland 
metropolitan area. As such, the Gateway property represents a scarce regional resource that, 
regardless of channel improvement, the Port is committed to developing consistent with 
good environmental stewardship. Detailed information on the Port’s proposed development 
can be found in the Port of Vancouver Columbia Gateway Subarea Plan Draft 
Environmental Impact Statement (DEIS) (City of Vancouver, August 2002). 
 
Information provided by the Port during reconsultation regarding fill requirements and 
available sources of fill for the Gateway development project further demonstrates the 
independence of Gateway development and channel improvement. The Gateway 
development does not depend upon channel improvement dredge material as a source of fill 
and can readily proceed without it. While channel dredge material represents one potential 
source of cost-effective fill for implementing Gateway development, it is by no means the 
only source. Other sources of fill are available in sufficient quantities and at acceptable costs 
to accomplish the Port’s development objectives. 
 
Port of Woodland. The Port of Woodland currently has no specific development plans for its 
marine properties. 
 
Other Potential Future Port Development. Other marine and industrial development is likely 
at Columbia River ports over time in response to regional and national economic trends and 
in response to regional commodity demand. However, the timing, nature, and extent of such 
development are not reasonably foreseeable at this time. 
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*4.  ALTERNATIVES 

4.1.  Formulation and Screening of Alternatives 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

4.2.  No Action Alternative 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

4.3. revised Non-Structural Alternative 

For the Final SEIS, updated information has been added to this section concerning 
LoadMax. An analysis for the theoretical maximum potential benefits of LoadMax was 
included in the 1999 Final IFR/EIS. Since the 1999 analysis, the computer models providing 
LoadMax forecasts have been substantially updated, although there was not a significant 
change in the accuracy of the forecast. Accordingly, at this time, it is clear that the 
maximum potential benefits of LoadMax improvements would be essentially zero. 
 
The National Weather Service’s Northwest River Forecast Center provides the basic data for 
LoadMax. The center provides a forecast of river stages to the Port of Portland once a day. 
In addition to the six gauge points previously noted in the 1999 Final IFR/EIS, there are now 
gauge points at Portland Harbor, Kelso and Woodland. The center’s models have been 
updated and now include four river systems (Willamette, Columbia, Lewis and Cowlitz). 
The center is now sharing modeling systems with the Corps, and has improved the hydraulic 
model with additional cross sections and more refined roughness factors. The center utilizes 
the Corps’ quarterly information on channel bottom profiles to forecast water surface 
elevations. Therefore, improvements to LoadMax were evaluated and implemented; even 
with all of these improvements, there has been no significant change in the accuracy of the 
LoadMax forecast. Also, since these improvements were found to have no monetary benefit, 
they are not included in the benefit-to-cost analysis. The Technical Review Panel convened 
by the Corps to review benefit and cost projections concurred with the conclusion that no 
further benefits are likely to be obtained from further refinements to the LoadMax system 
(Casavant et al. 2002). This analysis, therefore, confirms the decision in the 1999 Final 
IFR/EIS to not carry forward the non-structural alternative for further detailed analysis. 

4.4. revised Structural Alternatives 

4.4.1.  Regional Port Alternatives 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 4-2

4.4.2.  Channel Deepening Alternatives 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

4.4.3. revised Disposal Alternatives 

No updating of the existing information in Subsections 4.4.3.1 to 4.4.3.9 was necessary for 
the Final SEIS (see the Final IFR/EIS, August 1999). However, Subsection 4.4.3.10 has 
been added to provide updated information on the disposal plan modifications. 

4.4.3.10. new Disposal Plan Modifications Following Consultation 

This subsection addresses disposal plan modifications resulting from the ESA consultation 
process and using updated 2001-2002 hydrographic survey data. The construction dredging 
volume has been reduced from 18.4 million cubic yards (mcy) to 14.5 mcy for the 43-foot 
channel improvement project. The rock removal volume was reduced from 590,000 to 
490,500 cubic yards. Of this amount, blasting is needed to remove about 50,500 cubic yards 
of rock at Warrior Rock near St. Helens; the remaining 440,000 cubic yards of loose rock at 
Longview, Vancouver Bar, and Vancouver turning basin will be removed by mechanical 
dredge. The maintenance dredging volumes in the 1999 Final IFR/EIS have not changed. 
 
The disposal plan changes result from new information regarding volumes to be dredged, 
changed plans for the use of previously identified sites, and the addition of new ecosystem 
restoration features that involve beneficial use of dredged material. The following changes 
to project impacts have occurred: 
 
• Reduction in impact to riparian forest from 67 acres to 50 acres (approximately 25%) 

due to reduced disposal site acreage at Lord Island (O-63.5). 
• Reduction in impact to agricultural lands from 200 acres to 172 acres (approximately 

14%) primarily due to reduced disposal site acreage required at Gateway (W-101) and 
Mt. Solo (W-62). 

• Reduction in impact to wetlands from 20 acres to 16 acres (approximately 20%) due to a 
reduction at the Mt. Solo site resulting from correcting a mapping inconsistency. 

• The Martin Island embayment wetland mitigation site was reduced from 32 acres to 16 
acres in order to comply with the Cowlitz County Shoreline Master Plan provisions 
regarding recreational use and to respond to public comments received (Figure S4-1). 

 
Table S4-1 provides revised information on all disposal sites as modified following 
consultation, including information on prior disposal history, anticipated timing of usage 
during construction and the first 20 years of maintenance, site acreage, site capacity, 
anticipated disposal volume, and final height. In addition, due primarily to the beneficial use 
of dredged materials at the Lois Island embayment and Miller-Pillar ecosystem restoration 
features under the preferred option discussed in this Final SEIS, it is projected that use of the 
Deep Water Site will not be necessary for construction and should not be necessary for the 
first 20 years of maintenance of the channel improvement project. 
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Figure S4-1. Martin Island Embayment Wetland Mitigation Plan (revised) 
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Table S4-1. Proposed Disposal Plan Including Beneficial Use Sites, Ecosystem Restoration and Wildlife Mitigation (Martin Island 
Embayment) 

Disposal 
Site * 

Disposal 
History** Location/Name 

Site 
Acres 

(rounded) 

Site 
Capacity 
(cu yds) 

Construction 
Disposal 
Volume 

Rounded 
(cu yds) 

O&M 
Use for 
20-year 
Term 

43-foot O&M 
Disposal 
Volume 

Rounded 
(cu yds) 

Total Disposal 
Volume Rounded 
(Construction and 

O&M)a 

Final 
Height for Total 
Volume Placed 

(feet CRD) 

In-water DMMS 
CRM 3-106 - 50’-65’ 
deep, in or adjacent to 

channel*** 
NA NA 2,000,000 20 26,000,000 28,000,000 NA 

O-105.0 DMMS West Hayden Island 102 5,750,000 600,000 20 3,900,000 4,500,000 60 
W-101.0 New Gateway 40 2,300,000 587,000 20 1,600,000 2,300,000 65 

W-97.1 DMMS Fazio Sand & Gravel 27 650,000 112,000 20 1,000,000 1,200,000 Varies due to resale 

W-96.9 New Adjacent to Fazio 17 475,000 0 6-20 As needed Varies  Varies due to resale 
O-91.5 New Lonestar 45 5,350,000 900,000 20 3,200,000 4,400,000 NA; gravel pit 
O-87.8 New RR Corridor 12 540,000 300,000 20 0 400,000 46 
W-86.5 Used Austin Point 26 1,645,000 136,000 20 1,500,000 1,700,000 Varies due to resale 

O-86.2 Used Sand Island 28 1,250,000 150,000 20 860,000 1,000,000 Shoreline; varies due to 
erosion 

O-82.6 Used Reichold 49 1,285,000 320,000 20 2,300,000 2,600,000 Varies due to resale 
W-82.0 Used Martin Bar 32 1,500,000 46,000 20 700,000 760,000 51 

W-80.0 
New 

Mitigation 
Site 

Martin Is. Mitigation 16 550,000 370,000 Not 
used 0 460,000 -8 

O-77.0 Used Lower Deer Island 29 1,498,000 440,000 20 700,000 1,200,000 44 
O-75.8 DMMS Sandy Island 30 1,100,000 120,000 20 860,000 1,000,000 42 
W-71.9 Used Northport 27 900,000 189,000 20 1,800,000 1,900,000 Varies due to resale 
W-70.1 Used Cottonwood Is. 62 3,200,000 240,000 20 1,300,000 1,500,000 49 
W-68.7 DMMS Howard Island 200 6,400,000 0 20 600,000 600,000 29 
O-67.0 Used Rainier Beach 52 1,095,000 450,000 20 2,400,000 3,000,000 65 
W-67.5 Used International Paper 29 1,000,000 140,000 20 2,700,000 2,900,000 Varies due to resale 
O-64.8 DMMS Rainier Industrial 53 2,235,000 270,000 20 2,400,000 2,700,000 64 
O-63.5 DMMS Lord Island Upstream 25 1,255,000 0 20 600,000 600,000 63 
W-63.5 Used Reynolds Aluminum 13 500,000 180,000 20 0 200,000 Varies due to resale 
W-62.0 New Mt. Solo 47 2,500,000 300,000 20 2,100,000 2,400,000 49 
W-59.7 DMMS Hump Island 69 1,500,000 400,000 6 900,000 1,500,000 42 
O-57.0 DMMS Crims Island 46 1,600,000 30,000 20 1,100,000 1,200,000 40 
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Disposal 
Site * 

Disposal 
History** Location/Name 

Site 
Acres 

(rounded) 

Site 
Capacity 
(cu yds) 

Construction 
Disposal 
Volume 

Rounded 
(cu yds) 

O&M 
Use for 
20-year 
Term 

43-foot O&M 
Disposal 
Volume 

Rounded 
(cu yds) 

Total Disposal 
Volume Rounded 
(Construction and 

O&M)a 

Final 
Height for Total 
Volume Placed 

(feet CRD) 

O-54.0 Used Port Westward 50 1,875,000 150,000 20 1,500,000 1,700,000 46 
W-46.3/ 

46.0 DMMS Brown Island 72 4,700,000 1,200,000 20 3,400,000 4,700,000 66 

W-44.0 New Puget Is. (Vik Prop.) 100 3,500,000 500,000 20 2,700,000 3,300,000 41 
O-42.9 DMMS James River 53 1,280,000 240,000 20 830,000 1,070,000 39 
O-38.3 DMMS Tenasillahe Island 42 2,300,000 0 10 2,300,000 2,300,000 60 

O-34.0 DMMS Welch Island 42 446,000 0 3 
(18-20) 400,000 400,000 25 

W-33.4 Used Skamokawa 11 250,000 0 As 
needed varies varies Shoreline; varies due to 

erosion and resale 
O-27.2 DMMS Pillar Rock Island 56 2,555,000 0 20 1,000,000 1,000,000 34 

 New 
Restoration 

Miller-Pillar Ecosystem 
Restoration Feature 235 5,500,000 0 15 5,500,000 5,500,000 

Surveyed reference 
(tidal marsh & intertidal 

flat) elev. 

O-23.5 DMMS Miller Sands 151 NA 0 20 7,000,000 7,000,000 Shoreline; varies due to 
erosion 

W-21.0 DMMS Rice Island 228 5,500,000 0 20 5,500,000 5,500,000 53 

 New 
Restoration 

Lois Island Embayment 
Ecosystem Restoration 

Feature 
191 6,200,000 4,000,000 20 2,000,000 6,000,000 Surveyed reference 

(tidal marsh) elev. 

Shallow 
Water Site Used Ocean 580 NA MCR O&M(1) 20 0 0 NA 

Deep 
Water Site New Ocean 8,980 225,000,000 0 20 0 0 NA 

 
(1) Between 2.0-2.5 mcy per year in Site E and North Jetty Site per year. 
(2) Construction plus 20 years channel project only; additional material from MCR operations and maintenance (O&M) as needed. 50-year volume 37 mcy. 
*  “W” and “O” refer to the Washington or Oregon shoreline. The number refers to the approximate river mile on the navigation channel.  
**  DMMS = site is in the No Action Alternative (existing 40-foot channel maintenance) 
      New = site is new for this study 
      Used = site previously used by Corps for disposal 
*** Disposal would occur in depths over 65 feet at CRMs 5, 29-35, 36.5-37.5, 39-40, 54-56.3, and 72.2 - 73.2 
a - Total includes 40-foot O&M volume that is included in material dredged with 43-foot construction material. 
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Joint USEPA and Corps guidance for designation of ocean dredged material disposal sites 
was published in 1984. It provides procedures for the identification, evaluation, and 
selection for final designation of the ocean disposal sites. A management plan that includes 
monitoring is mandatory. The USEPA and Corps followed the procedures and 
conducted/reviewed studies with information on living resources, physical processes, 
geology, sediment quality, water quality, cultural resources, and recreation. In total, 143 
separate studies are found in Appendix H of the 1999 Final IFR/EIS. 
 
The USEPA is responsible for designation and administration of ocean disposal sites under 
the Marine Protection, Research, and Sanctuaries Act of 1972, as amended. The Corps is the 
primary user of those sites. The Corps and USEPA cooperated throughout the IFR/EIS study 
process leading to identification of the Shallow Water and Deep Water Sites as candidates 
for formal designation by USEPA in the 1999 Final IFR/EIS. The USEPA is a cooperating 
agency on the 1999 Final IFR/EIS and this Final SEIS, and intends to adopt the pertinent 
portions of these documents. 
 
Additional environmental information (e.g., baseline characterizations) has been collected 
by the Corps and USEPA and included in Exhibit N of the Final SEIS. In addition, the Final 
SEIS discusses new channel improvement project alternatives, such as the identification and 
evaluation of ecosystem restoration elements as the preferred disposal alternative for river 
material that was identified in the 1999 Final IFR/EIS for ocean disposal. The USEPA 
concurs with the preferred use of channel improvement material. The Corps’ preferred plan 
does not utilize ocean disposal for construction and the first 20 years of maintenance, due 
primarily to the beneficial use of dredged material at the Lois Island embayment and Miller-
Pillar ecosystem restoration features. Under the preferred option in this Final SEIS, it is 
projected that use of the Deep Water Site will not be necessary for construction and should 
not be necessary for the first 20 years of maintenance of the channel improvement project. If 
the restoration features in the estuary are not fully implemented, then the alternative would 
be to dispose of material into USEPA-designated ocean sites as described in the 1999 Final 
IFR/EIS. The primary need for new ocean sites is driven by maintenance of a separate Corps 
project, the MCR navigation channel. With regard to diversion of the channel improvement 
material for the restoration projects, that volume amounts to approximately 7% of the site 
capacity. The USEPA regards this as reducing the overall height of material placed in the 
Deep Water Site, as well as increasing the potential life of this site by a few years. However, 
it does not significantly alter the need for the site or its size. 
 
The need for designating new ocean disposal sites off of the MCR remains fundamentally 
unchanged and will proceed as discussed in the 1999 Final IFR/EIS to formal rulemaking by 
USEPA. The USEPA expects to initiate formal rulemaking on the Shallow Water and Deep 
Water Sites in February 2003, with the designations becoming effective by summer 2003. 
 
The Deep Water Site is located about 4.5 miles west of the MCR, with depths ranging from 
200-300 feet (Figure S4-2). The Deep Water Site is 17,000 by 23,000 feet (8,980 acres) and 
consists of an inner rectangle measuring 11,000 by 17,000 feet (inner dumping zone), 
surrounded on all sides by a 3,000-foot buffer zone. The overall site dimensions were 
developed based on volumes from the MCR project and up to CRM 29 of the inner channel. 
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Figure S4-2. Ocean Disposal Area 
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Dredged material disposal will only be allowed in the inner dumping zone, which has a total 
area of 4,293 acres and a static disposal capacity of 225 mcy. Material placed is expected to 
create a mound about 40 feet high in the inner zone over the estimated 50-year life of the 
site. The buffer zone allows for the sloughing of material from the mound. No dredged 
material generated by the project is scheduled for disposal at the Shallow Water Site. 
 
In this Final SEIS, two options have been identified for disposal of dredged material 
originating from CRM 3-29 for the channel improvement project. The first option was 
discussed in the 1999 Final IFR/EIS, which stated that during construction of the 43-foot 
alternative, about 7 mcy of material (5 mcy new work plus 2 mcy of O&M materials from 
the 40-foot channel maintenance) would be disposed of in the Deep Water Site. An 
additional 9 mcy derived from channel maintenance would be placed in the site during years 
1-20, and an additional 21 mcy from years 21-50. The total volume estimated from the 
channel improvement project for ocean disposal was 37 mcy. 
 
The project as defined in Chapter 1 includes the second option for treatment of CRM 3-29 
material for disposal, which is the construction of two restoration features beneficially using 
sand that otherwise would have been disposed of in the ocean. The Lois Island embayment 
and Miller-Pillar restoration features are described in Subsection 4.8.6 and in the Biological 
Opinion (Exhibit H available on the Corps’ website). As part of the ESA consultation, the 
three federal agencies identified these two restoration features as being beneficial to listed 
salmonid stocks. The Corps’ preferred plan in this Final SEIS does not utilize ocean disposal 
(Deep Water Site) for construction and the first 20 years of maintenance for the channel 
improvement project, due to the beneficial use of dredged materials at the Lois Island 
embayment and Miller-Pillar ecosystem restoration features. Should either of these 
restoration features be substantially modified or discontinued through the public review 
process for this NEPA document, the Deep Water Site option described in the 1999 Final 
IFR/EIS would be used for disposal of the balance of the dredged material. 
 
Table S4-2 displays the construction volumes and O&M for the proposed alternative from 
CRM 3-29 for the 1999 IFR/EIS and Final SEIS. Under the second option also described in 
Subsection 4.4.3.10, the Corps would dispose of the material using a combination of 
ecosystem restoration, flowlane disposal, and existing upland and shoreline sites. 
 
Table S4-2. Disposal Volumes for the Proposed Alternative from CRM 3-29 

Document Construction Years 1-20 of O&M Years 21-50 of O&M 

1999 Final 
IFR/EIS 

7 mcy (5 mcy new 
work; 2 mcy 40-foot 
O&M) Deep Water Site 

9 mcy Deep Water Site 21 mcy Deep Water Site 

Final SEIS 

6 mcy Lois Island 
Embayment (4 mcy 
new work; 2 mcy 40-
foot O&M) 

5.5 mcy Miller Pillar, 
15 years (additional 
material would go to a 
combination of Rice 
Island, Pillar Rock, 
Miller Sands, and 
flowlane disposal) 

Rice Island, Pillar Rock, 
and Miller Sands, and 
Flowlane disposal; 
potential for ocean 
disposal and/or 
beneficial use 
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Both the Lois Island embayment and Miller-Pillar restoration features have been modified 
since the Draft SEIS in response to comments and coordination with stakeholders and state 
and federal resource agencies. The modifications for these features focus on establishing 
tidal marsh and intertidal habitat, which is one of the most impacted habitat types in the 
Columbia River estuary. 
 
The Lois Island embayment feature would restore about 191 acres of tidal marsh habitat by 
placement of dredged material to a target elevation of approximately 6.5 feet mean lower 
low water (MLLW). The target elevation is predicated on the approximate elevation break 
between low and high tidal marsh plant communities (Figure S4-3). Based on current 
hydrographic surveys, it is estimated that 6 mcy would be available for placement at the 
Lois Island embayment in the 2-year construction period. This material would originate 
from the navigation channel between CRM 3-29. 
 
Construction of this feature would occur in two related operations (Figure S4-4). Material 
dredged would be transported via hopper dredge to a temporary location (sump), located 
within 600 feet of the federal navigation channel between CRM 18-20 on the Oregon side. 
Hopper dredges would use this location as a temporary construction sump. A pipeline 
dredge would then be used to pump dredged materials to the embayment. Hopper dredges 
would charge this sump prior to the in-water work period (November 1 to February 28). 
Hopper and pipeline dredges would then work concurrently throughout the in-water work 
period to sustain material delivery to the sump and embayment. Should additional material 
be required during the in-water work period of construction in year two, the sump would 
again be charged with material beforehand and the same scenario would be implemented to 
complete the ecosystem restoration. 
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Figure S4-3. Lois Island Embayment Ecosystem Restoration Feature (191 acres) 
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Figure S4-4. Lois Island Embayment Bathymetry, Temporary Sump with Pipeline 
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The Miller-Pillar restoration feature is located between Miller Sands and Pillar Rock Islands 
(CRM 25-26) and restores approximately 235 acres of tidal marsh and intertidal flat habitat 
at a presently erosive, subtidal location (Figure S4-5). Natural processes are currently 
eroding material south of the navigation channel and redepositing it in the navigation 
channel. This erosive action has been occurring since 1958 at an average annual rate of 
about 70,000 cubic yards. The erosion is affecting productive, shallow subtidal habitat (0 to 
5.9 feet CRD) and converting the area to less productive, deep subtidal habitat (a minimum 
depth of 24.9 feet CRD; Hinton, et al. 1995). Based upon coordination with the Oregon 
Department of Fish and Wildlife (ODFW) and Oregon Department of Land Conservation 
and Development among others, the restoration emphasis at this location is directed toward 
tidal marsh and intertidal flat habitat. Tidal marsh represents one of the most impacted 
habitat types in the Columbia River estuary. 
 
The Miller-Pillar restoration feature requires construction of a pile dike field. Three pile 
dikes would be constructed initially to implement the tidal marsh-intertidal flat habitat 
restoration; ultimately the restoration effort would consist of five pile dikes to hold material 
in place. The dredged material would be obtained from the maintenance of the deepened 
channel (approximately 15 years). This restoration feature would be accomplished with fill 
placed to the target elevation derived from the adjacent tidal marsh-intertidal flat habitat 
immediately upstream of Miller Sands Island and abutting a portion of the restoration area. 
The restoration action would be phased, beginning at the downstream border and moving 
upstream. Fill would be placed initially in the cell between the first and second pile dikes 
until the target depths for tidal marsh-intertidal flat habitat are reached. At that time, the 
downstream cell would no longer receive dredged material and monitoring for tidal marsh 
plant establishment and productivity would begin. Subsequently, dredged material would be 
placed between the second and third pile dikes until target depths are reached and this 
segment was complete. Monitoring would then be initiated to evaluate productivity of this 
section. 
 
Results of the monitoring effort will be reviewed by an Adaptive Management Team 
(AMT), composed of interagency representatives, who will determine if modifications of the 
restoration effort are required to attain tidal marsh-intertidal flat habitat. The construction of 
this feature would continue incrementally, with modification if deemed necessary, until the 
entire 235 acres of tidal marsh-intertidal flat habitat was created. This approach creates tidal 
marsh-intertidal flat habitat that would be available to salmonids and other aquatic species 
and more importantly, generates detrital export to the estuary, which provides a forage base 
for benthic invertebrates, an important prey resource for juvenile salmonids and other 
aquatic species. The timeframe to accomplish this restoration depends on the volume of 
maintenance material that accumulates in the navigation channel, but is currently estimated 
to be approximately 15 years. Once this ecosystem restoration feature is completed, no 
further dredged material would be placed at this location. Bird excluders would be placed on 
top of the pilings and spreaders comprising the pile dikes to preclude fish-eating birds from 
perching there. 
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Figure S4-5. Miller-Pillar Implementation Plan 
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The Corps’ preferred option is to beneficially use the dredged material from construction of 
the channel improvement project from CRM 3-29 for tidal marsh development at Lois Island 
embayment. The first 15 years of project maintenance would be used for the Miller-Pillar 
ecosystem restoration feature, as well as placement at those disposal sites that have 
historically been used during O&M of the 40-foot channel including flowlane, Miller Sands 
Spit, Rice Island and Pillar Rock Island (instead of exclusively using the Deep Water Site). 
Once the Miller-Pillar restoration feature is completed, no additional material will be placed 
there and maintenance material from years 15-20 would be placed at a combination of sites 
including flowlane, Miller Sands Spit, Rice Island and Pillar Rock Island. 
 
With the use and implementation of the two estuarine restoration sites, and subsequent use 
of traditional estuarine disposal sites, placement of material in the ocean disposal site should 
not be necessary for construction of the channel improvement project and the first 20 years 
of maintenance. In the event dredge material from the channel did go to the ocean because 
the ecosystem features were not fully implemented, it would go to a site designated for 
ocean disposal under Section 102 of the Ocean Dumping Act. At this time, we fully 
anticipate that the site proposed for designation under the Ocean Dumping Act for potential 
use for this project will be the Deep Water Site. Compliance with applicable provisions of 
Goal 19 and the Oregon Territorial Sea Plan, Part II Resource Inventory and Effects 
Evaluation, will be met once the requirements and criteria contained in Parts 227 and 228 
are completed. Remaining actions to be completed include a biological baseline study and 
further analysis of potential Dungeness crab impacts. Additional discussion of effects on 
ocean resources and activities is included in the following section. 

4.5. revised Comparison of Alternatives 

The NEPA and SEPA require a comparison of alternatives in an EIS. Corps regulations for 
navigation projects require additional analysis of benefits and costs for such projects. To 
address both of these requirements, this chapter is structured as follows. Sections 4.5 
through 4.7 pertain only to those measures that Corps regulations require as part of the 
benefit-to-cost analysis for a navigation project. For the purposes of the project as defined in 
Chapter 1, this includes all navigation features (dredging, disposal, wildlife mitigation, terms 
and conditions of the Biological Opinions, berthing areas, utility relocations) and Lois Island 
embayment and the Miller-Pillar ecosystem restoration features. These two restoration 
features are included in the benefit-to-cost analysis because they have been identified as a 
beneficial use of dredged material, provide ecosystem benefits, and are less expensive than 
the selected disposal alternative in the 1999 Final IFR/EIS. All other ecosystem restoration 
features are discussed in Section 4.8 and are not included in the benefit-to-cost analysis per 
Corps regulations. 
 
In addition to the alternatives identified in the 1999 Final IFR/EIS, this Final SEIS carries 
forward for detailed evaluation the modified disposal plan discussed in Section 4.4.3.10, 
including the revisions to the Lois Island embayment and Miller-Pillar ecosystem restoration 
features developed in response to comments on the Draft SEIS. 
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4.5.1. revised Environmental Comparison 

Table S4-3 has been updated to provide information on the anticipated environmental 
impacts discussed in this Final SEIS resulting from the Columbia River Channel 
Improvement Project. Additional discussion of these impacts is included in Chapter 6, 
Environmental Consequences. While this section generally pertains only to those measures 
that Corps regulations require as part of the benefit-to-cost analysis for a navigation project, 
the comparison of alternatives in Table S4-3 covers all aspects of the project, including the 
other ecosystem restoration features discussed in Section 4.8. 

4.5.1.1. revised Physical Impacts 

See Subsection 4.4.3.10, Disposal Plan Modifications Following Consultation, for updated 
information on dredging volumes and disposal of dredged material for the 43-foot 
alternative. Additional studies, discussed in detail in Chapter 6, confirm the analysis and 
conclusions presented in the 1999 Final IFR/EIS regarding the impacts of the 43-foot 
alternative on estuarine salinity and circulation, sedimentation, water quality, erosion and 
sediment quality, as compared to the No Action Alternative. 

4.5.1.2. revised Biological Impacts 

For the Final SEIS, the following updated information has been added to this subsection. 
Disposal plan changes result from new information regarding volumes to be dredged, 
changed plans for the use of previously identified sites, and the addition of new ecosystem 
restoration features that involve beneficial use of dredged material. The following changes 
to project impacts have occurred: 
 
• Reduction in impact to riparian forest from 67 acres to 50 acres (approximately 25%) 

due to reduced disposal site acreage at Lord Island (O-63.5). 
• Reduction in impact to agricultural lands from 200 acres to 172 acres (approximately 

14%) primarily due to the reduced disposal acreage required at Gateway (W-101) and 
Mt. Solo (W-62). 

• Reduction in impact to wetlands from 20 acres to 16 acres (approximately 20%) due to a 
reduction at the Mt. Solo site resulting from correcting a mapping inconsistency. 

 
As discussed in Chapter 1, subsequent to issuance of the 1999 Final IFR/EIS, the Corps, 
NOAA Fisheries and USFWS conducted an extensive reconsultation process, focused 
primarily on ESA-listed fish species. The results of that consultation are discussed in detail 
in Chapter 6. After conducting detailed analysis of potential impacts on listed species, the 
Services concluded that any expected impacts to key physical processes potentially affecting 
listed fish species would be limited and short-term in nature. They further concluded that 
there is some low level of risk and uncertainty surrounding the long-term biological 
response to physical change, but that monitoring and adaptive management will address the 
limited risk and uncertainties. The consultation process also resulted in substantial 
information on the No Action Alternative, which is presented in more detail in Chapter 6 
and included in Table S4-3. 
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Table S4-3. Updated Summary of Environmental Impacts 

Affected 
Resources No Action 43-foot Channel 

(Least Cost Disposal) 
Proposed Disposal 

(Sponsor Preferred) Ecosystem Restoration 

Physical 

Salinity 
Intrusion No effect 

Increase salinity (< CRM 30) by 
up to 0.5 ppt in shallow 
embayments & up to 5 ppt in 
navigation channel under low 
flow conditions. 

Same as Least Cost No effect 

Shoreline 
Erosion 

Erosion at former shoreline 
disposal sites. Same as No Action Same as No Action No effect 

Sediment 
Quality 

All dredged material suitable for 
unconfined in-water disposal Same as No Action Same as No Action Sediment testing and analysis to be performed at 

Bachelor Slough ecosystem restoration feature. 

Water 
Quality 

Minor turbidity & sediment 
suspension created by 
dredging/disposal 

Short-term increase in turbidity 
& sediment suspension from 
initial deepening. 

Same as Least Cost 
Short-term increase in turbidity & sediment 
suspension from initial restoration 
implementation. 

Ocean 

Use of this site by the MCR 
project results in bathymetric & 
sediment changes over a 4,293-
acre area. 

Use of this site not anticipated. Same as Least Cost 

The Corps’ preferred plan does not utilize ocean 
disposal for construction and first 20 years of 
maintenance, primarily to the beneficial use of 
dredged materials at Lois Island embayment and 
Miller-Pillar restoration features. Under the 
preferred option, it is projected that use of the 
Deep Water Site will not be necessary for 
construction and should not be necessary for the 
first 20 years of maintenance of the project. 

Biological 

Riverine 
Aquatic 

Temporary, short-term habitat 
alteration & disturbance from 
dredging/disposal. 

Comparable to No Action but 
additional bottom habitat 
disturbed by dredging. 

Same as Least Cost 

Improve water circulation at Bachelor Slough 
(85 ac.) & Lord-Walker & Fisher-Hump 
embayments (335 ac.); preserve 60 acres 
tidelands (Cottonwood-Howard); improve fish 
access to 38 tributary mi. & 92 ac. of backwater 
channel (Tenasillahe Is. interim); restore tidal 
connection to ~1,800 ac. (Tenasillahe Is. long-
term), restore 426 ac. of tidal marsh-intertidal 
flat habitat (Miller-Pillar & Lois Island). 
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Affected 
Resources No Action 43-foot Channel 

(Least Cost Disposal) 
Proposed Disposal 

(Sponsor Preferred) Ecosystem Restoration 

Ocean 

Ocean disposal from MCR 
project would affect 4,293 acres 
of benthic habitat and impacts 
commercial fishing. 

Reduced impacts to 
commercial fishing by 
beneficial use sites in the 
estuary. 

Same as Least Cost 

The Corps’ preferred plan does not utilize ocean 
disposal for construction and first 20 years of 
maintenance, primarily to the beneficial use of 
dredged materials at Lois Island embayment and 
Miller-Pillar restoration features. Under the 
preferred option, it is projected that use of the 
Deep Water Site will not be necessary for 
construction and should not be necessary for the 
first 20 years of maintenance of the project. 

Riparian Minor effects to riparian fringes 
at some upland disposal sites 

50 acres affected at 7 disposal 
sites. 

50 acres affected at 7 
disposal sites. 

Restore 52 acres of riparian habitat (Bachelor 
Island). 

Wetland No effect 24 acres affected at 3 disposal 
sites. 

16 acres affected at 2 
disposal sites. 

Restore 470-839 acres of emergent wetlands 
(Shillapoo Lake), 191 acres of tidal marsh at 
Lois Island embayment, 235 acres of tidal 
marsh-intertidal flat at Miller-Pillar and 1,778 
acres of intertidal marsh (Tenasillahe Is. long-
term); implement 5-yr. control program for 
purple loosestrife from CRM 18-52 

General 
Wildlife  

About 1,165 acres of upland 
habitat affected by past disposal 
actions. 

Impacts 287 additional acres 
at 5 new disposal sites. 

Impacts 195 
additional acres at 4 
new disposal sites. 

Secures 650 acres of habitat for Columbian 
white-tailed deer (Cottonwood-Howard Is.), 
provides 191 acres of tidal marsh at Lois Island 
embayment, 235 acres of tidal marsh-intertidal 
flat at Miller-Pillar and 1,778 acres of intertidal 
marsh (Tenasillahe Is. long-term); maintains 
natural tidal marsh communities through 
implementation of 5-yr. control program for 
purple loosestrife from CRM 18-52. 

Mitigation None required 
Mitigation for 257 acres 
agricultural, 50 acres riparian, 
& 24 acres wetland losses. 

Mitigation for 172 
acres agricultural, 50 
acres riparian, & 16 
acres wetland losses. 

None required 
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Affected 
Resources No Action 43-foot Channel 

(Least Cost Disposal) 
Proposed Disposal 

(Sponsor Preferred) Ecosystem Restoration 

Socio-Economic 
Cultural 
Resources No effect No effect No effect No effect 

Land Use Use existing disposal sites only. 

Forested land/open space 
changed to disposal site use. 
Agricultural land changed to 
disposal site use at 5 locations. 
No change in port-industrial use. 

Forested land/open 
space changed to 
disposal site use. 
Agricultural land 
changed to disposal 
site use at 4 
locations. No 
change in port-
industrial use 

Converts agriculture land to fish & wildlife use 
at Shillapoo Lake. 

Recreation Minor impacts to recreational 
fishery. Same as No Action Same as No Action 

Long-term fishery & waterfowl hunting 
improvement with implementation of features; 
some impact to recreational fishing at Lois 
Island. 

Aesthetics Minor impact from upland 
disposal actions. 

Minor additional impact in rural 
agricultural setting. Same as No Action Change of open space perspective from 

agriculture to wetland habitat (Shillapoo). 

Air Quality Minor impact from wind borne 
sand and dredge operation. 

Minor additional impact at new 
upland disposal sites. Same as Least Cost No change 

Noise Minor impact from dredge 
operation. 

Minor additional impact from 
dredge operation. Same as Least Cost No change 

Commercial 
Fishery 

Minor impact from dredging and 
disposal. 

Minor impacts to drift fishery 
and crab fishing. Same as Least Cost Impact to Select Area Fishery at Tongue Point 

and drift net fishery at Miller Sands Drift. 
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Subsequent to issuance of the 1999 Final IFR/EIS, the Corps and state resource agencies 
engaged in coordinated efforts to evaluate potential impacts to other aquatic resources, 
including sturgeon, smelt and crab. Results of these efforts are presented in detail in Chapter 
6 and are summarized in Table S4-3. For purposes of comparing alternatives, this effort 
indicates that the impacts of the preferred alternative and the No Action Alternative are 
similar in kind, with some impacts being slightly larger quantitatively under the preferred 
alternative due to the higher quantity of dredging activity associated with construction and 
early maintenance of the channel improvement project. However, it appears that any 
increased effects of the project from higher dredge quantities (such as crab entrainment) can 
be avoided or minimized using information developed since issuance of the 1999 Final 
IFR/EIS (such as the crab-salinity information). 
 
Implementation of the Lois Island embayment and Miller-Pillar ecosystem restoration 
features will result in temporary adverse impacts to fish and wildlife resources associated 
with habitat modification and disturbance during construction. Certain species would incur 
habitat losses with implementation of these features. However, over the long term, these 
ecosystem restoration features would produce beneficial, direct effects substantially greater 
than baseline conditions. The features are geared toward restoration of tidal marsh habitat, a 
habitat that has incurred significant losses in acreage. Tidal marsh and associated intertidal 
flat restoration (Miller-Pillar) will benefit salmonids, waterfowl, other aquatic birds, 
shorebirds, benthic invertebrates, and estuarine fish species. Additionally, implementing 
these features avoids any impacts that would result from ocean disposal. 
 
Impacts to terrestrial species under USFWS jurisdiction for the three original ecosystem 
restoration features and Miller-Pillar were previously addressed in the BA to the USFWS for 
the project (Exhibit G, 1999 Final IFR/EIS). Those determinations are incorporated by 
reference. Also, impacts to marine mammals and sea turtles were addressed in the BA for 
the Dredged Material Management Plan (DMMP; Corps 1998). The conclusion of “no 
effect” for marine mammals and sea turtles from that document is incorporated by reference 
and applies to the ecosystem restoration features and evaluation actions described here. 
 
Ten listed terrestrial species (Columbian white-tailed deer, bald eagle, marbled murrelet, 
western snowy plover, brown pelican, Oregon silverspot butterfly, Howellia, golden 
paintbrush, Bradshaw’s lomatium, and Nelson’s checkermallow) occur in the project area. 
For detailed information on these species, see the BAs and Biological Opinions published 
for the DMMP (Corps 1998) and the 1999 Final IFR/EIS. Two species, the peregrine falcon 
and the Aleutian Canada goose, have been delisted since the Final IFR/EIS was completed. 
A summary of the previous Corps’ determinations is presented below. 
 
Seven of the 10 species listed above (marbled murrelet, western snowy plover, Oregon 
silverspot butterfly, Howellia, golden paintbrush, Bradshaw’s lomatium, and Nelson’s 
checkermallow) do not occur in the areas identified for the ecosystem restoration features 
and evaluation actions or were addressed in the previous BA (Exhibit G of the 1999 Final 
IFR/EIS). Therefore, it is our determination that there will be “no effect” to these species 
from the five proposed ecosystem restoration features and the evaluation actions set forth in 
the 2001 BA. The ecosystem restoration features and evaluation actions would have no 
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effect on hump-backed, right, fin, sei, blue, or sperm whales, or on Pacific leatherback, 
loggerhead, green, or Pacific Ridley sea turtles. These species do not occur in the area for 
the restoration features or evaluation actions. Biological impacts for 12 federally listed 
salmonid ESUs, one listed DPS, one DPS proposed for listing, and one candidate ESU, 
Columbian white-tailed deer, bald eagles, brown pelicans and northern sea lions associated 
with the additional ecosystem restoration features and evaluation actions are addressed in 
the 2001 BA. 
 
Dredged material disposal sites will occur within the formerly designated critical habitat 
zone for NOAA Fisheries-listed salmonids along the Columbia River. While the critical 
habitat designation for NOAA Fisheries-listed species has since been withdrawn, the 
reconsultation process evaluated potential effects on critical habitat, and concluded that the 
project would not destroy or adversely modify designated critical habitat. On November 14, 
2002, the USFWS proposed to designate critical habitat for threatened bull trout in the 
Columbia River Basin. Critical habitat is proposed for the Mainstem Columbia River 
Critical Habitat Unit, from the MCR (CRM 0) to Chief Joseph Dam (CRM 545). This 
proposed critical habitat unit includes the Columbia River within the channel improvement 
project action area. Section 7(a)(4) of the ESA requires, when critical habitat is proposed, 
federal agencies to confer with the Service on any action which is likely to adversely modify 
or destroy proposed critical habitat. 
 
The proposed Mainstem Columbia River Critical Habitat Unit serves as a migration 
corridor, provides foraging habitat, and is an overwintering area for bull trout. Three 
primary Constituent Elements are provided by the Columbia River to bull trout in the project 
area: water quality, migratory corridor, and an abundant food supply. The Corps believes 
that, based on the extensive analysis found in the Corps’ 2001 BA and the USFWS’s 2002 
Biological Opinion, the project will not adversely modify or destroy proposed critical habitat 
in the action area. Therefore, no additional conferencing is necessary. Upon finalization of 
the bull trout critical habitat rule, and if the Columbia River within the project’s action area 
is formally designated as critical habitat, the Corps will reinitiate ESA consultation with the 
USFWS. The AMT will remain updated on the USFWS’s progress in finalizing the critical 
habitat rule, and ensure that coordination between the Corps and USFWS continues. 
 
Habitat development, principally riparian and wetland habitats, is the principal management 
objective for mitigation actions. Mitigation actions at Webb and Woodland Bottoms 
locations would occur behind flood control levees under the current prescription. Insect, 
detrital and large woody debris export from these locations under their present conditions is 
negligible. An increase in insect faunal export under the wildlife mitigation prescription to 
the mainstem Columbia River or side channels is forecast with the mitigation feature in 
place and operational. This would be attributable to the development of riparian forest at 
these locations. Insect faunal export from these mitigation locations would not be as 
substantial as for locations directly connected to the Columbia River. 
 
Creation of intertidal marsh habitat (16 acres) at the Martin Island navigation site would 
occur in an embayment excavated for I-5 construction fill. Dredged material would be 
placed in the embayment to attain the proper depths for development of an emergent marsh 
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plant community. Adjacent intertidal marsh habitat would be surveyed to determine a 
reference target elevation. Riparian forest habitat development at Martin Island would occur 
on lands directly connected to the Columbia River. The direct effect of these actions at 
Martin Island would be beneficial to listed ESA salmonids and their Critical Habitat. Insect 
and detrital export from riparian and emergent marsh habitat along with large woody debris 
export would be expected from Martin Island mitigation actions. 
 
The determinations for Lois Island embayment and Miller-Pillar ecosystem restoration 
features were may affect and is likely to adversely effect. The ecosystem restoration features 
proposed at in-water sites (Miller-Pillar and Lois Island embayment) would result in initial, 
temporary adverse direct effects to ESA salmonids or their Critical Habitat, but over the 
long-term would produce beneficial direct effects substantially greater than baseline 
conditions. 
 
The introduction of Columbian white-tailed deer to Cottonwood-Howard Island is intended 
to assist development of another secure and viable population of this listed species. The 
feature would assist attainment of the recovery plan goals and objectives and aid efforts to 
delist this species. Implementation of the Tenasillahe Island long-term restoration feature, 
which is dependent upon delisting of Columbian white-tailed deer, would provide a 
substantial acreage base (~1,800 acres) for habitat restoration for ESA salmonids. 

4.5.1.3. revised Socio-Economic Impacts 

For the Final SEIS, the following updated information has been added to this subsection. 
Implementation of the ecosystem restoration features at Lois Island embayment and Miller-
Pillar will impact commercial fishermen. A net-pen program and associated select area 
fishery has been established at Tongue Point with other select area fisheries upstream at 
South Channel and Blind Slough. Restoration of the Lois Island embayment would reduce 
the available acreage for commercial fishing by 191 acres or about 19% of the select area 
fishery at Tongue Point. The restoration action would create tidal marsh  habitat, which is 
not conducive to commercial fishing as compared to the uniform depth, open water area that 
currently exists. For the 2002 spring gillnet season, a total of 2,440 spring chinook salmon 
and 159 white sturgeon [preliminary ODFW results] were harvested in the Tongue Point 
select area fishery. Coho salmon landings from 1996 through 2000 ranged from 900 to 
10,700 fish; chinook salmon landings were 50 to 431 fish and white sturgeon 59 to 106 fish 
(ODFW 2001, Fall Select Area Fisheries Fact Sheet). 
 
Implementation of the Miller-Pillar restoration feature would eliminate a portion of the drift 
net (gill and/or tangle net) fishing site. The construction of the pile dike field plus restoration 
of site bathymetry to tidal marsh-intertidal flat habitat elevations would preclude 
commercial fishing activity at this location. This ecosystem restoration feature would impact 
approximately 14% (when fully implemented) of the area within the Miller Sands Drift for 
commercial fishermen. Long term, the proposed restoration features are intended to aid the 
recovery, and ultimately assist in the delisting of Columbia River ESA listed ESUs. The 
ecosystem restoration features represent increments in the regional efforts to recover these 
ESUs and will not achieve recovery by themselves. 
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4.5.2. revised Economic Comparison 

This subsection is updated for the Final SEIS to show revised benefits and costs for the 43-
foot channel improvement project and to exclude benefits and costs associated with the 
Willamette River portion of the authorized project, which has been deferred (see Chapter 1). 
The other alternatives (non-structural/LoadMax, regional port; 41- and 42-foot alternatives) 
were not updated because they were screened out in Chapter 4 of the 1999 Final IFR/EIS, 
which was adopted in the December 1999 Corps of Engineers Chief’s Report. 
 
The benefits of improving the navigation channel would result from reductions in 
transportation costs for each benefiting commodity. As shown in the fleet projections 
(Chapter 3), there are a number of vessels that load at less than their maximum capacity due 
to current channel depth constraints. For those vessels, a 3-foot deepening would essentially 
allow an increase in capacity of 6,000 to 7,400 tons. For example, a bulk carrier with a 43-
foot maximum draft typically has a maximum cargo capacity of approximately 65,000 short 
tons. In a 40-foot channel, the capacity of this vessel is reduced to 58,000 tons. Round-trip 
vessel operating costs for that vessel carrying a load of corn out of the Columbia River 
would average $670,000 per trip. Therefore, a 3-foot deepening can reduce transportation 
costs from $11.23 to $10.13 per ton, or $1.09 per ton. 
 
As shown in the fleet projections, each commodity and trade route combination is expected 
to make varying use of the deepening. For wheat, the additional 3-foot channel depth would 
result in an initial average transportation cost per-ton reduction of $0.27 on a per ton basis. 
Corn is projected to take greater advantage of the deepening, with an initial cost reduction of 
about $0.79 per ton. Soybeans, like corn, would take advantage of the deeper channel, 
saving about $0.85 per ton. Container transportation benefits are greater than for bulk 
commodities, with cost reductions of $2.68 per ton. 
 
Table S4-4 displays the average annual transportation benefits for the 43-foot channel 
improvement project by commodity. The annual benefits total $18.8 million. Container 
traffic provides about two-thirds of the benefits, and corn and wheat benefits make up most 
of the remainder. More detailed information, including destination regions, can be found in 
the revised Economic Analysis located in Exhibit M of this Final SEIS. 
 
 
Table S4-4. Average Annual Transportation Benefits, 43-foot Channel Improvement 

Commodity 
Average Annual 

Benefit 
Corn $3,842,000 
Wheat $2,054,000 
Barley $185,000 
Soybeans $976,000 
Containers $11,748,000 
Total $18,806,000 
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Benefits were not allocated by reach because this is an update to a Congressionally 
authorized project. The revised analysis shows 62% of the benefits accrue from container 
traffic, which requires a channel to the Portland/Vancouver area. 

4.6. revised Plan Selection 

This section has been updated for the Final SEIS. Table S4-5 shows the current estimated 
costs and benefits for the 43-foot channel improvement project. The updated costs for the 
project are shown in Table S4-6. This section describes the Federal Government’s least cost 
option for navigation improvement to the Columbia River portion of the project. The costs 
of the channel improvement project include costs for turning basins, anchorages, and 
berthing areas that must be deepened in order to achieve the benefits of the project. 
 
 
Table S4-5. Current Costs and Benefits, 43-foot Channel Improvement Project 

Category 43-foot Channel 
Improvement Project*

First Cost $118,625,000
Annualized First Costs $7,395,000
Annual Operation and 
Maintenance Cost** $3,619,000

Total Average Annual 
Cost** $11,014,000

Benefits $18,806,000
Benefit-to-cost Ratio 1.7
Net Benefits $7,792,000

* Federal Government least cost option. 
** Costs represent the incremental cost over No Action. 
 
 
Table S4-6. Updated Costs, 43-foot Channel Improvement Project 

First Costs 
Item Total Cost* ($) 

Construction 97,618,000
Land Acquisition 17,436,000
Berthing Areas 843,000
Interest During Construction 2,728,000
Total First Cost (rounded) 118,625,000
    Annualized Costs 
    First Costs (5 7/8%, 50 years) 7,395,000
    O&M Dredging 3,334,000
    Mitigation Site Management/Monitoring 250,000
    Real Estate required throughout O&M 35,000
Total Average Annual Costs 11,014,000

* Federal Government least cost option. 
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The revised benefit and cost information, in combination with the new information on and 
revised analysis of environmental impacts of the project (see Chapter 6), confirms the 
analysis in the 1999 Final IFR/EIS and demonstrates that the benefits of the 43-foot channel 
alternative, as modified following ESA consultation, provides significant economic benefit 
that exceeds economic cost, and is consistent with protection of the environment. In 
contrast, the other alternatives analyzed in detail, including the No Action Alternative, 
would not result in significantly reduced environmental impacts. Further, as discussed in 
more detail in Chapter 6, compared to the No Action Alternative, the restoration features, 
including the new ecosystem restoration features discussed below in Section 4.8.6, provide 
substantial habitat benefits for fish and wildlife resources and have only limited, short-term 
environmental impacts. 

4.6.1.  Turning Basins 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

4.6.2.  Anchorages 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

4.6.3. revised Berthing Areas 

For the Final SEIS, the following updated information has been being added to this 
subsection. Current information indicates that the U.S. Gypsum sheetrock facility (formerly 
Port of St. Helens) near Rainier, Oregon will require berth deepening to benefit from 
channel deepening. Impacts from deepening at U.S. Gypsum are anticipated to be similar to 
those projected for deepening other berths analyzed in the 1999 Final IFR/EIS. Any such 
deepening will be subject to additional environmental review and permitting, including 
sediment sampling, under NEPA, the Clean Water Act, and the ESA. 

4.7. revised Selected Plan 

This section has been updated for the Final SEIS. Under Corps regulations, the non-federal 
sponsors (sponsor ports) can modify the Federal Government’s least cost option for 
navigation improvement provided they pay all incremental costs. The costs displayed in 
Table S4-7 represent the sponsor ports selected plan. 
 
Table S4-1 provides revised information on all disposal sites in the selected plan, including 
information on prior disposal history, anticipated timing of usage during construction and 
the first 20 years of maintenance, site acreage, site capacity, anticipated disposal volume, 
and final height. 
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Table S4-7. Current Estimated Costs, 43-foot Channel Improvement Project 

First Costs 
Item Total Cost* ($)

Construction $99,840,000
Land Acquisition $18,215,000
Berthing Areas $843,000
Interest During Construction $2,817,000
Total First Cost (rounded) $121,714,000
    Annualized Costs 
    First Costs (5 7/8%, 50 years) $7,588,000
    O&M Dredging $3,450,000
    Mitigation Site Management/Monitoring $150,000
    Real Estate required throughout O&M $35,000
Total Average Annual Costs $11,222,000

* Sponsor Ports selected plan. 
 

4.7.1. revised Channel Optimization Measures 

Since the analysis in the 1999 Final IFR/EIS, the computer models providing the LoadMax 
forecasts have been substantially updated, although there was not a significant change in the 
accuracy of the forecast. The Technical Review Panel convened by the Corps to review 
benefit and cost projections concurred with the conclusion that no further benefits are likely 
to be obtained from further refinements to the LoadMax system (Casavant et al. 2002). 

4.8. revised Ecosystem Restoration Plan 

Additional information has been added to Subsections 4.8.1, 4.8.2, 4.8.4 and 4.8.5 for the 
Final SEIS. Subsection 4.8.6 has been added to address the ecosystem restoration features 
developed during the ESA consultation for the project. Also, Subsection 4.8.7 has been 
added to provide a cost effectiveness and incremental cost analysis for the ecosystem 
restoration features. 

4.8.1. revised Shillapoo Lake 

The Shillapoo Lake restoration feature will substantially improve waterfowl and wildlife 
habitat management capabilities on 470 to 839 acres (Figure S4-6). It will be done in 
collaboration with the Washington Department of Fish and Wildlife (WDFW). Once 
completed, the WDFW will perform all maintenance. The concept for the Shillapoo Lake 
ecosystem restoration feature in the 1999 Final IFR/EIS (eight cells hydraulically separated 
by levees, but interconnected by water control channels and structures) has been modified. 
These modifications are a result of a value engineering study, actions by other agencies, and 
the presence of private real estate. Cell 8 (195 acres) will not be constructed because the 
WDFW will pursue other management options in the cell to accomplish their objectives. 
The Natural Resource Conservation Service will construct Cell 1 (214 acres) in partnership 
with the WDFW. The proposed restoration feature will complement management actions in 
Cell 1 through an enhanced capability to provide or drawdown water. 
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Figure S4-6. Shillapoo Lake Embankment, Conveyance, and Control Structures 
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Cells 3 and 4 (209 acres) will be combined as will be Cells 5 and 7 (261 acres) based upon 
results of the value engineering study. Their combination will reduce construction, 
operation, and maintenance costs. A large central pump and underground pipe system 
(rather than the system of channels and water control structures) will manage water supply 
and withdrawal. Lastly, Cell 2 (176 acres) and Cell 6 (193 acres) are privately held and 
would not be constructed until acquired in the future. Drainage capability for the private 
land will be provided via pumps and pipelines. 
 
The modified action retains a controlled hydraulic connection to Lake River via a tidegate 
and pumping station. The modified feature will encompass 470 to 839 acres, depending 
upon purchase of the remaining private lands by WDFW commensurate with the 
construction timeframe for the channel improvement project. As currently designed, this 
restoration feature will not provide for juvenile salmonid access. A porous rock fill dike will 
be constructed as part of the feature at the tidegate/pump station outlet as a means to 
preclude carp, and thus other fish, from the management area. Carp compromise emergent 
and aquatic plant management objectives because of their foraging actions that reduce 
sunlight penetration of the water column and their consumption of the plants. 

4.8.2. revised Tide Gate Retrofits for Salmonid Passage 

Except for the Burris Creek tidegate retrofit, there has been no revision to the tidegate 
ecosystem restoration feature as detailed in the 1999 Final IFR/EIS (see Figure S4-7). The 
tidegate at the downstream end of the Cowlitz County Consolidated Diking Improvement 
District No. 2, through which Burris Creek waters were formerly exhausted to the Columbia 
River, has been plugged with concrete. The District currently uses their pump station to 
exhaust Burris Creek and internal drainage waters. Implementation of the Burris Creek 
tidegate component of this ecosystem restoration feature would entail construction of a new 
culvert with tidegate through the flood control levee. Burris Creek waters would be directed 
to flow through this new tidegate. Flood flows from Burris Creek that exceed the flood 
storage capacity of the immediately adjacent 97 acre wetland development (a wildlife 
mitigation feature) would be directed through an overflow structure in the wetland perimeter 
levee to the current pumping station. The proposed action would allow for restoration of 
coho and coastal cutthroat trout runs to the stream. 

4.8.3.  Improved Embayment Circulation 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999 and the Reach 4 map at the end of this chapter). 

4.8.4. revised Restore Shallow Water Habitat 

No updating of the existing information in this subsection was necessary for the Final SEIS. 
While restoration of shallow water habitat at Miller-Pillar was evaluated in the Draft SEIS, 
the Corps has revised the proposal for the Miller-Pillar ecosystem restoration feature in 
response to comments and in coordination with state and federal resource agencies (see 
Section 4.8.6.3). 
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4.8.5. revised Summary 

The following updated information has been added for the Final SEIS. As discussed in more 
detail in Chapter 6, compared to the No Action Alternative, the restoration features 
(including the new ecosystem restoration features discussed below in section 4.8.6) provide 
substantial habitat benefits for fish and wildlife resources and have only limited short-term 
environmental impacts. Short-term impacts are associated with implementation of these 
features that will result in disturbance to fish and or wildlife resources in the immediate area 
of the construction action. Disposal operations for Lois Island embayment and Miller-Pillar 
will initially result in the loss of benthic invertebrate populations in the feature construction 
area. Recolonization by benthic invertebrates is anticipated upon completion of the features 
although the species complex may change with the alteration in depth and conversion to a 
tidal marsh habitat. Detrital export from these tidal marshes is expected to improve benthic 
invertebrate productivity in the estuary and thereby improve foraging and rearing conditions 
for juvenile salmonids, sturgeon and other fisheries resources for the long term. Fisheries 
resources will incur short-term impacts from construction of these features that would be 
more than offset by the long-term productivity of the features. 
 
Implementation of these ecosystem restoration features, particularly tidal marsh and riparian 
forest restoration, will provide long-term environmental benefits, as most have no limitation 
to their effectiveness. Tidal marsh primary productivity will continue indefinitely, as it has 
for the natural tidal marshes in the estuary, which can be recognized on the basis of their 
shape and location from the maps of the early explorers to the Columbia River estuary. 
Some restoration features, such as tidegates and Shillapoo Lake, will require periodic O&M 
but those actions are not dissimilar to those ongoing in the many diking districts that have 
existed in the estuary since the early 20th century. Thus, they are perceived as relatively 
stable, long lasting, productive features. 
 
These restoration features also represent important contributions to the recovery of ESA-
listed and proposed salmonid stocks in the Columbia River. Wetland and riparian habitats 
have significantly declined along the lower Columbia River since the 1880s because of 
agricultural and urban/industrial development. While much has been done to improve 
salmon passage at Columbia River dams, relatively little has been done to improve juvenile 
salmonid rearing habitat and therefore, survival on the Columbia River below the dams. The 
restoration of 2,200 acres of tidal marsh habitat with its associated long-term productivity 
represents a substantial effort to recapture the juvenile salmonid rearing capability formerly 
associated with the estuary. 
 
Table S4-8 provides information on type, function, value and area impacted by all of the 
proposed ecosystem restoration features currently included in the project. 
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Figure S4-7. Fish Passage Improvements at Tidegates 
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Table S4-8. Ecosystem Restoration Features 

Feature Area Affected by Restoration Type, Function, and Value 

Lois Island Embayment 
Habitat Restoration 191 acres 

Type: Tidal marsh habitat 
Function: Provide rearing habitat for ocean-type 
salmonids; increase detrital export 
Value: High 

Purple Loosestrife 
Control Program CRM 18-52 

Type: Tidal marsh 
Function: Maintain native Tidal marsh plant community; 
increase detrital export 
Value: High 

Miller-Pillar Habitat 
Restoration 235 acres 

Type: Tidal marsh and flats habitat 
Function: Provide rearing habitat for ocean-type 
salmonids; increase benthic invertebrate productivity 
Value: High 

Phase 1: Tenasillahe 
Island Interim 
Restoration1 
(Tidegate/Inlet 
Improvements) 

92 acres 

Type: Backwater/side channel reconnection to Columbia 
River 
Function: Increase access/egress for ocean-type 
salmonids 
Value: Moderate 

Phase 2: Cottonwood-
Howard Island 
Proposal2 Columbian 
white-tailed Deer 
Introduction 

650 acres (Columbian white-tailed 
deer; 60 acres tidelands) 

Type: Translocation of Columbia white-tailed deer 
Function: Establish secure, viable subpopulation of 
Columbian white-tailed deer 
Value: High 

Phase 3: Tenasillahe 
Island Long-term 
Restoration3 (Dike 
Breach) 

1,778 acres 

Type: Tidal marsh/swamp; shallow water/flats habitat 
Function: Provide rearing habitat for ocean-type 
salmonids; increase detrital export 
Value: High 

Tidegate Retrofits for 
Salmonid Passage 
(1999 Final IFR/EIS) 

38 miles 

Type: Tributary reconnection to Columbia River 
Function: Increase access/egress for ocean-type 
salmonids; improve access for adults to headwaters for 
spawning 
Value: High 

Walker-Lord and 
Hump-Fisher Islands 
Improved Embayment 
Circulation (1999 Final 
IFR/EIS) 

335 acres 

Type: Marsh/swamp; shallow water/flats habitat 
Function: Provide rearing habitat for ocean-type 
salmonids; increase benthic invertebrate productivity 
Value: Moderate 

Bachelor Slough 
Restoration4 

85 ac. (instream restoration); 6 ac. 
(Bachelor Slough riparian 
restoration); 46 ac. (riparian 
restoration using Bachelor Sl. 
sediments - old disposal location 
and 2 add’l upland locations) 

Type: Shallow water/flats habitat; riparian forest 
Function: Provide rearing habitat for ocean-type 
salmonids; increase detrital export 
Value: Moderate (side channel); high (riparian forest) 

Shillapoo Lake 
Restoration5 (1999 
Final IFR/EIS) 

470-839 (acreage restored depends 
on private land acquisition and 
prior restoration by others 

Type: Managed wetlands 
Function: Increase waterfowl, shorebird, wading bird, 
and raptor habitat 
Value: High 

Notes: The Tidegate Retrofits for Salmonid Passage, Walker-Lord and Hump-Fisher Islands Improved 
Embayment Circulation, and Shillapoo Lake Restoration features were proposed in the Final IFR/EIS. The 
remaining restoration features were added during the ESA consultation process. 
1 This restoration is contingent on hydraulic analysis results. 
2 This restoration primarily benefits Columbian white-tailed deer. 
3 This restoration feature is contingent on the delisting of Columbian white-tailed deer. 
4 This restoration feature is contingent on sediment testing and approval by WDNR. 
5 This restoration primarily benefits waterfowl, but would create detrital input to the Columbia River. 
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4.8.6. new Additional Ecosystem Restoration Features 

This new subsection for the Final SEIS addresses the ecosystem restoration features 
developed during the ESA consultation process. It also reflects modifications to the Lois 
Island embayment and Miller-Pillar ecosystem restoration features developed in response to 
comments on the Draft SEIS and in conjunction with state and federal resource agencies. 
 
Pursuant to Section 7(a)(1) of the ESA, the federal agency (Corps), “shall utilize their 
authorities in furtherance of the purposes of this chapter by carrying out programs for the 
conservation of endangered species and threatened species” [16 U.S. Code §1536(a)(1)]. 
These actions are measures that the Corps, with the assistance of the NOAA Fisheries and 
USFWS, has determined to be important to aid in the recovery of listed salmonids and, in 
some cases, address habitats that were the subject of much discussion and analysis during 
the consultation process. Columbian white-tailed deer and bald eagles also would benefit 
from some of the proposed ecosystem restoration features. 
 
The Corps, USFWS, and NOAA Fisheries developed lists of potential ecosystem restoration 
alternatives during the ESA consultation. The USFWS list was based on information 
received from managers of the Julia Butler Hansen and Lewis and Clark National Wildlife 
Refuge, and the Ridgefield National Wildlife Refuge. The information pertained to acreage, 
habitats, and species that would benefit from the potential restoration alternatives. The 
NOAA Fisheries suggested that consideration be given to the list that was developed at the 
2001 Lower Columbia River and Estuary Habitat Conservation and Restoration Workshop. 
All of these potential alternatives were evaluated based on a set of criteria that included 
habitat type, function and value to the species; location; implementability; and land 
acquisition requirements. The agencies agreed that the ecosystem restoration features 
proposed for addition to the project best fit the set of criteria. 
 
The Corps proposes to implement these ecosystem restoration features under Section 7(a)(1) 
of the ESA. They will be cost-shared by the sponsor ports and are considered part of the 
project. The restoration features will create or improve salmonid habitats, specifically tidal 
marsh and shallow water/flats habitats plus certain features provide benefits to bald eagles 
and Columbian white-tailed deer. 
 
In addition to the original ecosystem restoration features in the 1999 Final IFR/EIS 
(Shillapoo Lake, tidegate retrofits and improved embayment circulation), the Corps 
proposes to implement additional restoration features: Lois Island Embayment Habitat 
Restoration, Purple Loosestrife Control Program, Miller-Pillar Habitat Restoration, 
Tenasillahe Island Tidegate/Inlet Improvements (interim action) and Dike Breach (long-term 
action), Cottonwood-Howard Island Columbian White-tailed Deer Reintroduction, and 
Bachelor Slough Restoration. Tenasillahe Island interim and long-term actions, plus 
Cottonwood-Howard Island Columbian White-tailed Deer Reintroduction are discussed as 
phased actions of one overall feature below due to their interrelationship. The interim action 
at Tenasillahe Island is contingent on hydraulic engineering analyses demonstrating its 
feasibility and that no adverse impacts would occur to Columbian white-tailed deer. 
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Implementation of the long-term action at Tenasillahe Island is contingent on delisting of 
Columbian white-tailed deer and the determination that such actions are compatible with the 
purposes and goals of the refuge. The Cottonwood-Howard Restoration also is contingent on 
site acquisition by the sponsor ports. The Bachelor Slough Restoration is contingent on 
securing easements from the WDNR and sediment testing results that are below established 
threshold limits for contaminants. The additional restoration and evaluation actions are 
described in the following subsections. 

4.8.6.1. new Lois Island Embayment Habitat Restoration 

This ecosystem restoration feature is located between Lois and Mott Islands in the Columbia 
River estuary (CRM 19-20; Figures S4-3 and S4-4). Approximately 191 acres of tidal marsh 
habitat will be restored as described in section 4.4.3.10 (Disposal Plan Modifications 
Following Consultation; Figures S4-2 and S4-3). The embayment between Lois and Mott 
Islands was dredged during the World War II era to provide moorage for decommissioned 
naval ships. Prior to construction of the embayment, the area contained intertidal mudflats 
and shallow subtidal flats plus a centralized subtidal channel 12-18 feet in depth running 
from northwest to southeast across much of the area. The average depth of the area was 
minus 5-6 feet with substantial area above zero feet in elevation [Columbia River Estuary 
Data Development Program (CREDDP) 1983: 1935 bathymetric map]. Intertidal habitat 
would have ranged from -2 to 10 feet in this area of the Columbia River. Lois and Mott 
Islands and South Tongue Point were formed from material dredged from this location. 
 
Post-construction of the moorage area, an embayment with rough dimensions of 3,750 feet 
by 4,375 feet was formed, with depths ranging from 12-30 feet and averaging 25-26 feet 
(CREDDP 1983). The eastern portion of the embayment is wider and juts slightly into Lois 
Island. By 1982 (CREDDP 1983: 1982 bathymetric map), depths in the embayment were 
approximately 21 feet on average, ranging from 18-24 feet. Lois and Mott Islands have 
developed narrow, fringing intertidal marsh habitat post-dredging on their interior shorelines 
bordering the embayment. Bathymetry for Lois Island embayment obtained in 2002 
demonstrates that the majority of the 191-acre area proposed for this ecosystem restoration 
feature is 20-22 feet deep. There is also a substantial area along the Lois Island shoreline 
that is 10 feet or less in depth. A small portion of the restoration area near the center of the 
feature is 24-26 feet deep (see Figure S4-3). 
 
The restoration feature includes restoration of the area to tidal marsh habitat elevations using 
dredged material from the Columbia River navigation channel. The target elevation for this 
habitat would be based upon surveyed reference elevations in adjacent tidal marsh habitat to 
maximize the potential success of the development. The original feature proposed for Lois 
Island embayment entailed restoration of shallow subtidal habitat to mimic pre-moorage 
conditions at this location. Comments on the Draft SEIS and subsequent discussion with the 
resource agencies led to the determination that tidal marsh-intertidal flat habitat was 
preferred over shallow subtidal habitat because of the significant historical losses of the 
former habitat and abundance of the latter. Thus, the Corps modified the ecosystem 
restoration feature accordingly. Disposal operations will be comparable although the target 
elevation for the new habitats is at an increased elevation. 
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The tidal marsh habitat proposed for restoration is more productive than the current, 
moderately deep, subtidal habitat. Gross benthic productivity for the fringing intertidal 
mudflat habitat at the embayment was 31-46 grams of carbon per square meter per year 
(CREDDP 1983), which is comparable to other highly productive intertidal mudflat habitat 
in Cathlamet Bay. Tidal marsh plant density at South Tongue Point was slightly above 
average for Cathlamet Bay (CREDDP 1983). 
 
Cates (1983) conducted fish sampling operations in the Tongue Point area in 1979 and again 
in 1981. Five of his seven sampling locations were within the Lois Island embayment. These 
sampling locations were just beyond the intertidal marsh/mudflat interface on the periphery 
of the embayment. Cates (1983) captured 14 species, including four anadromous salmonids 
(chinook salmon, coho salmon, chum salmon, and cutthroat trout) in 1981, the year for 
which he provided the most detailed results. Chinook salmon were the most abundant 
salmonid captured in 1981, 3,411 individuals of the 3,619 salmonids captured (94%). 
Chinook salmon juveniles were present in the area from March to late August, with peak 
abundance in May. Based on their size and period of occurrence, most of the fish captured 
were subyearling fall chinook salmon. 
 
Chum salmon (147 fish), coho salmon (61 fish), and cutthroat trout (2 fish) were of lesser 
abundance based on beach seine results. Cates (1983) indicated that chum salmon were 
thought to be of wild origin as their occurrence preceded hatchery releases. He also captured 
juvenile chinook and coho salmon with coded wire tags at Tongue Point sampling locations. 
These included chinook salmon from the Klaskanie River, which empties into Youngs Bay 
immediately downstream of Astoria, and one coho salmon from the Grays River, 
Washington. These captures were an indication of upstream movement of chinook salmon to 
the Tongue Point area for estuarine rearing and cross-river movement for coho salmon. 
 
Tongue Point waters and the embayment are used to harvest salmon through the Select Area 
Fishery program. Juvenile salmonids are reared currently in net pens located at the old Corps 
dock at South Tongue Point, then released as smolts into the estuarine waters at Tongue 
Point/Lois Island embayment to which they will return as adults. Commercial gill netting 
also occurs for sturgeon in the embayment. Sport fishing in the embayment is limited. Most 
sport fishing boats that launch from the nearby John Day boat ramp fish for sturgeon on the 
channel side of Mott Island and off Tongue Point proper. 
 
Emmett et al. (1986) investigated benthic invertebrates in Cathlamet Bay, including the 
embayment between Lois and Mott Islands. They identified 28 benthic invertebrate species 
or groups (order, family, genus) as occurring within the embayment. Eight species 
[Cumacea, Corophium salmonis, Harpacticoida, Helidae (larvae), Insecta, Diptera (adult), 
Scottolana canadensis, and Chironomid] are preferred prey resources of juvenile salmonids. 
The sampling occurred at depths of 16-20 feet. These species also are expected to be present 
in the intertidal mudflat habitat that would be present after restoration. 
 
The area for the restoration is approximately 191 acres. It runs from approximately the mid-
point of the southern portion of Lois Island on a northwest-bearing line to Mott Island. The 
inner channel from John Day Point along South Tongue Point to Tongue Point and 
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approximately 166 acres of the embayment would not be affected by the restoration. The 
edge of the restoration area is about 3,000 feet off the South Tongue Point shoreline. See 
Subsection 4.4.3.10 for a description of the activities that would occur to create this 
ecosystem restoration feature. The Corps will: 
 
• Fund and implement construction effort, and 
• monitor post-construction benthic productivity and fish species composition and 

density on the restoration site and an adjacent control site. 

4.8.6.2. new Purple Loosestrife Control Program 

This ecosystem restoration feature will implement an integrated pest management approach, 
including bio-control of purple loosestrife in the Columbia River estuary (CRM 18-52). 
Purple loosestrife is an introduced exotic plant that is spreading throughout emergent tidal 
marshes in the Columbia River estuary. Native vegetation such as Lyngby’s sedge, tufted 
hair grass, and softstem bulrush are being displaced. Currently more than 10,000 acres of 
estuarine tidal marsh are infested, although the degree of infestation varies widely among 
locations. Large, dense stands, totaling perhaps 300 acres, are found at Karlson Island (CRM 
26), Miller Sands (CRM 22.5), and North Wallace Island (CRM 50). 
 
Loosestrife densities range from light (a few scattered plants) to moderate in other areas of 
the estuary. Given its history in other regions of North America, it is likely that loosestrife, if 
left unchecked, will dominate the emergent marsh habitat of the estuary to the exclusion of 
native vegetation. This would greatly reduce biological diversity and negatively affect most 
estuarine wildlife, including salmonids and other native fish, waterfowl, water birds, 
shorebirds, neotropical migrant birds, bald eagles, native mammals, and amphibians. 
 
Purple loosestrife occurs in the vegetated, upper intertidal marsh zone. Typically, marsh 
vegetation in this zone is very dense and tall during the summer growing season and 
vegetative covers remains well into the fall. Incised tidal channels bisect the intertidal marsh 
habitat. Juvenile salmonid utilization is primarily associated with these incised tidal 
channels and the vegetative zone on their perimeter during high tides. Juvenile salmonid use 
of the densely vegetated intertidal marsh habitat is considered relatively minimal due to the 
dense vegetation. Presence of juvenile salmonids in intertidal marsh habitat probably 
coincides with the primary out-migration period, principally spring and early summer. 
 
Purple loosestrife control efforts using the herbicide Rodeo , a USEPA-registered herbicide 
approved for over-water application, would be targeted for application from June to 
October. Application would follow label instructions and would occur during low tide 
periods when the plant is exposed. Rodeo  would be wicked onto the plants (dispersal of 
herbicide through direct contact between plant and fabric containing with Rodeo herbicide) 
and spot sprayed when the plants are actively growing. Translocation of the herbicide 
throughout the plant would occur and result in a lethal effect. Although application of 
herbicide during the in-water work period (November 1-February 28) has been suggested, it 
would be ineffective because plants would be dormant and difficult to recognize given the 
loss of above ground vegetative structure. 
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Wicking the herbicide onto the plants results in a target specific application with minimal 
transfer to non-target species and would be used when plants are sparsely distributed and 
occur as individuals or small clusters of individuals. Spot spraying would be used for denser 
populations of plants, as it is more efficient relative to time and coverage. Given the 
considerable acreage involved and the intertidal nature of the marsh habitats, there is only a 
limited timeframe both seasonally and daily for implementation of herbicide and/or 
mechanical treatments. Complete spraying of blocks of intertidal marsh is not proposed. 
Spot spraying and wicking will limit the total amount of herbicide applied as compared to a 
complete (full coverage) spraying operation. 
 
The ongoing effort to establish bio-control in the Columbia River estuary for purple 
loosestrife will be supported and expanded, as warranted, by implementation of this feature. 
Concurrent with the control operation, evaluation actions will be conducted to determine 
geographic spread and plant density of purple loosestrife, and to evaluate efficacy of 
integrated pest management actions. The Corps with assistance from USFWS and sponsor 
ports will provide: 
 
• Project funding for field implementation of survey and control actions, including 

equipment and personnel expenses, for a 5-year period. 
• All necessary coordination with local, state, and federal government agencies to 

accomplish the effort. 
• Annual and final reports describing the nature and extent of the effort and results. 

4.8.6.3. new Miller-Pillar Habitat Restoration 

This ecosystem restoration action is located between Miller Sands and Pillar Rock Islands in 
the Columbia River estuary (CRM 25-26; Figure S4-5). Approximately 235 acres of tidal 
marsh-intertidal flat habitat will be restored as described in section 4.4.3.10 (Disposal Plan 
Modifications Following Consultation). Natural processes are currently eroding material 
south of the navigation channel and redepositing the material in the navigation channel. This 
erosive action has been occurring since 1958 at an average annual rate of approximately 
70,000 cubic yards. The erosion is affecting productive, shallow water and flats habitat (0 to 
5.9 feet CRD) and converting the area to less productive, deep subtidal habitat (a minimum 
depth of 24.9 feet CRD; Hinton et al. 1995). 
 
The original feature proposed for Miller-Pillar entailed restoration of shallow subtidal 
habitat to mimic historic conditions at this location. Subsequent discussion with resource 
agency representatives led to the determination that tidal marsh-intertidal flat habitat was 
preferred over shallow subtidal habitat because of the significant historical losses of the 
former and abundance of the latter habitat. Thus, the Corps has modified the ecosystem 
restoration feature accordingly. Disposal operations will be comparable although the target 
elevation for the new target habitats is at an increased elevation. Pile dikes to retain the 
dredged material will still be required. 
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Restoration of the erosive area to a productive, tidal marsh and intertidal flats habitat can be 
accomplished by placement of dredged material at the location to mimic substrate elevations 
in the adjacent Miller Sands tidal marsh-intertidal flat habitat. Approximately 5.5 mcy of 
material will be placed at this location to attain the habitat objectives. Dredged material used 
would be comparable to in situ materials. Dredged material retention will require the 
construction of pile dikes to reduce water velocities, preclude erosion and thus maintain the 
desired substrate elevations. Snag Island, immediately south of the proposed Miller-Pillar 
location, features pile dikes and associated tidal marsh-intertidal flat habitat. Three pile 
dikes would be constructed during the initial construction phase of the project. 
 
Monitoring of the habitat restoration feature would begin upon completion of the first cell 
between the downstream most pile dikes. The interagency AMT would review monitoring 
results and recommend any necessary modifications to the habitat restoration feature to 
attain the desired results. The attainment of successful results and the completion of the first 
two cells would trigger construction of the last two pile dikes and completion of the 
necessary fill actions for the upstream two cells. 
 
Concerns were previously raised that construction of pile dikes would create perches that aid 
bird predation of juvenile salmonids, particularly by double-crested cormorants. To address 
this concern, the Corps has placed bird excluders on top of numerous Columbia River 
estuary pile dikes. These excluders are placed on top of pilings and spreaders on pile dike 
structures to preclude perching. In 2000 and 2001, Oregon State University researchers 
monitored these devices and their efficacy in precluding cormorants. The monitoring 
indicates that the bird excluders effectively preclude cormorants from perching on pile 
dikes, and also significantly reduces the number of cormorants foraging in the water column 
in the vicinity of the pile dikes. See Subsection 4.4.3.10 for a description of the activities 
that would occur to create this ecosystem restoration site. The Corps with the assistance of 
the sponsor ports will: 
 
• Fund and implement the construction effort. 
• Monitor post-construction benthic productivity and fish species composition and density 

on the restoration site and an adjacent control site. 
• Operate and maintain pile dikes and associated bird excluders for project life. 

4.8.6.4. new Tenasillahe Island Phased Restoration 

Three specific, phased actions are associated with this ecosystem restoration feature; 
Tenasillahe Island interim, reintroduction of Columbian white-tailed deer at Cottonwood-
Howard Island and the long-term restoration action at Tenasillahe Island. The two interim 
and long-term actions, which would occur on Tenasillahe Island, are shown on Figures S4-8 
and S4-9. The interim action would be directed at improving connectivity and water 
exchange between sloughs and backwater channels interior to the flood control levees that 
encompass Tenasillahe Island and the Columbia River. For the long-term action, the levees 
would be breached to restore full tidal circulation to former intertidal marsh/mudflat and 
forested swamp habitats. 
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Figure S4-8. Tenasillahe Island Interim Ecosystem Restoration Feature 
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Figure S4-9. Tenasillahe Island Long-term Ecosystem Restoration Feature 
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Interim improvements to tidegates and provision of controlled inlets to improve water 
movement and accessibility for juvenile salmonids would be implemented only if hydraulic 
engineering analyses determine that any improvement will not compromise habitat integrity 
for Columbian white-tailed deer that inhabit Tenasillahe Island. 
 
For the long-term action, the levees on Tenasillahe Island would be breached to restore full 
tidal circulation to approximately 1,778 acres of former intertidal marsh/mudflat and 
forested swamp habitats. Implementation of this action is contingent on delisting of the 
Columbian white-tailed deer and determination that such actions are compatible with the 
purposes and goals of the refuge, to include restoration of intertidal marsh/mudflat and 
forested swamp habitat for ESA Critical Habitat for salmonids. 
 
Tenasillahe Island is a large natural island in the Columbia River estuary between CRM 35 
and 38 and immediately downstream of Puget Island. Actions to place levees around the 
bulk of the island began around 1910. Currently, about 1,778 acres of Tenasillahe Island are 
protected from inundation by the Columbia River. A flood protection levee encompasses the 
majority of the island except for a parcel at the upstream tip. Tidegates, located at the 
downstream tip of the island, drain interior waters to Clifton Channel. Prior to construction 
of the levees, the island was primarily intertidal in nature, with three major and numerous 
minor natural drainage channels bisecting the island. Intertidal marsh and mudflats, subtidal 
channels, and forested swamp historically would have been the principal fish and wildlife 
habitat on the island. Juvenile salmonids use of this historical habitat was likely extensive 
given the large extent of subtidal channels. The intertidal marsh and mudflat habitat would 
have supported substantial populations of various waterfowl and shorebirds, plus many other 
species, and would have exported considerable detritus to the Columbia River estuary. 
 
Tenasillahe Island is currently a component of the Julia Butler Hansen Columbian White-
tailed Deer National Wildlife Refuge. The island is managed to provide habitat for the deer, 
a federal endangered species. The levees, tidegates, and other associated infrastructure are 
maintained to aid in deer management. Interior lands are primarily maintained as wet 
pastures through mowing and grazing activities to provide adequate quantity and quality of 
forage for the deer. 
 
The USFWS recovery goal for Columbian white-tailed deer is a minimum of 400 deer 
occurring in three secure and viable subpopulations (e.g., 50 deer with 32 breeding adults). 
There are currently four recognized subpopulations of white-tailed deer located at 
Tenasillahe Island, Oregon, private lands around Westport, Oregon, the mainland portion of 
the Julia Butler Hansen Refuge (Washington), and Puget Island, Washington. However, only 
the subpopulations on the Julia Butler Hansen Refuge and Tenasillahe Island are considered 
secure and viable since both are refuge lands owned by the USFWS. Consequently, one 
additional secure and viable population is required to meet the recovery plan goal. Prior to 
implementation of the long-term restoration feature at Tenasillahe Island, two additional 
secure and viable populations of Columbian white-tailed deer would have to be established.  
The reintroduction of Columbian white-tailed deer to Cottonwood-Howard Island, plus 
ongoing USFWS reintroduction efforts at Crims Island and Fisher Island, represent attempts 
to establish additional secure and viable populations of this deer. 
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Phase 1–Tenasillahe Island Interim Restoration Action. This action includes retrofitting 
tidegates and introduction of Columbia River flows to the heads of two sloughs in order to 
reintroduce juvenile salmonids to the interior sloughs and assure their viability. Tidegates 
would be retrofitted with aluminum doors or other suitable structures to allow fish access 
and egress over longer periods of time and tidal flows. Controlled inlet structures could be 
placed at the heads of sloughs to allow for ingress of Columbia River waters, thus drawing 
juvenile salmonids into the slough system. About 92 acres of backwater channel habitat 
would be affected by this interim action to improve tidegates for fish access/egress and to 
install water control structures to improve flow and circulation. 
 
Implementation of this action would occur in the August-September timeframe. Although 
outside the in-water work period for the Columbia River, the proposed timeframe would 
allow construction when levees are dry and firm, thus minimizing sediment runoff. Further, 
interior waters of the Tenasillahe Island sloughs would be too warm for salmonid use at that 
time, thus lessening the potential for impacts to juvenile salmonids that had managed to 
enter the system through the current tidegates. 
 
The north interior slough that separates the main portion of Tenasillahe Island from the 
small island abutting the Multnomah Slough and the Columbia River could be improved by 
placement of a controlled inlet structure at the Columbia River and improvements to the 
tidegates at Multnomah Slough. The headwaters of the main western slough channel, in the 
interior of Tenasillahe Island, are adjacent to Clifton Channel. Historically, there was a 
pump house and tidebox at this location. The tidebox is no longer functional. A controlled 
inlet could be constructed at this location for importation of Columbia River flows and thus, 
juvenile salmonids. Similar to the north slough, improvements to the tidegates would be 
required to ensure flows are exhausted and juvenile salmonids can readily exit the system. 
The Corps with the assistance of the sponsor ports will: 
 
• Conduct hydraulic engineering analyses of inlet and tidegate structures to ensure water 

control structures are of sufficient design and capacity to safeguard Columbian white-
tailed deer habitat interior to the main flood control levees. 

• Fund and implement construction efforts for the interim action. 
• Monitor post-construction benthic productivity and fish species composition and density 

on the restoration site and an adjacent control site. 
• Prepare annual reports of post-construction results to the AMT (includes the Corps, 

NOAA Fisheries, USFWS, and sponsor ports). 
 
Phase 2–Reintroduction of Columbian White-tailed Deer to Cottonwood-Howard Islands. 
This restoration action is intended to provide secure habitat for Columbian white-tailed deer 
(Figure S4-10). Securing habitat at Cottonwood-Howard Islands allows Columbian white-
tailed deer to be moved from elsewhere in their range so that Tenasillahe Island can 
ultimately be restored to tidal marsh habitat with inherent benefits for salmon, waterfowl, 
shorebirds, and many other species. This restoration action, located at CRM 68-71.5, will 
occur on the remainder of the Port-owned lands (outside the disposal site boundaries). 
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Figure S4-10. Phase 2–Reintroduction of Columbian White-tailed Deer to Cottonwood-
Howard Islands 
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There are approximately 650 acres at Cottonwood-Howard Islands outside the disposal site 
boundaries for preservation as Columbian white-tailed deer habitat. Approximately 60 acres 
of tidal lands would also be acquired. Riparian forest currently exists in a relatively large 
block on the Carroll’s Channel side of the island. Buffer zones (300 feet wide per agreement 
with NOAA Fisheries) have been established around the selected disposal sites to allow for 
natural development of riparian forest. Given the large size of these islands, which are 
presently joined as one island, and the presence of large blocks of riparian forest, the re-
introduction of Columbian white-tailed deer is considered viable at this location. Post-
introduction monitoring will be required to determine the success of the re-introduction and 
whether a secure, viable population of Columbian white-tailed deer has been established. 
Those areas designated for dredged material disposal and access of dredging-related 
equipment in the 1999 Final IFR/EIS will be retained for that category of use for the life of 
the project. Only lands exterior to the designated disposal site will be considered for 
restoration purposes. The Corps with the assistance of the sponsor ports will provide: 
 
• Land acquisition. 
• Funding of 50 percent of translocation costs for deer. 
 
The USFWS will provide: 
 
• Funding of 50% of translocation costs for deer. 
• All actions necessary to accomplish translocation of Columbian white-tailed deer to 

Cottonwood-Howard Island, including NEPA/ESA coordination. 
• Habitat operations and maintenance. 
• Monitoring efforts to assess Columbian white-tailed deer translocation, including 

preparing an annual report for the AMT. 
 
Phase 3–Tenasillahe Island Long-term Restoration Action. This action includes restoring 
Tenasillahe Island to its historical habitat mix. It is contingent on obtaining two (for a total 
of three) secure and viable Columbian white-tailed deer habitat sites. Options include 
obtaining lands in the subpopulation areas previously identified and possible acquisition of 
lands and habitat development at Lord-Walker, Fisher-Hump, and/or Cottonwood-Howard 
Islands (Cottonwood-Howard is discussed above). These deer habitat acquisition actions are 
proceeding at various paces and entail a number of governmental resource agencies and non-
governmental organizations acting independently of this project. However, the time frame 
for obtaining two additional secure and viable white-tailed deer habitat sites is unknown. 
 
Obtaining three secure and viable subpopulations of Columbian white-tailed deer, not to 
include Tenasillahe Island, would provide an excellent opportunity to restore 1,778 acres of 
ESA critical habitat for salmonids in the Columbia River estuary. The restoration action 
requires removal of the downstream plugs on the interior drainage channels and 
reconnection via open channels of historical upstream connections. Construction actions 
could be easily implemented in a short timeframe at a minimal cost. The Corps with the 
assistance of the sponsor ports will: 
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• Develop a plan to remove downstream plugs on the interior drainage channels and 
reconnect upstream connections via open channels through the flood control dike when 
Columbian white-tailed deer are delisted. 

• Monitor post-construction benthic productivity and fish species composition and density 
on the restoration site and an adjacent control site. 

• Submit annual reports of post-construction results to the AMT. 

4.8.6.5. new Bachelor Slough Restoration 

Implementation of the Bachelor Slough ecosystem restoration feature is contingent on the 
Corps’ evaluation of sediment chemistry to determine suitability for upland disposal and 
approval by WDNR and/or the USFWS to dispose of dredged material on their property. 
Sediment sampling to determine contaminant levels is planned in federal Fiscal Year 2003. 
Backwater channels are more likely to contain fine-grained sediments (silts) with a high 
organic content and a greater likelihood of contaminants (e.g., PCBs, DDT, DDE) than the 
coarser-grained sands with low organic content found in the main navigation channel. If 
sediment samples fail to meet established thresholds, or an upland dredged material disposal 
site on Bachelor Island is unavailable, this restoration feature would not be implemented. 
 
Two principal actions compose this restoration proposal feature: improving in-stream 
salmonid habitat and restoration of riparian habitat (Figure S4-11). The first action was 
proposed by the USFWS Ridgefield National Wildlife Refuge and includes dredging of 
Bachelor Slough to increase depth and through flow of Columbia River waters in order to 
restore and improve in-stream salmonid habitat. Increased depth and flow should also 
address water temperatures in Bachelor Slough, which currently exceed the temperature 
tolerance of salmonids from mid-summer until fall. The second action includes the 
restoration of riparian forest habitat on about 6 acres of Bachelor Slough shoreline, primarily 
downstream of the bridge crossing; and establishment of up to 46 acres of riparian forest on 
the upland disposal site(s). 
 
The Bachelor Slough restoration feature is located within the boundaries of the Ridgefield 
National Wildlife Refuge near Ridgefield, Washington. Bachelor Slough is a 2.75-mile-long 
side channel of the Columbia River, branching off the mainstem at CRM 91.5. The slough 
empties into Lake River, which opens into the Columbia River at CRM 87.5. Bachelor 
Slough delineates the east boundary of Bachelor Island. The instream action would affect 85 
acres along the length of the slough. An estimated 132,000 cubic yards of material would be 
dredged from the slough. Bathymetric surveys will be implemented to verify dredging 
quantities prior to implementation of this feature. Bachelor Slough submerged lands and the 
upland disposal site adjacent to the Columbia River are the property of WDNR. Discussions 
are under way to secure appropriate use agreements from WDNR for use of their property 
for disposal. Two upland disposal sites on USFWS refuge lands are proposed, one adjacent 
to Bachelor Slough downstream of the confluence with Lake River and one adjacent to the 
dike near Wigeon Lake. 
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Figure S4-11. Bachelor Slough Ecosystem Restoration Feature 
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The slough provides salmonid rearing habitat and possibly minor habitat for adult migration. 
The slough currently is heavily silted, which impedes seasonal water flow, elevates water 
temperatures, reduces vegetation growth, and inhibits fish passage. The restoration action 
will remove silt approximately 300 feet north of the slough mouth (south tip of Bachelor 
Island) to the north end of the slough (where it merges with Lake River). The first 300 feet 
of the slough mouth will not be dredged completely so as to discourage recreational boating. 
Recreational boating, including jet skis, is a recognized source of wildlife disturbance and 
erosion in the slough. 
 
Current conditions (i.e., shallow water and minimal access at the mouth) limit boating 
activities to relatively small watercraft and seasonal use. Removing some silt while retaining 
some of the natural barriers to boat traffic will enhance fish habitat. This restoration feature 
also includes removing invasive tree species and reed canarygrass on about 6 acres along the 
Bachelor Island shoreline of the slough and establishing native willows, ash, and 
cottonwoods on these lands. 
 
Dredging of Bachelor Slough would be implemented from July 1 to September 15 to comply 
with in-water work timeframes. Work is anticipated to be completed by a small pipeline 
dredge with dredged material placed in diked, upland cells with return water discharge via 
weirs to the Columbia River, Lake River, Bachelor Slough and/or interior lands. Potential 
areas for dredged material disposal include an upland portion (about 23 acres) of Bachelor 
Island immediately downstream of the junction of Bachelor Slough and Lake River and 
inland of the flood protection dike. A second location, approximately 6 acres, is an upland 
site adjacent to the dike near Wigeon Lake. The third location is an old dredged material 
disposal location on WDNR land that abuts the Columbia River at about the center of the 
island. This site is approximately 17 acres. The WDNR site would be prepared prior to 
disposal to scarify the Scots broom from the site. Low levees would be constructed from 
sandy dredged material that comprises the substrate of the area. 
 
Natural establishment of riparian forest trees would be relied on for stand development on 
the disposal locations. The presence of bare mineral soil in May through early June during 
seed dispersal by cottonwoods and willows will result in natural establishment of riparian 
forest stands. Dredged material will provide that type of substrate. Minor tillage in spring 
prior to seed dispersal would be sufficient to control weeds or other competitive vegetation 
that may develop between disposal and spring. 
 
The slough will be dredged to a bottom depth of approximately zero feet NGVD, with 
approximate slopes of 7:1 to the adjacent embankments. About 85 acres of Bachelor Slough 
would be dredged. The Ridgefield National Wildlife Refuge has three pump stations along 
Bachelor Slough. Deeper excavations will occur around these intake pumps to improve 
pump efficiency. Each pump intake is screened to prevent entrainment of juvenile 
salmonids. 
 
Restoration of approximately 6 acres of riparian forest along the shoreline of Bachelor 
Slough would be implemented via scarification and sloping of the bank line. The preferred 
timeframe for this work would be early May and would provide for a bare soil environment 
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that coincides with seed dispersal by cottonwoods and willows from mid-May into June. 
Scarification would be used to remove the reed canary grass and false indigo bush 
vegetation, roots and/or rhizomes. Native shrubs (willows and red-osier dogwood) and trees 
that are present would be left in place. The bank line would be sloped, with side slopes as 
gentle as 1 vertical to 6 horizontal. Presently, there is a sharp cut bank 4 to 6 feet in height at 
the water’s edge. Where adequate width is available outward of the levee toe, scarified 
vegetation will be placed in an excavated trench and buried. If inadequate width for burial 
and/or burial would compromise the levee’s integrity, the scarified vegetative material will 
be hauled to an upland location and buried. Excavated soil free of vegetation would be 
graded into the levee or bank slope as appropriate. 
 
This overall effort is a collaborative effort with the USFWS to create this habitat restoration 
feature. Involvement by the Corps and sponsor ports is limited to 5 years. At that point, 
maintenance of the restoration site will be performed by the USFWS. The Corps with the 
assistance of the USFWS and the sponsor ports will: 
 
• Conduct sediment chemistry evaluation. 
• Obtain real estate instruments in order to place materials at an upland location. 
• Conduct dredging of Bachelor Slough. 
• Provide initial tillage of upland dredged material disposal site, if necessary, to provide 

suitable substrate for riparian tree seedling establishment. 
• Restore 52 acres of riparian forest habitat. 
• Perform riparian forest operations and maintenance. 
• Monitor fisheries use of Bachelor Slough for a 3-year period, including providing annual 

and final reports on findings to the Corps, NOAA Fisheries, and WDFW. 
 
The USFWS will perform maintenance dredging, as required, to maintain restoration depths 
in the slough. 

4.8.7. new Cost Effectiveness–Incremental Cost Analysis for the Ecosystem 
Restoration Features 

This new subsection for the Final SEIS addresses a cost effectiveness and incremental cost 
analysis conducted for the ecosystem restoration features. This incremental analysis does not 
include Lois Island or the Miller-Pillar ecosystem restoration feature because they both use 
dredged material beneficially. The non-monetary benefits of the ecosystem restoration 
alternatives are measured in average annual environmental outputs. In this case, the average 
annual environmental outputs are measured as weighted acres. It should be noted that the 
average annual outputs listed represent the net increase in output above and beyond the 
without-project condition. 
 
The value of each ecosystem restoration feature was evaluated during the ESA consultation 
phase. During the consultations, the Biological Review Team decided on the high, medium, 
and low weighting process. The assignment of high, medium or low values for each feature 
was predicated upon the habitat type being restored and the functional value of that habitat 
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type to fish and wildlife species, particularly listed salmonid stocks. The valuation was used 
to weight the habitat acreage encompassed by each feature; thus a high value provides a 
weight of three times the habitat acreage; medium weight is a factor of two times and low 
has a factor of one. 
 
Ecosystem restoration at Tenasillahe Island has three phases. The Tenasillahe Island interim 
ecosystem restoration feature (Phase 1) was assigned a moderate value. While the feature 
does provide for juvenile salmonid access to rearing and refugia habitat, that access is not 
unimpeded nor is the associated habitat returned to its natural state (tidal marsh), thus 
allowing juvenile salmonids an increased area for rearing and foraging activities. 
 
Establishment of a secure and viable population of Columbian white-tailed deer on 
Cottonwood-Howard Island (Tenasillahe Island Phase 2) was assigned a high weighting 
factor. Reintroduction of deer to their native habitat, present on these islands, will aid their 
de-listing as a federal endangered species. Further, their de-listing leads to implementation 
of the long-term feature at Tenasillahe Island (Phase 3) that has substantial benefit for listed 
salmonids, bald eagles, waterfowl, shorebirds and other species. 
 
The Tenasillahe Island long-term ecosystem restoration feature (Phase 3) was given a high 
weighting factor due to the importance of the habitat to be restored. This feature would 
produce tidal marsh habitat that is an important contributor to the primary production, via 
detrital export, of the estuarine ecosystem. Benthic invertebrates, which forage on this 
detrital export, are an important prey resource for juvenile salmonids, including those of the 
13 ESA listed ESUs that migrate through and/or rear in the estuary. Tidal marsh habitat also 
provides refugia during high tide to juvenile salmonids. 
 
The purple loosestrife control effort was also ranked high in value in the BA. This exotic 
plant species has attained dominance in some tidal marsh locations in the lower Columbia 
River (e.g., Wallace Island and Pillar Rock Island). The species is now dispersed throughout 
the tidal marshes of the lower river and may become the dominant tidal marsh plant species 
in the next few decades. Purple loosestrife dominance of the tidal marsh plant community 
substantially decreases plant species diversity and utilization by wildlife resources, thus 
compromising their presence and abundance in the area. If not compatible with detritivores 
(benthic invertebrates), then forage resources for juvenile salmonids would be compromised 
resulting in decreased survival and/or fitness. 
 
Tidegate retrofits for salmonid passage were assigned a high value because they would 
allow easier access/egress by juvenile and adult salmonids. Adult salmonid passage allows 
fish to access spawning habitat, in some cases restoring runs and in others improving runs. 
 
The Walker-Lord and Hump-Fisher Islands embayment circulation improvements were 
assigned a moderate value. The action is intended to improve flow, circulation and water 
temperature conditions in these embayments formed via dredged material deposition. These 
water quality improvements would improve conditions for benthic invertebrates and juvenile 
salmonids, thus improving juvenile salmonid production, fitness and survival. 
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The Bachelor Slough ecosystem restoration feature was assigned a moderate value for the 
channel portion of the feature. While improving habitat conditions through modest water 
quality improvements, it did not result in the addition of habitat. The riparian forest 
component of this feature was assigned a high weighting factor because there would be an 
increase in this habitat component; it benefited multiple species, in addition to listed species; 
and it provide detrital and ultimately large woody debris input to the ecosystem. 
 
Shillapoo Lake also was assigned a high value because the managed wetland habitat 
provides habitat improvements in quality and quantity of wetlands. The action also would 
benefit a diverse array of species. 
 
The costs of implementation include all costs associated with the potential projects, such as 
development costs, real estate costs, monitoring costs, and operation and maintenance costs. 
In order to compare costs with average annual environmental outputs, it is necessary to 
convert implementation costs to average annual costs. All costs were amortized at the Fiscal 
Year 2003 federal discount rate of 5.875% over the 50-year project life, to develop 
equivalent average annual costs. 
 
For determining the economic cost of the potential projects and various components, a 
calculation is made to determine the cost of interest during construction. This interest is 
added to the other costs of the project, and included as part of the average annual cost. 
Interest during construction is included as an economic cost, but it is not included as a 
financial cost. It is calculated using the Fiscal Year 2003 discount rate of 5.875% for costs 
incurred during construction of the project. The project costs are expressed in terms of 
average annual dollars per average annual environmental output. 
 
In conjunction with the environmental analysis of potential projects, cost effectiveness and 
incremental cost analyses are required. The following explanations clarify the difference 
between cost effectiveness and incremental cost analyses, and the purpose for each analysis. 
 
• Cost effectiveness analysis is conducted to ensure that the least cost solution is identified 

for various levels of environmental output. Its purpose is to eliminate inefficient 
alternatives, based on comparing environmental outputs with the average cost of an 
alternative. 

 
• Incremental cost analysis is conducted to show changes in costs for increasing levels of 

environmental outputs. It provides data for decision-makers to address the question, Is 
the next level worth it? It measures the incremental or additional cost of the next 
additional level of environmental output. 

 
Table S4-9 summarizes the net gains in average annual environmental outputs, the average 
annual costs, and the average annual cost per environmental output for each of the sites. As 
the table shows, the average annual cost per environmental output is directly associated with 
the number of environmental outputs gained by development of each alternative. Note that 
the average annual environmental outputs represent the gain over the no action condition. 
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Table S4-9. Average Annual Environmental Outputs, Average Annual Costs, and Average 
Annual Cost per Environmental Output 

Sites Average 
Annual Output 

Average 
Annual Cost 

Average Annual 
Cost per Output 

No Action* 0 $0 $0 
Walker-Lord & Hump-Fisher 670 $10,466 $16 
Tidegate Retrofits 276 $33,616 $122 
Bachelor Slough 262 $188,517 $720 
Purple Loosestrife 22,440 $154,707 $7 
Shillapoo Lake 1,410 $326,850 $232 
Tenasillahe Island 6,254 $342,339 $55 

 
*The no action condition represents the base conditions at each of the sites considered for ecosystem 
restoration. The without project condition serves as the basis for comparison for alternative with-project 
conditions. 
 
Table S4-10 displays the cost-effective, least-cost alternatives listed in ascending order of 
average annual environmental outputs. Alternatives that had a higher cost for a given level 
of environmental outputs were not cost-effective, and were dropped from further 
consideration. Table S4-10 also displays the supply schedule of the average annual cost for 
each level of output, which serves as the basis from which to derive the incremental cost 
analysis. 
 
Table S4-10. Cost-effective, Least-cost Combinations - Average Annual Environmental 
Outputs and Average Annual Cost 

Alternative Average 
Annual Output 

Average 
Annual Cost 

No Action 0 0 
Walker-Lord/Hump-Fisher 670 $10,466 
Walker/Hump, Tidegates 946 $ 44,082 
Purple Loosestrife 22,440 $154,707 
Walker/Hump, Purple Loosestrife 23,110 $165,173 
Walker/Hump, Purple Loosestrife, Tidegates 23,386 $198,789 
Walker/Hump, Purple Loosestrife, Bachelor Slough, Tidegates 23,648 $387,306 
Purple Loosestrife, Shillapoo Lake 23,850 $481,557 
Walker/Hump, Purple Loosestrife, Shillapoo Lake 24,520 $492,023 
Tenasillahe, Purple Loosestrife 28,694 $497,046 
Tenasillahe, Purple Loosestrife, Walker/Hump 29,364 $507,512 
Tenasillahe, Purple Loosestrife, Walker/Hump, Tidegates 29,640 $541,128 
Tenasillahe, Purple Loosestrife, Walker/Hump, Bachelor Slough, 
Tidegates 29,902 $729,645 

Tenasillahe, Purple Loosestrife, Shillapoo Lake 30,104 $823,896 
Tenasillahe, Walker/Hump, Purple Loosestrife, Shillapoo Lake 30,774 $834,362 
Tenasillahe, Purple Loosestrife, Walker/Hump, Tidegates, 
Shillapoo Lake 31,050 $867,978 

Tenasillahe, Purple Loosestrife, Walker/Hump, Bachelor Slough 
Shillapoo Lake, Tidegates 31,312 $1,056,495 
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Table S4-11 shows the final incremental cost analysis. Incremental cost analysis is required 
to address whether the incremental or additional cost of the next level of output is cost 
effective. In environmental studies, the comparison is between dollar incremental costs and 
non-dollar incremental units of output. 
 
In order to facilitate the required calculations, the Institute of Water Resources “Cost 
Effectiveness and Incremental Cost Analysis” (Eco-Easy) software program was used to do 
the calculations necessary to eliminate the irregular, non-continuously increasing cost 
changes that occur in the incremental average annual cost per output calculations. To get to 
the final incremental cost table, it was necessary to do a series of calculations to determine 
the lowest average cost for additional output from amongst the remaining levels of output. 
Each of the recalculations begins with the previous step’s lowest average cost level of output 
set as the new “zero level.” The calculation in this step uses the additional cost and 
additional outputs above those of the previously identified level of output with the lowest 
average cost (for further details on this process, refer to Cost Effectiveness Analysis for 
Environmental Planning: Nine Easy Steps, Institute of Water Resources Report 94-PS-2, 
October 1994). 
 
Table S4-11 summarizes the results of the final incremental cost analysis. The column on 
the right summarizes the incremental average annual cost per output. 
 
 
Table S4-11. Summary of Final Incremental Cost Analysis 

Alternative 

Total 
Average 
Annual 

Cost 

Total 
Average 
Annual 
Output 

Added 
Average 
Annual 
Output 

Added 
Average 
Annual 

Cost 

Incremental 
Average Annual 

Cost/Output 

Without Project $0 0 0 $0 $0 
Purple Loosestrife $154,707 22,440 22,440 $154,707 $7 
Purple Loosestrife,  
Walker-Lord/ Hump-Fisher  $165,173 23,110 670 $10,466 $16 

Purple Loosestrife,  
Walker-Lord/ Hump-Fisher, 
Tenasillahe 

$507,512 29,364 6,254 $342,339 $55 

Purple Loosestrife,  
Walker-Lord/Hump-Fisher, 
Tenasillahe, Tidegates 

$541,128 29,640 276 $33,616 $122 

Purple Loosestrife,  
Walker-Lord/ Hump-Fisher, 
Tenasillahe, Tidegates, 
Shillapoo 

$867,978 31,050 1,410 $326,850 $232 

Purple Loosestrife,  
Walker-Lord/Hump-Fisher, 
Tenasillahe, Tidegates, 
Shillapoo, Bachelor Slough 

$1,056,495 31,312 262 $188,517 $720 
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Based on the results of the cost effectiveness and incremental cost analyses, of the 
combinations evaluated above, the alternative including Tenasillahe, Walker-Lord/Hump-
Fisher, Tidegates, Shillapoo Lake, and Purple Loosestrife (all sites except Bachelor Slough) 
are the best economic investment for the National Ecosystem Restoration plan. 
 
The original project authorization included three ecosystem restoration features (Shillapoo, 
Lord-Walker/Hump-Fisher embayment, and tidegate retrofits). As a result of the 
consultation with NOAA Fisheries and USFWS under Section 7 of the ESA, and in 
consideration of the mandate by Congress under Section 7(a)(1) of the ESA to exercise 
agency authorities to carry out programs for the conservation of listed species, three 
additional ecosystem restoration features (Bachelor Slough, Tenasillahe Island Phased and 
Purple Loosestrife) were added to the project to provide increased benefit to listed species in 
the project area. Therefore, all of the ecosystem restoration features are considered part of 
the proposed alternative, including the two that use dredged material beneficially (Lois 
Island embayment and Miller-Pillar ecosystem restoration features). 

4.9. new Ecosystem Evaluation Actions 

This new section for the Final SEIS addresses the ecosystem evaluation actions developed 
during the ESA consultation process. Ecosystem evaluation actions are measures taken by 
the Corps as part of the project to assist the efforts of the Corps, NOAA Fisheries, USFWS, 
and others in the broader issues of understanding the lower Columbia River ecosystem. The 
evaluation actions address indicators of the salmonid conceptual model (see Chapter 6) and 
will advance the knowledge base for the conservation and recovery of salmonid species. The 
NOAA Fisheries strongly supports implementation of these ecosystem evaluation activities. 
 
Effects to ESA-listed salmonids are expected to occur from implementation of some of the 
ecosystem evaluation activities. Therefore, these activities may require the issuance of 
permits authorizing direct take of ESA-listed salmonids by NOAA Fisheries under Section 
4(d) or 10(a)(1)(A) of the ESA. Otherwise, the ecosystem evaluation activities are not 
anticipated to have any adverse effect on listed species or any significant adverse effect on 
the physical environment. 
 
Why Evaluation Actions are Needed 
 
Six ecosystem evaluation actions were identified as a result of the ESA consultation and the 
risk and uncertainty associated with the proposed project. Evaluation actions will provide 
background information on habitat parameters, including bathymetric information, for listed 
ESUs; specifically tidal marsh, shallow water and flats, and water column habitat. The SEI 
expert panel recommended that the Corps, NOAA Fisheries and the USFWS include 
specific actions to address contaminant issues potentially related to the channel 
improvement project even though no direct link between contaminants in listed ESUs and 
the material to be dredged were ascertained. As a result, the three federal agencies 
developed two specific evaluation actions to assess sublethal effects of contaminants on fish 
growth, disease and resistance, and juvenile salmonids and their prey. These contaminant 
data would be used to modify future project-related dredging or disposal actions. Even 
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though there did not seem to be a link between contaminants and fish at this time, the risk of 
advancing with project implementation in the absence of better data was considered too 
high. Data collected on an annual basis will be reviewed annually by the three federal 
agencies to determine whether any project actions should be altered to preclude detrimental 
effects to listed ESUs. The duration of these evaluation actions is variable and specific 
evaluation actions can be discontinued when warranted by analyses of data collected as 
decided by the AMT. 
 
Evaluation Action 1 pertains to obtaining additional information on salmonid habitat and 
distribution in the estuary. This action would entail 1 or 2 additional transects in different 
habitats similar to those for NOAA Fisheries studies underway for the Anadromous Fish 
Evaluation Program. One of these transects would be in Cathlamet Bay. The numerical 
modeling completed for this project has identified Cathlamet Bay as an important area to 
evaluate pre- and post-project construction regarding juvenile salmonid use and habitat. 
 
It is anticipated that this data would be obtained prior to construction and for three years 
after project completion. The estimated cost for this action is $2.8 million. The data would 
aid decisions regarding project modification should adverse impacts to the listed ESUs be 
determined. Additionally, the data could be used to modify/improve the proposed ecosystem 
restoration features and an enhancement of the environmental benefits associated with these 
features. 
 
Evaluation Action 2 pertains to ascertaining coastal cutthroat trout use of tidal marsh habitat 
in the Columbia River estuary. Juveniles of this species rear in the estuary for an extended 
period of time as compared to other anadromous fish species. One year of data for this 
evaluation action has already been collected. One more year of pre-construction and two 
years of construction period data are to be collected. The estimated cost for this action is 
$1.1 million. These data would aid decisions regarding project modification should adverse 
impacts to the listed ESUs be determined. Additionally, these data could be used to 
modify/improve the proposed ecosystem restoration features and an enhancement of the 
environmental benefits associated with these features. 
 
Evaluation Action 3 pertains to a bank-to-bank hydrographic survey of the estuary. This 
survey would provide valuable information on bathymetry and shallow water-flat habitat in 
the estuary. These data have not been collected since the mid-1980s and will aid 
development, construction and/or modification of the proposed ecosystem restoration 
features. The estimated cost for this action is $0.25 million. 
 
Evaluation Actions 4 and 5 address contaminant issues in juvenile salmonids and their prey 
species plus sub-lethal impacts of contaminants on juvenile salmonids. These actions 
address the risks identified above regarding contaminants and the project. One year of pre-
construction data has been collected (2002). Further data will be collected during 
construction and for three years post-construction. The estimate cost for these actions are 
$0.18 million and $0.16 million, respectively. 
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Evaluation Action 6, a term and condition of the NOAA Fisheries and USFSW Biological 
Opinions, requires convening of an “Estuary Turbidity Maximum Workshop.” The purpose 
of the workshop is to better understand and propose meaningful management actions to 
conserve the ETM. The action is anticipated to cost $0.04 million. 
 
Although some of these evaluation actions are costly and exceed the Corps policy threshold 
on monitoring costs for the project, they are consistent with a number of the Corps’ 
Environmental Operating Principles. These evaluation actions proactively consider the 
environmental consequences of the channel improvement project and represent an 
appropriate response to the circumstances at hand. They represent an attempt to seek a 
balance and synergy between the proposed improvement project and the Columbia River 
estuary through designing economic and environmental solutions that support and reinforce 
one another. It represents an integrated effort by the Corps Portland District, the sponsor 
ports, NOAA Fisheries and the USFWS to build and share an integrated scientific, economic 
and social knowledge base that supports a greater understanding of the environment, 
particularly as it relates to juvenile salmonids of listed ESUs, and the channel improvement 
project. This effort reflects a unity of purpose amongst the principal parties. These 
evaluation actions represent a continuing effort by these parties to develop the scientific, 
economic and sociological measures to judge the effects of this project on the environment 
and to seek better ways of achieving environmentally sustainable solutions. 
 
The region and the Corps have demonstrated their commitment to the recovery of these 
ESUs by investing over $1.5 billion on improvements to fish passage at the hydroelectric 
facilities on the Columbia/Snake System. The national importance in these ESUs warrants 
and justifies the evaluation actions being applied in this project to further safeguard the 
federal investment made to date. Emphasis on recovery of these ESUs is now shifting to the 
lower Columbia River (below Bonneville Dam to the mouth). 
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*5.  AFFECTED ENVIRONMENT 

To assist the reader, updated information for the Final SEIS regarding Chapter 5 is presented in the 
applicable sections of Chapter 6, Environmental Consequences. Also, updated information on pile 
dikes is located in Subsection 4.8.6.3. 

5.1. revised Physical Resources 

See Section 6.2 of the Final SEIS. 

5.2. revised Biological Resources 

See Section 6.6 (and Subsection 4.8.6.3 for pile dikes) of the Final SEIS. 

5.3. revised Threatened and Endangered Species 

See Section 6.7 of the Final SEIS. 

5.3.1. revised Aquatic Species 

See Subsection 6.6.1.1 of the Final SEIS. 

5.3.2. revised Wildlife Species 

See Subsection 6.7.2 of the Final SEIS. 

 5.4.  Socio-Economic Resources 

See Section 6.8 of the Final SEIS. 

5.4.1.  Port-Related Economy 

No updating of this subsection was necessary for the Final SEIS. 

5.4.2. revised Land Use 

See Section 6.8.2 of the Final SEIS. 

5.4.3.  Aesthetics 

No updating of subsection was necessary for the Final SEIS. 

5.4.4.  Recreation 

No updating of this subsection was necessary for the Final SEIS. 

5.4.5.  Cultural Resources 

No updating of this subsection was necessary for the Final SEIS. 
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*6.  ENVIRONMENTAL CONSEQUENCES 

6.1.  Introduction 

Subsection 6.1.1 has been added to this section for the Final SEIS to provide updated 
information since completion of the Final IFR/EIS (August 1999). 

6.1.1. new Introduction for the Final SEIS 

This subsection provides new information and analyses regarding environmental conditions 
and consequences. This information results from a number of sources and activities since 
issuance of the 1999 Final IFR/EIS, including the ESA consultation, additional evaluation or 
analyses regarding sturgeon, smelt, crab, fish stranding, and coastal erosion to respond to 
state agency comments on the project, and new hydrographic survey data. This section also 
provides information about project modifications (e.g., revised disposal plans), and new 
ecosystem restoration features added to benefit the recovery of listed salmonids and other 
fish and wildlife resources. As discussed in Subsection 4.4.3, the preferred alternative 
modifies the disposal plan by using existing upland disposal sites, Lois Island embayment 
and Miller-Pillar ecosystem restoration features, and flowlane disposal sites, rather than 
ocean disposal for construction and the first 20 years of maintenance for CRM 3-29. The 
Corps has considered the effects of this modification in the following sections. 

6.1.1.1. new Ecosystem Model 

A conceptual model was developed for the lower Columbia River ecosystem relationships 
that are significant for juvenile salmonids. The model was used during the ESA consultation 
process to evaluate the potential effects of the channel improvement project. The model 
provides an integrated diagram of the major ecosystem links that affect ecosystem structure 
and function as related to juvenile salmonid production and ocean entry. The model: (1) 
provides an ecosystem-level scientific framework for evaluating the project; (2) identifies 
links among physical, chemical and biological indicators; (3) aids in identifying ecosystem-
based processes that link salmon and potential effects of the project; and (4) provides a 
systematic methodology to evaluate monitoring and adaptive management opportunities. 
 
The model presents a scientifically based diagram that illustrates major connections among 
processes, indicators, and pathways within the system. Because of the complexity of the 
ecosystem, these connections are illustrated in a series of figures representing a set of linked 
submodels based on the functional pathways of the system. These pathways include 
processes within the river system (e.g., habitat formation, tides, bedload transport, accretion-
erosion); specific components, or indicators, within the system (e.g., habitat types, food 
types, physical properties); and the pathways through which these processes and indicators 
combine to affect the ecosystem (e.g., primary productivity, food web). The basic habitat-
forming processes, physical forces of the ocean and river, create the conditions that define 
habitats. The habitat types, in turn, provide an opportunity for the primary plant production 
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that gives rise to complicated food webs. All of these pathways combine to influence the 
growth and survival and, ultimately, the production and ocean entry of juvenile salmonids 
moving through the lower Columbia River. These processes and pathways are developed in 
the model and outlined in Table S6-1 and shown in Figure S6-1. Table S6-1 also describes 
the indicators for the functioning of the system. 
 
Table S6-1. Conceptual Model Pathways and Indicators for Juvenile Salmonid Production 
in the Lower Columbia River 

Model 
Pathways 

Pathway 
Description 

Model Components 
(Indicators) Indicator Description 

Suspended Sediment Sand, silt, and clay transported in the water 
column 

Bedload Sand grains rolling along the surface of the 
riverbed 

Woody Debris Downed trees, logs, root wads, limbs  

Turbidity Quality of opacity in water, influenced by 
suspended solids and phytoplankton 

Salinity Saltwater introduced into freshwater areas 
through tidal ocean process 

Accretion/Erosion Deposited/carved sediments 

Habitat-
Forming 
Processes 

Physical processes that 
define the living 
conditions and provide 
the requirements fish 
naturally need within 
the river system are 
included in this 
pathway. 

Bathymetry Topographic configuration of the riverbed 

Tidal Marsh and 
Swamp 

Areas between mean lower low water 
(MLLW) and mean higher high water 
(MHHW) dominated by emergent 
vegetation (marsh) and low shrubs 
(swamp) in estuarine and riverine areas 

Shallow Water and 
Flats 

Areas between 6-foot bathymetric line 
(depth) and MLLW 

Habitat 
Types 

This pathway describes 
definable areas that 
provide the living 
requirements for fish in 
the Lower Columbia 
River. 

Water Column Areas in the river where depth is greater 
than 6 feet 

Light Sunlight necessary for plant growth 

Nutrients Inorganic source materials necessary for 
plant growth 

Imported 
Phytoplankton 
Production 

Material from single-celled plants 
produced upstream above the dams and 
carried into lower reaches of the river 

Resident 
Phytoplankton 
Production 

Material from single-celled plants 
produced in the lower reaches of the river 

Benthic Algae 
Production 

Material from simple plant species that 
inhabit the river bottom 

Habitat 
Primary 
Productivity 

This pathway describes 
the biological mass of 
plant materials that 
provides the 
fundamental nutritional 
base for animals in the 
river system. 

Tidal Marsh and 
Swamp Production 

Material from complex wetland plants 
(hydrophytes) present in tidal marshes and 
swamps  

Deposit Feeders 
Benthic organisms such as annelid worms 
that feed on sediments, specifically organic 
material and detritus 

Food Web 
This pathway shows 
the aquatic organisms 
and related links in a 
food web that supports 
growth and survival of 
salmonids. 

Mobile 
Macroinvertebrates 

Large epibenthic organisms such as sand 
shrimp, crayfish, and crabs that reside/feed 
on sediments at the bottom of the river 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 6-3

Model 
Pathways 

Pathway 
Description 

Model Components 
(Indicators) Indicator Description 

Insects 
Organisms such as aphids and flies that 
feed on vegetation in freshwater wetlands, 
tidal marshes, and swamps 

Suspension/Deposit 
Feeders 

Benthic and epibenthic organisms such as 
bivalves and some amphipods that feed on 
or at the interface between sediment and 
the water column 

Suspension Feeders Organisms that feed from the water 
column itself, including zooplankton 

Tidal Marsh 
Macrodetritus 

Dead and decaying remains of tidal marsh 
and tidal swamp areas that are an 
important food source for benthic 
communities 

Resident 
Microdetritus 

Dead and decaying remains of resident 
phytoplankton and benthic algae, an 
important food source for zooplankton 

  

Imported 
Microdetritus 

Dead remains of phytoplankton from 
upstream that serve as a food source for 
suspension and deposit feeders 

Habitat Complexity, 
Connectivity, and 
Conveyance 

Configuration of habitat mosaics that allow 
for movement of salmonids between those 
habitats 

Velocity Field Areas of similar flow velocity within the 
river 

Bathymetry and 
Turbidity 

River bottom and water clarity conditions 
that influence the ability of salmonids to 
locate their prey 

Feeding Habitat 
Opportunity 

Physical characteristics that affect access 
to locations that are important for fish 
feeding  

Refugia Shallow water and other low energy 
habitat areas used for resting and cover 

Growth 

This pathway 
highlights the factors 
involved in producing 
both the amount of 
food and access by fish 
to productive feeding 
areas. 

Habitat-Specific 
Food Availability 

Ability of complex habitats to provide 
feeding opportunities when fish are present

Contaminants 
Compounds that are environ-mentally 
persistent and bioaccumulative in fish and 
invertebrates 

Disease Pathogens (viruses, bacteria, and parasites) 
that pose survival risks for salmon 

Suspended Solids Sand, silt, clay, and organics transported 
within the water column 

Stranding Trapping of young salmonids in areas with 
no connectivity to water column habitat 

Temperature and 
Salinity Extremes 

Temperature or salinity conditions that are 
problematic to salmonid survival 

Turbidity Water clarity as it pertains to potential for 
juvenile salmonids to be seen by predators  

Predation Potential for piscivorous mammals, birds, 
and fish to prey on salmonids 

Survival 

This pathway is a 
summary of key factors 
controlling or affecting 
growth and migration. 

Entrainment Trapping of fish or invertebrates into 
hopper or pipeline dredges 
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Figure S6-1. Conceptual Model for Juvenile Salmonids in the Lower Columbia River 

 
 
 
Much of the conceptual model also is relevant for understanding potential impacts to non-
listed species and their habitat. For example, the links between the physical/chemical 
indicators and many biological indicators provide information regarding basic ecosystem 
functions that are relevant to listed and non-listed species alike. As Table S6-1 indicates, the 
model provides basic information regarding: 
 
• Habitat-forming Processes (suspended sediment, bedload, woody debris, turbidity, 

salinity, accretion/erosion, bathymetry). 
• Habitat Types (tidal marsh and swamp, shallow water and flats, water column). 
• Habitat Primary Productivity (light, nutrients, imported and resident phytoplankton 

production, benthic algae production, tidal marsh and swamp production). 
• Food Web (deposit feeders, mobile macroinvertebrates, insects, suspension/deposit 

feeders, tidal marsh macrodetritus, resident microdetritus). 
 
For example, if someone was interested in understanding the project’s effects on tidal marsh 
and swamp, they could use the portion of the model that addresses habitat types. Similarly, a 
question regarding deposit feeders, mobile macroinvertebrates or insects could be answered 
by reviewing the model’s discussion of those indicators. Because the model was developed 
to review impacts to salmon, there may be some components of the ecosystem that the 
model does not address; however, the model provides the best available information 
regarding the lower Columbia River ecosystem. 
 
The new information provided in this chapter of the Final SEIS reflects application of the 
conceptual model to the project and its anticipated effects on the physical and biological 
environment. Also included is new information on the anticipated effects of new aspects of 
the project (e.g., new ecosystem restoration projects), and on the effects of the overall 
project on other environmental resources (e.g., crab, smelt, sturgeon and other fisheries). 
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6.1.1.2. new Other Sources of New Information Since the Final IFR/EIS 

Exhibits J through K-9 were developed to respond to comments received from the resource 
agencies in Washington and Oregon in 2000. The general methodology and approach was 
developed with valuable input from these agencies. Coordination continued after issuance of 
the Draft SEIS, and the Final SEIS addresses additional agency comments. Table S6-2 lists 
each evaluation report by subject and gives a short description of its content. Specific 
findings of the reports are discussed in the relevant sections in the remainder of this chapter. 
 
Table S6-2. List of Evaluation Reports 

Subject Description 

Sturgeon 
(Exhibit K-1) 

The Corps funded an ODFW/WDFW study to determine sturgeon abundance and 
distribution in deeper areas of the channel, and their behavior/feeding habits in these 
areas by using acoustic telemetry (Romano and Rien 2001; Marine Taxonomic 
Services 2002). The Corps funded USGS to do acoustic tagging to determine sturgeon 
behavior in deep-water areas, and during dredging/disposal. The report included is the 
progress report for 2002 work. The final report will be available after 2003 work. 

Smelt 
(Exhibit K-2) 

The Corps funded a ODFW and WDFW study to determine: 
• Presence or absence of smelt spawning areas in the navigation channel to assess 

the importance of channel spawning areas to the overall production of smelt. 
• Distribution and abundance of larval migrants within & adjacent to the navigation 

channel to assess entrainment potential during dredging. 
• If measures were necessary to minimize the potential effects of dredging to the 

overall smelt population (Howell et al. 2001; Ward and Rien, 2001). 
Fish Stranding 
(Exhibit K-3) 

The Corps contracted with S.P. Cramer & Associates, Inc. for a pilot study on juvenile 
salmon stranding at three locations in the lower Columbia River. 

Dungeness Crab 
(Exhibit K-4) 

The Corps funded Pacific Northwest National Laboratory to conduct additional studies 
about impacts of dredging to crabs. New information from this work includes: 
• Statistical analysis to develop a rigorous sampling design for determining 

entrainment rates in the Columbia River. 
• Measurement of crab entrainment during dredging. 
• Conduct an assessment of entrainment impacts to crab population levels and the 

crab fishery (Pearson et al. 2003). 
• Develop a crab distribution/salinity model to use in avoiding and minimizing the 

effects of dredging through scheduling (Pearson et al. 2003). 

Sediment Transport 
(Exhibit J) 

The Corps developed a comprehensive evaluation report, Channel Deepening 
Sediment Impacts Analysis (Exhibit J), to address concerns expressed by Oregon and 
Washington agencies on physical processes in the lower Columbia River. Three 
distinct areas were analyzed: the river to the estuary, the estuary to the river’s mouth, 
and the littoral zone off the coasts of Oregon and Washington. 

State Royalties 
(Exhibit K-6) 

A notification process for sand placement to both the WDNR and Oregon Division of 
State Lands is described. 

Wetlands/Mitigation Habitat Evaluation Procedures (HEP). 
Floodplains 
(Exhibit K-7) 

Detailed floodplain information is provided for all of the least cost and proposed 
disposal sites. 

Washington Critical 
Area Ordinances 
(Exhibit K-8) 

Compliance with the Critical Areas Ordinance of the local jurisdictions in which 
activities take place (RCW 36.70B) and details for local jurisdictions within 
Washington for wetland impacts and mitigation. 

Washington Shoreline 
Master Plan 
(Exhibit K-9) 

Compliance with the Shoreline Master Plan Program of the local jurisdictions in which 
activities take place 
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6.2. revised Physical Impacts 

This subsection is being updated for the Final SEIS and addresses new information on 
project effects from the analysis conducted during the ESA consultation, updated 
hydrographic survey data, disposal plan modifications resulting from the ESA consultation 
process, and ecosystem restoration modifications and additions. This section also includes 
updated and new information pertinent to Chapter 5, Affected Environment. 

6.2.1.  No Action Alternative 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

6.2.2. revised 43-foot Channel Deepening Alternative 

This subsection has been updated for the Final SEIS. The construction dredging volume has 
been reduced from 18.4 mcy to 14.5 mcy for the 43-foot channel improvement project 
(approximately 20% reduction). The rock removal volume was reduced from 590,000 to 
490,500 cubic yards (approximately 15% reduction). Of this amount, blasting is needed to 
remove about 50,500 cubic yards of rock at Warrior Rock near St. Helens, and about 
440,000 cubic yards of loose rock will be removed by mechanical dredge at Longview, 
Vancouver Bar, and Vancouver turning basin. The maintenance dredging volumes presented 
in the 1999 Final IFR/EIS have not changed. 

6.2.2.1. revised Riverbed and Sedimentation 

For the Final SEIS, updated information developed by the Corps has been added to this 
subsection. The Corps also prepared a sedimentation impact assessment, Columbia River 
Sediment Impacts Analysis (Exhibit J) to evaluate the potential changes in sedimentation that 
may occur with the 43-foot navigation channel project. The conclusions from this 
assessment are provided below. More information is found in Exhibit J and Exhibit H, ESA 
Consultation, available on the Corps’ website. 
 
The historical sediment budgets for the lower Columbia River, estuary, and littoral cell were 
examined to identify system responses to past natural and human activities. The main focus 
was on changes to the lower river’s sand transport, estuarine sand accretion, and the 
movement of sand between the estuary and the MCR. It is concluded that there have been 
decreases in the rates of all three of those processes due to changes in the river flows and the 
changes in entrance conditions that followed the construction of the MCR jetties. The 
analysis in Exhibit J concludes that deepening of the Columbia River navigation channel 
upstream of CRM 3 should not have a significant impact on those processes. 
 
Construction and 20 years of maintenance of the proposed 43-foot navigation channel will 
likely remove around 70 mcy of sand from the Columbia River and place it upland. Another 
40 mcy of dredged sand would be disposed of back in-water, mostly in the estuary. This will 
cause increased riverbed depths and slight changes in river hydraulics between CRM 3-106. 
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Deepening will not reduce the available sand supply and the expected hydraulic changes are 
too small to measurably alter sand transport or erosion/accretion in the river or estuary. 
There will be no measurable change in hydraulic conditions or sedimentation processes at 
the MCR. There will continue to be the transport of sand both landward and seaward at the 
MCR. Although large freshets will continue to have the potential to discharge larger 
volumes of sand from the estuary to the MCR, flow regulation has made such freshets less 
likely to occur. The proposed deepening is not expected to impact the littoral sand budgets 
north or south of the MCR. 
 
Over the last 120 years, navigation channel development has noticeably altered the 
Columbia River’s channel configuration in the river, estuary and the MCR. However, past 
dredging and channel modifications have not measurably altered sand supply or sand 
transport in the river or estuary. Excluding the effects of the MCR jetties, past navigation 
channel development also has not altered the estuary’s overall erosion/accretion and bedload 
transport patterns. The reductions in the Columbia River’s net sand discharge to the MCR 
since the early 1900s are related to lower Columbia River discharges caused by natural 
climate variations and upstream flow regulation. The potential channel modifications in the 
Columbia River and estuary from the proposed 43-foot navigation channel are similar to, but 
much smaller than, those caused by navigation development over the past 100 years. The 
sedimentation impacts from the proposed 43-foot navigation channel are thus expected to 
likewise be indiscernibly small. 
 
In addition, the following sections summarize the updated information developed during the 
ESA consultation process concerning suspended sediment and bedload (more information is 
contained in Exhibit H, ESA Consultation, available on the Corps’ website). 
 
Suspended Sediment 
 
The project is not expected to cause changes to sediment (sand) supply or river hydraulics 
that would alter the rates of suspended sediment transport. The Columbia River bed consists 
of alluvial sand deposits that vary in thickness from 400 feet in the estuary to 100 feet at 
Vancouver (Gates 1994). The dredging would remove 3 feet or less of that riverbed material 
from approximately 56% of the 600-foot-wide navigation channel. The hydraulic effects of 
dredging 3 feet deeper are very small. Given the consistency in suspended sediment 
measured at different times and locations, the small hydraulic changes would not likely 
affect suspended sediment transport rates. Therefore, the volume and rate of suspended 
sediment transport in the Columbia River will not be changed by the project. 
 
Some temporary increases to suspended sediment concentrations are expected to occur 
during construction and maintenance dredging activities, as the result of both dredging and 
the disposal of dredged materials. These dredging and disposal activities will occur in both 
estuarine and riverine environments. Disposal also will occur in the open ocean, beyond the 
river mouth. No anticipated actions would cause effects to suspended sediment in the area 
above Vancouver. 
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Settling of suspended sediment caused by dredging, disposal, and ship wakes is expected to 
be rapid. Based on the data indicating that less than 1% of the dredged material is fine 
enough to remain in suspension following disposal, the Corps estimates that disposal of 
construction-related dredging will contribute up to 180,000 cubic yards of suspended 
sediments over the 2-year construction period. Background suspended sediment loads for 
the same 2-year period have been estimated at 4 mcy. This is a maximum increase of 4.5% 
in the suspended sediment load and generally equates to less than a 1 milligram per liter 
(mg/L) increase in suspended sediment concentrations. 
 
In riverine areas where neither dredging nor disposal is occurring, there should be no 
observable increase in suspended sediment concentration. In areas where dredging and 
disposal activities occur, there may be noticeable, short-term increases in suspended 
sediment near hopper dredges and in-water and beach nourishment operations. Dredging 
operations are likely to cause temporary suspended sediment increases downstream from 0-2 
mg/L, depending on the number and type of dredges operating. Flowlane disposal and beach 
nourishment also are likely to result in temporary suspended sediment increases in the 
immediate vicinity of these activities (0-20 mg/L for flowlane disposal and 10-30 mg/L for 
beach nourishment). Those suspended sediment concentrations will diminish to near 
background levels as the plume moves away from the disposal sites. The Corps’ intention is 
for the channel improvement project to not utilize ocean disposal. If the restoration features 
in the estuary are not fully implemented, then the alternative would be to dispose of material 
into the ocean as described in the 1999 Final IFR/EIS. If disposal of sediments occurs at 
open-water ocean sites beyond the river mouth, it could release discrete sediment plumes of 
fine suspended sediment that would slowly disperse. 
 
Ship wakes breaking on shore can erode sediment and then suspend the eroded material. 
Larger waves contain more energy and have greater capability to mobilize sediment. 
Accordingly, during the ESA consultation process, there was an analysis of whether the 
proposed activities would lead to more frequent or larger ship wakes. The analysis indicates 
that little, if any, change is expected (Hermans, SEI Presentation 2001). Hermans analyzed 
several mechanisms by which ships generate waves. The analysis found that for deep-draft 
vessels the most important wave mechanism in the Columbia River would be the primary or 
“suction” wave generation. This mechanism depends on the “blockage” ratio, which is the 
ratio of the cross-sectional area of the ship to that of the channel. Given the proposed 
increase in channel depth and the expected increase in vessel draft, the ratio changes very 
little. The blockage ratio of a 43-foot draft vessel in a 43-foot channel is only 1% to 5% 
higher than that of a 40-foot draft vessel in a 40-foot channel. However, for the much more 
numerous smaller ships that would not increase their draft, there would be a slight decrease 
(in the range of 1% to 5%) in the blockage ratio with the deeper channel. Therefore, while 
43-foot draft ships may generate slightly larger wakes than occur now, this would be offset 
by most ships producing slightly smaller wakes. As a result, the overall changes in wave size 
caused by the deeper channel are expected to be negligible. 
 
In addition to the deeper channel not causing increased wave sizes, the project also is not 
expected to cause more frequent waves. While the project would increase the efficiency of 
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river commerce, it is not anticipated to increase the volume of river traffic. The 1999 Final 
IFR/EIS found that, “channel deepening in itself will not induce additional ship traffic” or 
“contribute to development of additional ports or port facilities.” This is consistent with 
historical vessel traffic trends on the Columbia River, as well as the market forces that drive 
port facility development. Historical data for the existing 40-foot channel shows that the 
total tonnage carried by ocean-going vessels calling at the lower Columbia River ports has 
more than tripled since Congress authorized the deepening from 35-40 feet in 1962, while 
the number of vessel transits has actually decreased slightly. The same trend is expected if 
the channel is deepened to 43 feet. Regional and national commodity forecasts project cargo 
volumes transiting the lower Columbia River will double or triple over the next 20 years, but 
a deeper channel will likely reduce or moderate the volume of vessel traffic relative to a no 
channel deepening alternative. Therefore, there is no expectation of more frequent ship 
wakes occurring as a result of the project. 
 
Bedload 
 
Sand from upstream areas is one of the sources of material for habitat-forming processes 
(accretion) in the estuary. This sand is important to the formation of tidal marsh and swamps 
and shallow water and flats habitat. An issue arose during the ESA consultation process in 
2001 concerning the potential to reduce the quantity of bedload moving downstream to the 
estuary. This was based on the concern that removing sand from the upstream channel 
would cause a concomitant reduction in the amount of sand (habitat-forming material) that 
would reach the estuary. The amount of sand that reaches the estuary is based on the river’s 
sediment transport potential and the available sediment supply. Sediment transport potential 
is a function of hydraulic parameters such as depth, velocity, slope, and discharge. The 
available sediment supply comes from upstream discharges, the riverbed and banks, and 
tributary inflows. Climate, dams, and flow controls have significantly changed flow and 
sediment transport. 
 
The project will not affect transport potential because the amount of material to be removed 
from the system is not the limiting factor for bedload movement; flow available to move the 
material is the limiting factor, and the project will not affect flow. The project will not 
significantly reduce the sand supply. The project will result in some side-slope adjustment as 
a result of altered bedload transport direction within the action area. This process will not 
affect water column or tidal marsh and swamp habitats. The side-slope adjustment process 
will take 5-10 years, and over that time shallow water and flats habitat at six historic 
shoreline disposal sites will tend to migrate laterally. All of these shoreline sites have been 
used for disposal in the past due to their proximity to the dredging action. Two of the six 
shoreline disposal sites, at CRM 86.2 and CRM 23.5, will be used throughout the project 
life. The other four shoreline disposal sites are not used for project purposes. 
 
Because the bedload transport rate during side-slope adjustment is the same rate at which 
normal bedload transport would occur without the project (just in a different direction), the 
quantity and quality of shallow water and flats habitat is expected to remain constant. The 
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Corps is proposing to verify these conclusions through a monitoring survey of habitat 
conditions before, during, and after completion of the project (see Section 6.7). 

6.2.2.2. revised Water Surface Elevations 

For the Final SEIS, updated information developed on bathymetry has been added to this 
subsection. Bathymetric changes (as related to bottom elevation contours and water surface) 
will result from the project. First, dredging will immediately lower the riverbed at the dredge 
site and lead to long-term changes to the adjacent side slopes. Second, in-water and 
shoreline disposal will raise bed elevations at the disposal site. The disposal material will 
then be incorporated into the riverbed, forming sand waves and gradually moving 
downstream, mainly as bedload transport. Third, the deeper channel will cause a slight effect 
on water surface elevations, which could result in a change in water depth. 
 
Riverine Reach. Bathymetric changes will include up to 3 feet of deepening in areas of the 
navigation channel that are currently shallower than -48 feet CRD and some rise in the 
riverbed at shoreline and flowlane disposal sites. The exact amount of riverbed lowering and 
the final dredging locations will depend on river bathymetry just prior to construction. There 
will be no changes in bathymetry in the approximately 40% of the navigation channel in this 
reach that will not require dredging. In addition, there is a potential for up to 3 feet of 
deepening along the side slopes adjacent to the dredge cuts. 
 
Shoreline disposal at Sand Island (O-86.2) will periodically alter the bathymetry of the site. 
Disposal will raise the riverbed of shallow water areas along the beach. Some areas could 
change from shallow water to beaches. The disposal will erode away in 3-4 years and then 
the areas will be filled again by disposal. 
 
Flowlane disposal will raise the riverbed intermittently along the channel throughout the life 
of the project. Flowlane disposal will generally be in portions of the river in or near the 
navigation channel that are between elevations -50 and -65 feet CRD although some 
disposal will occur in limited areas as shallow as -35 feet or deeper than -65 feet CRD. The 
sand will be spread out during disposal by keeping hopper dredges moving as they dump 
and by frequently moving the discharge pipe from a pipeline dredge. The disposal material 
will then be incorporated into the riverbed, forming sand waves and gradually moving 
downstream, mainly as bedload transport. Flowlane disposal is expected to be about 0.5 mcy 
during construction and 0.5 to 1.0 mcy per year over the first 20 years of maintenance. 
 
There are no predicted changes in water surface elevations downstream of CRM 80 as a 
result of the project. Modeling predicts water surface reductions would begin near CRM 80 
and become progressively larger in the upstream direction. The decreases would be in the 
range of 0.12-0.18 feet (approximately 2 inches) at CRM 106 (1999 Final IFR/EIS). These 
reductions would be caused by removal of sediments in the riverine reach of the navigation 
channel. This change is not expected to have a discernible impact in this area. 
 
Estuary. Bathymetric changes will include up to 3 feet of deepening in areas of the 
navigation channel that are currently shallower than -48 feet CRD and some rise in the 
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riverbed at shoreline and flowlane disposal sites. The exact amount of riverbed lowering and 
the final dredging locations will depend on river bathymetry just prior to construction. There 
will be no changes in bathymetry in the approximately 55% of the navigation channel in this 
reach that will not require dredging. In addition, there is a potential for 0-3 feet of deepening 
along the side-slopes adjacent to the dredge cuts. 
 
Shoreline disposal at Skamokawa (W-33.4) and Miller Sands (O-23.5) will cause 
bathymetric changes similar to those described for Sand Island. Disposal is expected to 
occur periodically at Skamokawa and annually on at least part of Miller Sands. The 
bathymetric changes caused by flowlane disposal in the estuary will be similar to those 
described for the riverine reach. 
 
Two models were applied to the system to assess the impact of the channel deepening on 
surface water elevation: the Corps of Engineers, Waterways Experiment Station (WES) 
applied the RMA-10 model and the Oregon Health Sciences University/Oregon Graduate 
Institute (OHSU/OGI) applied the ELCIRC (Eulerian-Lagrangian CIRCulation) model as 
part of their CORIE system. The WES RMA-10 model indicates that the impact of channel 
deepening on surface water elevation is minimal. Differences between the baseline and with-
project condition are estimated to be between -0.02 to 0.02 foot for all locations between the 
mouth and the upper estuary (Puget Island). Modeling conducted by OHSU/OGI supports 
the results of the WES model. 
 
River Mouth. No changes to bathymetry in the Deep Water Site (Figures S1-1 and S4-1) as 
the result of disposal of sediment from the channel improvement project are expected for the 
first 20 years after construction, as described in the proposed action. Should ocean disposal 
become necessary for the proposed project, it will create mounding in the Deep Water site 
that is expected to be permanent. No changes to water surface elevation are anticipated in 
this reach. 
 
The Corps is proposing to verify all of these conclusions through a monitoring survey of 
habitat conditions before, during, and after completion of the project (see Section 6.7). 

6.2.2.3. revised Salinity 

For the Final SEIS, updated information on salinity has been added to this subsection. 
Salinity is an important indicator in assessing the successful adaptation and outmigration of 
juvenile salmonids in the lower Columbia River. The concentration of salinity in important 
habitat and rearing areas of the system and the longitudinal gradient of salinity between the 
freshwater and ocean environments that bound the estuary portion of the system are 
particularly important. The location of the ETM, which is an important location of nutrients 
in the system, is driven by tidal forcing processes that influence salinity intrusion. Salinity 
also is an important indicator for non-listed species. For these reasons, it is important to 
determine the extent to which channel deepening actions might change the salinity profile in 
the action area. 
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The estuary is the location where saltwater and freshwater are mixed. In the Columbia, as in 
most river-dominated estuaries, tidal processes and river flow results in a zone of increased 
turbidity, the ETM. The turbidity in the ETM is the combination of both the concentration of 
suspended organic matter and the resuspension of organic and inorganic matter from the 
bottom. The length of the ETM is typically 0.6-3.0 miles. The position of the ETM ranges 
between CRM 9-18 from Youngs Bay to Tongue Point (Simenstad 1994). 
 
Two models, the WES RMA-10 and the OHSU/OGI model, were applied to the system to 
assess the impact of channel deepening actions on salinity in the system. Based on modeling 
results, the channel deepening actions will have little to no impact on salinity intrusion. The 
Corps is proposing to verify this conclusion through a monitoring survey of habitat 
conditions before, during and after completion of the project (see Section 6.7). 
 
Riverine Reach. Salinity intrusion does not extend upstream to CRM 40, which is the 
division between the riverine reach and the estuarine reach. Consequently, salinity is not a 
parameter that applies in the riverine reach. 
 
Estuary. Based on modeling results presented in the 2001 BA, the channel deepening actions 
will have little to no impact on salinity intrusion: 
 
• Based on the salinity modeling in the 2001 BA, salinity increases of less than 0.5 ppt 

would occur in the shallow embayments of the estuary (e.g., Cathlamet Bay, Grays Bay). 
Salinity increases up to 5 ppt would occur in areas not used by juvenile salmonids 
(bottom of the navigation channel). 

• No measurable difference in habitat opportunity is anticipated. 
 
The computed differences between baseline and with-project conditions for salinity in 
shallow areas are much smaller than natural temporal variations due to normal variations in 
freshwater flow and tidal dynamics. Also, the potential upstream shift of the ETM of less 
than a mile will have an insignificant effect on the distribution of nutrients in the estuary. 
The new modeling results support the conclusion in the 1999 Final IFR/EIS that no 
significant biological impact to ESA-listed or non-listed species would result from salinity 
changes predicted for the proposed channel deepening. 
 
River Mouth. Salinity changes caused by the channel deepening actions in this reach are 
predicted by both models to be near zero. 

6.2.2.4. new Accretion/Erosion 

For the Final SEIS, this new subsection on accretion and erosion has been added to provide 
new information (see Exhibit J, Columbia River Sediment Impacts Analysis). Some 
anticipated changes in accretion/erosion due to the project include shoal formation 
(accretion) and shoreline erosion. Following deepening of the channel, accretion will occur 
in the navigation channel for some time as the riverbed adjusts (stabilizes) to the new depth 
via side-slope adjustment. Gradual bank erosion in sandy beach nourishment sites may also 
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occur for some time, in response to the side-slope adjustment. These effects are addressed in 
the Bedload and Water Surface Elevation discussions (Sections 6.2.2.1 and 6.2.2.2). 
 
Riverine Reach. Riverbed side-slope adjustments and some shoreline erosion will alter the 
accretion and erosion patterns within this reach. Side-slope adjustments that would affect 
shallow water and flats habitat might occur in the riverine reach at five locations–CRMs 99, 
86, 75, 72, and 46 through 42. These are all past shoreline disposal sites and only the CRM 
86.2 site is proposed for use in this reach due to the proximity of the dredging needed in this 
section of the river. These sites do not include tidal marsh and swamp habitat. Side-slope 
adjustment could cause 10-50 feet of lateral shoreline erosion of sandy beaches in each of 
those areas; however, this is not expected to reduce shallow water habitat. The alteration of 
the accretion and erosion patterns will not affect suspended sediment or bedload transport 
rates. The slight increase in suspended fine sediments during dredging and disposal 
operations will not increase accretion in the riverine reach because the river will transport 
those sediments to the estuary. 
 
Estuary. The changes in river hydraulics are very small and are not likely to change 
accretion or erosion in the estuary. Accretion in the estuary is influenced by the amount and 
type of sediment being delivered from upstream. This is reflected in the estimated reduction 
in the amount of flow and estuary accretion of sediments from 2-5 millimeters (mm) per 
year before flow regulation to about 1 mm per year after flow regulation. The project will 
cause small increases in fine-grained suspended sediment delivered to the estuary during 
dredging and disposal operations. Based on the resuspension of less than 200,000 cubic 
yards (fine material makes up less than 1% of the total volume to be dredged), a fine 
material deposition rate of 30% (Hubbell and Glenn 1973), and a uniform distribution of 
deposition throughout the 95,500 acres of open water in the estuary, there would be an 
average of about 0.1 mm per year of additional accretion during construction. The natural 
background deposition during that 2-year period would be around 2 mm per year. 
 
Over the long term, the project will have little effect on accretion in the estuary. There will 
be slightly more suspended fine sediment as a result of maintenance dredging and disposal. 
Over 20 years, this could result in less than 0.1 mm of estuary deposition above what would 
be caused by maintaining the existing channel. Although an upstream shift in the ETM may 
cause a minor change in accretion patterns, the long-term effects are not expected to be 
detectable. 
 
Sandy sediment within the channel is one potential source of material for habitat-forming 
accretion in the estuary. During the consultation process, discussion and analysis focused on 
the potential long-term effects on accretion of removing sand from the upstream channel. 
The concern was that removing sediment would reduce the source of the estuary’s sediment 
supply. However, the removal of sand from the river will not alter sediment transport to the 
estuary (Exhibit J). The volume to be dredged over the life of the project is only a tiny 
fraction of the total volume of sand in the riverbed. In addition, transport potential, rather 
than sand supply, is the limiting factor in sediment supply to the estuary. Also, sediment 
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inflow to the dredging area upstream of Vancouver is essentially the same as the sediment 
transport at CRM 54, indicating the main material source is upstream of the project. 
 
The above changes in accretion are all the result of very slight project-related changes in 
suspended sediment concentrations. The effects are dispersed throughout the estuary by the 
distribution of flows. The naturally occurring local accretion and/or erosion rates are 
influenced by site-specific hydraulics and can be much greater than regional rates caused by 
the deposition of suspended sediment. As an example, Eriksen (SEI Presentation 2001) 
found the north channel between CRM 5-7 had in-filled up to 20 feet from 1982 to 2000. 
Natural accretion and erosion will continue on this scale in the estuary and will likely dwarf 
any project-related changes. 
 
River Mouth. No changes to accretion/erosion are expected in this reach (see Exhibit J). 

6.2.3. revised Proposed Disposal Alternative 

As previously discussed in 4.4.3.10, Disposal Plan Modifications Following Consultation, 
two options have been identified for disposal of dredged material originating from CRM 3-
29 for the channel improvement project. The first option is similar to Table 4-18, Proposed 
Disposal Plan, in the 1999 Final IFR/EIS. 
 
Under the second option (also described in 4.4.3.10), the Corps would dispose of the 
material using a combination of ecosystem restoration, flowlane disposal and existing 
upland and shoreline sites. The Lois Island embayment and Miller-Pillar habitat restoration 
features are described in Section 4.8.6 and in the BA and Biological Opinions. The 
description of these features in Section 4.8.6 represents the modified approach to these 
restoration features from discussions with ODFW and Oregon Department of Land 
Conservation and Development, and subsequently coordinated with NOAA Fisheries and 
USFWS. As part of the ESA consultation process, the three federal agencies (NOAA 
Fisheries, USFWS and Corps) identified these two restoration features as being beneficial to 
listed salmonid stocks. Should either of these restoration features be substantially modified 
or discontinued through the public review process for this NEPA document, the Corps’ 
intent would be to use the Deep Water Site for ocean disposal of the balance of the dredged 
material. Actual disposal would require coordination and concurrence by USEPA. 

6.2.3.1. revised Upland Disposal 

For the Final SEIS, this subsection has been updated. There was a reduction in the acreage 
of upland sites impacted by disposal actions during the consultation process (see Exhibit K-
5, Wildlife and Wetland Mitigation; also Table S4-1). The proposed plan would impact 
about 1,630 acres of uplands versus 1,681 acres identified in the 1999 Final IFR/EIS. The 
principal acreage reduction occurred at disposal site O-63.5 where the site was reduced by 
20 acres to a total of approximately 25 acres. About 17 acres of riparian forest were 
protected from loss at O-63.5 and agricultural land impacts at Gateway (W-101) were 
reduced from 69 to 40 acres. The Gateway site acreage has dropped as a result of applying 
local permitting standards, which resulted in a portion of the site becoming too narrow to 
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efficiently use as a disposal site. Disposal site O-42.9 was listed at 59 acres in the 1999 Final 
IFR/EIS but was reduced to 53 acres in the 2001 BA. Finally, wetland impacts of the project 
have been reduced from 20 to 16 acres (approximately 20% reduction). 

6.2.3.2. revised In-Water Disposal 

As stated on page 4-36 of the 1999 Final IFR/EIS, flowlane disposal was estimated at 3 mcy 
for construction and 24 mcy of maintenance for the first 20 years. The revised disposal plan 
estimates these quantities to be 2 mcy for construction and 26 mcy for maintenance for the 
first 20 years. 

6.2.3.3. new Ocean Disposal 

For the Final SEIS, updated information on ocean disposal has been added to this 
subsection. Additional baseline studies are reported in Exhibit N. As discussed in Subsection 
4.4.3.10, five additional ecosystem restoration actions were developed for implementation as 
part of the channel improvement project to benefit the recovery of listed salmonids. 
Approximately 12 mcy of the dredged material proposed for ocean disposal in the 1999 
Final IFR/EIS will be used to construct two of the restoration features (Lois Island 
embayment and Miller-Pillar). Construction of the Lois Island ecosystem restoration 
features would take all dredged material from the channel improvement project from CRM 
3-29 generated during initial construction. The Miller-Pillar ecosystem restoration feature 
would beneficially use maintenance material for approximately 15 years. The remaining 
disposal in the estuary will be similar to the maintenance locations (Rice Island, Miller Sand 
Spit, Pillar Rock and flowlane) used for the 40-foot channel along with Miller-Pillar. 
 
It is anticipated that other beneficial use opportunities will become available during the 
maintenance period. The Corps intends to not utilize ocean disposal for the channel 
improvement project. However, if the restoration features in the estuary are not fully 
implemented and if future opportunities do not arise, then the alternative would be to 
dispose of material in the ocean as described in the 1999 Final IFR/EIS. In the event dredged 
material from the channel did go to the ocean, it would be discharged into a site designated 
under Section 102 of the Ocean Dumping Act. The USEPA concurs with the Corps’ 
proposed action. Such disposal would be in accordance with the then-current Site 
Management and Monitoring Plan as required by the Act, and would require coordination 
with, and concurrence by, the USEPA. At this point in time, USEPA anticipates proposing 
designation of the Deep Water and Shallow Water Sites under Section 102 of the Act. 
 
Restoration of the Lois Island embayment would require approximately 6 mcy of material. 
Placement of the material at the Lois Island embayment would be during the 2-year 
construction period. This material would originate from the navigation channel between 
CRM 3-29. The Miller-Pillar ecosystem restoration feature would utilize approximately 5.5 
mcy of material originating from operation and maintenance dredging of Miller Sands 
Channel (CRM 21.4 to 25.2) and Pillar Rock Range (CRM 25.2 to 28.8) over a 15-year 
period. These two ecosystem restoration features would utilize all of the initial construction 
and most of the operation and maintenance material that otherwise would have been 
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transported to the ocean for disposal. The balance of the O&M material would be disposed 
of at traditional disposal locations in the estuary. 

6.2.4. new Ecosystem Restoration Features 

For the Final SEIS, this new section on ecosystem restoration has been added to provide 
new information. Participants at the 2001 Lower Columbia River and Estuary Habitat 
Conservation and Restoration Workshop established general “Criteria for Identifying and 
Prioritizing Habitat Protection and Restoration Projects on the Lower Columbia River and 
Estuary, 2001.” Habitat themes expressed by the workshop participants were: a) habitat 
connectivity; b) areas of historic habitat loss; c) linkages to reference site(s); d) passive 
habitat restoration over habitat creation; e) monitoring and evaluation; and an additional 
theme of community support and participation. 
 
Habitat connectivity emphasizes the linkages between habitat areas that provide a variety of 
functions for species at various points of their life. Areas of historic habitat loss pertains to 
the results of land use activities such as diking, filling and shoreline development that have 
removed many of the shallow, peripheral wetlands and isolated the lower Columbia River 
from its floodplain. Linkages to reference site(s) represents a means of evaluating restoration 
sites on the basis of relatively unaltered reference habitats in close proximity that can serve 
as a “control” for evaluating habitat change. The participants indicated that passive habitat 
restoration over habitat creation should receive first priority and when possible, returning the 
site to historic hydrologic conditions, using or mimicking natural processes, should be 
prioritized over large-scale earth moving and further engineered solutions. Monitoring and 
evaluation metrics were to be developed that enhance an understanding of the connection 
between habitat variables and species. Community support and participation reflected the 
desire to develop partnerships among communities, organizations, individuals and agencies. 
 
Ecosystem restoration features proposed at Lois Island embayment and Miller-Pillar fit 
some of these themes. The original construction of Lois Island embayment resulted in the 
excavation and filling of intertidal marsh and shallow subtidal habitat. The ecosystem 
feature at Lois Island addresses historic habitat loss through restoration of tidal marsh 
habitat. Similarly, the restoration effort at Miller-Pillar would restore tidal marsh and 
intertidal flats habitat in an erosive area. There is linkage to reference sites at both 
restoration locations. The tidal marsh and intertidal flats habitats immediately east of Lois 
Island that have been historically unaltered provide an excellent reference site as does the 
tidal marsh and intertidal flats habitat that abuts Miller-Pillar. Neither Lois Island 
embayment nor Miller-Pillar represents a passive restoration action, although the intent is to 
mimic historical tidal marsh and intertidal flats elevations of adjacent habitats. Few readily 
implementable (defined as public and/or private lands available for restoration use) large-
scale restoration projects have been identified in the lower Columbia River estuary. 
 
At these restoration locations, there is a reduction in fishing area due to physical changes to 
the water depths. There would be a 19% reduction in the select area fishery at Tongue Point 
and a 14% reduction in fishing area for the commercial gill net drift at Miller-Pillar. See 
Subsection 6.8.1. 
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Monitoring and evaluation metrics have been identified for implementation for these 
ecosystem restoration features based upon criteria presented in the 2001 BA and 2002 
Biological Opinions. These large-scale restoration features contribute to the recovery of the 
ESA-listed species and are a beneficial use of dredged material. They will restore tidal 
marsh habitat, which is one of the habitat types in the Columbia River estuary that has 
incurred the greatest historical loss in acreage. They further reduce the impacts at the Deep 
Water Site from use by the inner channel material. For these reasons, these options are being 
proposed. 

6.3. revised Water Quality Impacts 

For the Final SEIS, updated information on water quality has been added to this subsection. 
Navigation channel dredging, in-water and ocean disposal and ecosystem restoration would 
not result in significant water quality impacts. Dredging of fine-grained organic rich 
sediments could result in limited short-term elevations of chemicals and possible decrease in 
dissolved oxygen in the immediate area of the dredging and disposal sites. However, 
Columbia River navigation channel sediments are predominately medium to coarse grain 
sand with less than 1% silt or clay and thus differ significantly from the discussion in this 
paragraph regarding fine-grained, organic rich sediments. Short-term turbidity increases 
(cloudiness of the water caused by suspended particles) would also be expected from in-
water disposal actions. Turbidity measurements were conducted at a beach nourishment site 
and at an in-water (flowlane) disposal site in the Columbia River. Additional monitoring 
was conducted at Morgan’s Bar during placement of material dredged from the Willamette 
River. Most material was found to settle rapidly to the bottom with minimum suspension of 
sediment. This also was true for the fine-grained material from the Willamette River placed 
at Morgan’s Bar. 
 
Background turbidity levels upstream of the disposal site prior to disposal were measured at 
3.55, 3.28 and 3.10 NTUs (nephelometric turbidity unit, a unit of measure for turbidity 
levels in water). Many readings were subsequently measured below this level during 
disposal site turbidity monitoring. A minimum turbidity reading of 1.82 NTU was recorded 
while a maximum of 14.38 NTU was recorded. A reading of 12.38 NTU was recorded from 
water noted to be discolored washing around the front of the open scow while the disposal 
scow turned to return after disposal. The scow had not yet closed the hopper. This was the 
only station where water was visibly discolored on the surface. The area affected was 
minimal and the effect transitory. No other significant discoloration was noted on the 
surface during or after discharge of the dredged material. 
 
Turbidity induced by dredging and dredged material discharge in the Columbia River 
appears to be limited and transitory in nature. This is attributable to the coarseness of the 
dredged material and the lack of fines present. Compared to natural fluctuations in 
suspended sediment levels, dredging-induced turbidity would be a minor constituent to the 
Columbia River system. 
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Although the Columbia River is water quality limited for temperature, bacteria, dissolved 
oxygen, total dissolved gas, toxics, arsenic, and pH, the proposed project is not expected to 
cause or contribute to exceeding criteria for temperature, bacteria, pH, or total dissolved gas. 
Dredging has the potential to cause short-term localized decreases in dissolved oxygen in 
confined areas of fine-grained organic rich sediments. The potential for such impacts from 
the proposed project is negligible due to the location and nature of the material to be 
dredged. Specifically, dredging will predominantly occur in the open channel where the 
sediments are low in organic material. Water quality effects for the channel improvement 
project would be similar to what is encountered during maintenance of the current 40-foot 
channel. It is not anticipated that construction or maintenance of the project would 
contribute to dissolved oxygen concentration reductions that exceed the applicable water 
quality criterion. Dredging and disposal activities should not exceed criteria for toxics, and 
arsenic because sediment screening and testing in the navigation channel indicates that 
chemicals are well below threshold limits in the sediment. Sediments from the Columbia 
River channel were found to be suitable for unconfined, open-water and ocean disposal. See 
Appendix B to the Biological Assessment, and the Corps’ April 22, 2002 Amendment Letter 
to the Biological Assessment (see Exhibit H on the Corps’ website). 
 
As discussed in the 1999 Final IFR/EIS, ocean disposal impacts would not be expected to 
have any impact on water quality outside the immediate area of discharge. Construction of 
the ecosystem restoration features could be considered a minor reduction of water quality 
perturbations to the ocean. 
 
The surfactant R-11  is initially proposed for use with Rodeo  herbicide, consistent with the 
label, to improve efficacy of herbicide uptake by purple loosestrife. The USFWS currently 
uses R-11  in conjunction with their Rodeo  application to spartina in the Willapa Bay 
National Wildlife Refuge. Prior to implementation of this ecosystem restoration feature, the 
Corps will coordinate further with the AMT to ensure that an appropriate surfactant and 
application protocol is followed. The Corps, in compliance with Term and Condition 5e of 
the 2002 NOAA Fisheries Biological Opinion, “. . .shall coordinate with NMFS on the 
development and implementation of the Purple Loosestrife Integrated Pest Management 
Plan, including prior NMFS review and approval for all over-water use of Rodeo .” This 
use will be consistent with the state of Washington’s general NPDES permit. 
 
A revised Section 404(b)(1) Evaluation prepared for this Final SEIS is included in Exhibit E. 

6.4.  Sediment Quality Impacts 

6.4.1. revised Navigation Channel 

For the Final SEIS, the following updated information has been added to this subsection. As 
discussed in Chapter 1, Willamette River Construction, dredging in the Willamette River has 
been deferred at this time and is not part of the project covered by this Final SEIS. 
Additional analysis of available sediment quality data relating to Columbia River dredging 
was conducted as part of the SEI and reconsultation process, and is presented in Appendix B 
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of the BA (Exhibit H on the Corps’ website). Additional information was also provided to 
the NOAA Fisheries and the USFWS on sediment quality in the Corps April 22, 2002 
amendment letter to the BA. This information is provided in Exhibit H (Exhibit H on the 
Corps’ website). The NOAA Fisheries and the USFWS concluded that estimated risk of 
exposure of ESA-listed salmonids and bull trout from contaminated sediments from project 
activities is limited (see NOAA Fisheries and USFWS Biological Opinions in Exhibit H). 
Further, they support implementation of the Corps’ contaminant monitoring and evaluation 
activities proposed in the 2001 BA and have included these activities in the mandatory terms 
and conditions of the Biological Opinions. 

6.4.2.  Ocean Disposal 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

6.4.3. new Ecosystem Restoration Features 

For the Final SEIS, this new section on ecosystem restoration features has been added to 
provide new information. For the reasons discussed in Section 6.4.1, implementation of the 
ecosystem restoration features now associated with the project would not have a significant 
impact on sediment quality in the river, estuary or ocean. For the Bachelor Slough 
restoration feature, sediment sampling will be conducted prior to project implementation to 
ensure material to be dredged meets sediment quality criteria. Any necessary refinements to 
the Bachelor Slough restoration feature will be made during the preconstruction engineering 
and design phase of the project. 

6.5.  Hazardous, Toxic, and Radiological Waste Impacts 

6.5.1.  No Action Alternative 

No updating of the existing information in this subsection was necessary for the Final SEIS 
(see the Final IFR/EIS, August 1999). 

6.5.2. revised 43-foot Channel Deepening Alternative 

For the Final SEIS, the following updated information was added to this subsection. As 
discussed in Chapter 1, Willamette River Construction, the Willamette River deepening has 
been deferred because parts of the lower Willamette River have been included on the 
National Priority List under CERCLA. The effects of this remediation will be evaluated in a 
Remedial Investigation/Feasibility Study prepared for that program. 
 
There has been some infill into the Astoria turning basin since the release of the 1999 Final 
IFR/EIS. It is estimated that about 90,000 cubic yards of fine-grained material in this turning 
basin will be sampled and tested in accordance with the Dredged Material Evaluation 
Framework to determine whether the fine-grained material is suitable for in-water disposal. 
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6.5.3. revised Least Cost and Proposed (Sponsors’) Alternatives 

For the Final SEIS, the following updated information was added to this subsection. 

6.5.3.1. new Ecosystem Restoration Features 

For the Final SEIS, this new section on ecosystem restoration features has been added to 
provide new information. The ecosystem restoration features are not located near or 
anticipated to have any effect on known hazardous, toxic or radiological waste sites. 
Implementation of the Bachelor Slough restoration feature is contingent on the Corps’ 
evaluation of sediment chemistry to determine suitability for upland disposal and approval 
by the WDNR and/or USFWS to dispose of dredged material on their property. Backwater 
channels are more likely to contain fine-grained sediments (silts) with a high organic content 
and therefore, a greater likelihood of contaminants (e.g., PCBs, DDT, DDE) than coarser-
grained sands with low organic content found in the main navigation channel. Sediment 
sampling to determine contaminant levels is planned prior to initiating dredging of the 
slough. If sediment samples fail to meet the established thresholds or an upland dredge 
material disposal site on Bachelor Island is unavailable, this feature would not be 
constructed. 

6.6.  Biological Impacts 

6.6.1. revised Aquatic Resources 

6.6.1.1. revised No Action Alternative 

Since completion of the 1999 Final IFR/EIS, additional information was obtained for 
Dungeness crab Cancer magister (Exhibit K-4); smelt (eulachon) Thaleichthys pacificus 
(Exhibit K-2); and white sturgeon Acipenser transmontanus and green sturgeon A. 
medirostris (Exhibit K-1). Also, additional information on non-indigenous species (ballast 
water) is provided. 
 
Dungeness Crab 
 
For detailed information, see Exhibit K-4, Evaluation Report Dungeness Crabs (revised). A 
modified Dredge Impact Model (DIM) used the observed summer 2002 dredge entrainment 
rates for crab (number of crab entrained per cubic yard dredged), to calculate adult 
equivalent loss to the crab population and loss to the fishery by entrainment for maintenance 
of the existing channel. Entrained crabs were counted by age class and sex, and this 
information was used in the DIM to calculate adult equivalent losses and loss to the fishery. 
 
These losses are based on numbers of crabs of various age classes and sex that were 
entrained and how many of those crabs would have been expected to survive to a given age 
class based on known natural survival rates or to the legal harvest size for the fishery 
(Pearson et al. 2003). 
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Crab adult equivalent loss at age 2+ for the “no action” maintenance increment associated 
with the 40-foot project ranges from a worst case of 114,640 crabs to a best case of 20,772 
crabs. This translates to a loss to the fishery of between 18,057 crabs and 3,905 crabs. 
Projected adult equivalent loss in “no action” maintenance years 1 and 20 are 44,643 and 
25,503 crabs, respectively. Projected loss to the fishery in “no action” maintenance years 1 
and 20 are 7,031 and 4,017 crabs, respectively. Year 1 was selected because it was 
anticipated to have the largest dredging volume. Year 20 was selected because it represents a 
reasonable planning horizon for dredged material management planning. Additionally, 20 
years represents a point in time beyond which dredging volumes will be considered 
constant. Dredged volumes decrease over this period due to declining volumes expected at 
Flavel Bar (CRM 11-14). 
 
Some impacts to crabs likely occur due to in-water disposal between CRM 3-18. Impacts 
below CRM 18 are likely not substantial because the area where disposal occurs is small 
compared to available habitat. Upriver of CRM 18, in-water disposal is not expected to have 
any significant impact on crab because of lack of available habitat due to low salinity. 
 
Based on the earlier analysis in the 1999 Final IFR/EIS and the evaluation report in Exhibit 
K-4, the Corps concludes the No Action Alternative will have minimal impact on crab and 
their habitat and the fishery. It is anticipated that this impact will not have any significant 
effect on population structure or dynamics. Other factors, such as ocean climate conditions 
and natural population cycles, have a far greater effect on the crab population levels. 
 
Smelt (eulachon) 
 
As noted in Section 6.1.1.2, the ODFW and WDFW have conducted additional studies 
regarding smelt. The studies found that: 
 
• The navigation channel was not observed to be the primary outmigration corridor for 

smelt larvae. 
• Larvae were distributed throughout the water column at all sampling locations. At 

sampling locations situated within the navigation channel, larvae were generally more 
abundant at the bottom and middle of the water column than at the surface. 

 
The following assessments of the potential impacts of dredging activities under the No 
Action Alternative on eulachon were based on the results documented in Exhibit K-2, 
Evaluation Report Smelt (revised). 
 
• Given the large numbers of larvae and their distribution across the river channel and 

through the water column, and the relatively small area where dredging will occur as a 
percentage of this total, it is unlikely that dredging would have a significant impact 
(through entrainment) on the outmigrating larval population. 
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• Dredging is unlikely to directly impact eulachon spawning areas because the dynamic 
nature of the bottom within the reaches to be dredged would not provide a stable enough 
substrate that would allow an adhesive smelt egg to incubate for 30 days. 

• Eulachon eggs incubating in near-shore areas in the proximity of dredging activities may 
be affected if these activities alter flow patterns or increase sedimentation. However, 
hydraulic models indicate dredging will not significantly alter the river’s flow patterns. 
The average annual bedload transport in the main river channel is expected to remain 
within the existing range. 

 
Dredging activities associated with the No Action Alternative are not expected to have a 
significant impact on the eulachon larval population, on eulachon spawning areas, or on 
eulachon eggs incubating in near-shore areas in the proximity of dredging activities. Larval 
smelt are not entrained in most cases because they are in the water column and outside the 
effect of the dredging action. Disposal is generally not a concern because most in-water 
disposal sites are further downstream than the major smelt spawning areas, which are at 
CRM 56-61 and CRM 67-69. While the current maintenance has some in-water disposal in 
these areas, this disposal is unlikely to directly impact eulachon spawning areas because the 
dynamic nature of substrates within the flowlane disposal sites (which are in or adjacent to 
the main channel) do not provide stable surfaces that would allow an adhesive egg to 
incubate for 30 days. The typical timing for the maintenance program is from July through 
October, which is after the typical spawning season for smelt. 
 
White and Green Sturgeon 
 
Green sturgeon are present in the project area. They are an anadromous member of the 
sturgeon family and range from Alaska to Mexico primarily in marine waters. They feed in 
estuaries and bays from San Francisco to British Columbia and spawn in fresh water in the 
mainstem of large rivers. Spawning currently only occurs in a few rivers–the Sacramento 
and Klamath Rivers in California and possibly the Rogue River in Oregon. No known 
spawning occurs in the Columbia River. Green sturgeon occur only in the lower 37 miles of 
the Columbia River (WaterKeepers 2001). They are demersal and occur from inshore water 
to deeper holes but commonly move to intertidal areas to feed at high tide. Most occur 
primarily in the lower estuarine portions of the Columbia though occasionally they may 
move up into freshwater. Green sturgeon are not fished commercially but are a bicatch in 
other fisheries along the south Washington coast and the Columbia River estuary. Based on 
recent catch data, it is believed that the population levels are declining (WaterKeepers 
2001). Green sturgeon occupy similar habitat as white sturgeon in the estuary and are 
thought to behave similarly. Therefore, the conclusions of these studies regarding the 
behavior and potential impacts on white sturgeon should apply equally to green sturgeon. 
 
Exhibit K-1, Evaluation Report White and Green Sturgeon (revised), includes a report 
conducted by ODFW/WDFW that provides information on the effects of dredging and in-
water disposal of dredge materials on white sturgeon in the lower Columbia River. Because 
green sturgeon occupy similar habitat to white sturgeon, and because they are thought to 
behave similarly, the conclusions of the studies regarding behavior of and potential effects 
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on white sturgeon should apply equally to green sturgeon. Although no green sturgeon were 
caught during the studies, green sturgeon have been observed in the study area. 
 
Exhibit K-1 concludes that sturgeon are present in three potential dredge disposal areas in 
the lower Columbia River. The response of these fish to disposal activities is not known. 
The study demonstrated some seasonal variability in catch rates that is strong evidence of 
variable season use. The short-term response of sturgeon to dredge disposal activities will be 
clarified by telemetry work underway by the U.S. Geological Survey. This added 
information will provide a more complete assessment of the effects potential loss of habitat 
(due to dredge-disposal activities) may have on sturgeon. Table S6-3 addresses the potential 
impacts being studied by the U.S. Geological Survey along with the recommended 
responses to the impacts, should they occur. 
 
 
Table S6-3. Study Results on Potential Sturgeon Impacts and Recommended Responses 

Potential Impacts Responses 
Direct Mortality 
(1) Immediate mortality of significant numbers of 
fish due to burial. 
(2) Delayed mortality of significant numbers of fish 
due to burial. 
(3) Fish survive disposal action. 

 
(1) Do not dispose in area or modify/schedule disposal 
practices to minimize impact. 
(2) Do not dispose in area or modify/schedule disposal 
practices to minimize impact. 
(3) No mitigation action. 

Disturbance 
(1) Significant numbers of fish leave area 
permanently. 
(2) Significant numbers of fish leave area 
temporarily. 
(3) Fish do not leave area. 

 
(1) Do not use additional sites in the future or 
modify/schedule disposal to minimize impact. 
(2) Schedule use of site to periods of low abundance. 
(3) No mitigation action. 

Feeding 
Sturgeon feed in site: 
   (1) Significant, long-term effects. 
   (2) Minor, short-term effects. 
(3) Sturgeon not feeding in site. 

 
 
(1) Do not use additional sites in the future. 
(2) No mitigation action. 
(3) No mitigation action. 

Loss of Habitat 
(1) Do not use habitat after disposal. 
(2) Return to area a short time after disposal. 
(3) Return to area a long time after disposal. 

 
(1) Do not use additional sites in the future or 
modify/schedule disposal to minimize impact. 
(2) No mitigation action. 
(3) No mitigation action. 

 
 
Pacific and River Lamprey 
 
Both species of lamprey use the lower Columbia River in the project area principally as a 
migratory corridor. They move upstream from the ocean in the spring to spawn in upper 
reaches of tributary streams in gravel riffles. They build nests or redds similar to salmon. 
The eggs hatch in a few weeks and the young (referred to as ammocoetes) burrow into the 
mud near the banks of the tributary streams where they remain for 1-2 years. After this they 
change into the adult form and migrate downstream to the ocean where they begin a 
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parasitic/predacious life that lasts for an unknown period of time. Impacts to the lamprey 
species from dredging and disposal operations are expected to be minimal since during their 
upstream and downstream migration, they occur primarily in the water column above where 
dredging would occur. 
 
Non-indigenous Species 
 
Hundreds of non-native species arrive in waters of the U.S. from foreign seas each day by 
way of ships’ ballast water, hull fouling and fishing activities. Many of these species 
establish themselves in U.S. waters, and millions of dollars have been spent in attempt to 
extinguish their invasion through research, control, and management efforts. The invasion of 
such species can cause reduction in native species numbers and through destruction of 
habitats and competition with native species for food. The biodiversity and balance of an 
ecosystem can also be threatened by changes in species interaction and transformations in 
nutrient rotation and energy flow. As trade patterns change, the number of donor regions 
increase, and new species become available to be established in non-indigenous regions, 
making the battle against non-indigenous species difficult to contain. The origin and history 
of many invasive species remains unknown and researchers can easily overlook the 
introduction of microscopic species and groups of species that are hard to recognize. 
 
Ballast water is used by shipping vessels for stability and weight throughout a voyage, and 
to increase their manageability under harsh weather conditions (NRC 1996). Water is 
pumped into the ballast tanks at the original port where cargo is unloaded and typically 
discharged at the port-of-call when a vessel receives new cargo. Because ballast water is 
pumped in along shallow coastal zones, sediment is taken on board with a range of 
organisms from small viruses to fish living in surrounding waters. With the transfer of 
ballast water from one coastal zone to another, there is a possibility for the introduction of 
non-native species entering the port where the ballast water is discharged. Fortunately, it is 
difficult for many of these organisms to subsist in a new environment due to changes in 
salinity, food source and temperature, yet those few that do survive have potential to 
establish populations and cause economic and ecological harm. 
 
Preventing ballast water organisms from establishing themselves begins with the elimination 
of species released by discharge. Accomplishing this task can be done by not taking on 
ballast water, killing the organisms during the voyage, or making sure that these organisms 
are not let go when ballast water is released. However, while limited research has been done 
to determine the best options of ballast water management, no single method has been 
proven to remove all unwanted organisms from ballast tanks. Without the presence of 
natural predators, some of these non-indigenous species have the ability to multiply very 
quickly, thereby displacing native organisms by preying on them or competing with them 
for food and space. When a bioinvader disrupts any species that is harvested commercially, 
or when such non-native species cause damage to structures it causes economic harm. The 
goal of ballast water management is to minimize the risk of invasion by species that have the 
potential of causing either economic and/or ecological destruction. 
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Mid-ocean ballast exchange has been shown to decrease aquatic nuisance species 
introductions, but also has disadvantages. Since not all ballast water is released during the 
exchange, removal of 100% of organisms is not guaranteed (Systma and Draheim 2002, 
personal communication). Exchanging water during rough weather can involve great risks, it 
cannot be practically applied to U.S. ship traffic, and also is very difficult to enforce. 
However, marine organisms from coastal zones, estuaries, and rivers are not likely to 
survive when released into the open ocean; the same is true for ocean organisms when 
released into coastal or river areas. Beyond the Great Lakes and Hudson River, the U.S. has 
no mandatory regulations concerning ballast water management. The International Maritime 
Organization, a United Nations association, recommends all vessels carrying ballast water 
undergo exchange in the open ocean to minimize risk of releasing non-indigenous organisms 
to coastal waters. A voluntary reporting system has been a low priority for most ship pilots 
(Ward 2002). 
 
The Oregon Senate Bill 895 (2001) prohibits discharge of ballast water into waters of the 
state by vessels that have traveled outside the state waters except when: (1) the vessels have 
undergone open-sea or coastal exchange, (2) the ballast water originated from the coastal 
waters between parallel 40 degrees north latitude and the parallel 50 degrees north latitude, 
or (3) an exchange was not implemented because the vessel operator believed there to be a 
danger in doing so (ODEQ 2002). In Washington, ballast water management regulations are 
similar to those in Oregon. 
 
All ballast water management reports must be turned in to the Oregon Department of 
Environmental Quality or the Merchants Marine 24 hours prior to entry into the state. From 
January 1 to March 8, 2002, 192 vessels were recorded entering into the waters of Oregon 
with 100% state compliance. Thirty-nine of those 192 vessels reported their ballast exchange 
inside the 24-hour window. The total water discharged into Oregon waters during that time 
was 475,664 metric tons. Of the 192 vessels, 85 were coastal, 10 of which discharged 
25,878 metric tons of ballast into Oregon waters (4 discharged illegally). The average 
distance from shore for coastal discharge was 86.4 miles (Vinograd 2002, personal 
communication). 
 
A majority of ships that come to port in the Columbia River never travel outside of the 
coastal zone, traveling north from California or south from the Puget Sound area.  It is 
important to note that these coastal traveling vessels are unable to exchange ballast water, 
and arrive in the Columbia River as their second or third port-of-call. Therefore, almost 30% 
of the water currently being discharged into the Columbia River is not exchanged (Smith, 
personal communication). The short voyages that are taken may permit high survival of 
ballast water species. While it is difficult to determine the origin of many exotic species that 
could invade the Columbia River, the Chinese mitten crab, zebra mussel and Eurasian 
milfoil are known species that have invaded other inland U.S. waters. 
 
The Chinese mitten crab is a native species of the Yellow Sea of Korea and China.  Since its 
discovery in the San Francisco Bay in the early 1990s, this burrowing crab has established 
itself in the bay and Delta watershed, causing a threat to native invertebrates and various 
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fisheries. The potential of predation by mitten crabs on salmonid and sturgeon eggs and 
juveniles is of great concern. Since the mitten crab is a burrowing crab, there is also a 
concern of increased erosion activity of riverbanks and levees (Systma and Draheim 2002, 
personal communication). Mitten crabs have clogged pumps, screens and intakes and have 
caused damage and killed fish at salvage facilities associated with water diversions 
throughout the San Francisco Bay area (Carlton 2001). While only a handful of mitten crabs 
have been discovered in the Columbia River (both Chinese and Japanese), these numbers 
may greatly increase through larval dispersal and intentional release unless some method is 
found for their control. 
 
Transferred to the U.S. in ballast water and on the hulls of vessels, zebra mussels have 
caused great environmental and economic harm in the Great Lakes and other inland waters. 
Zebra mussels attach to intake pipes and large colonies can disturb supplies of drinking, 
cooling, processing and irrigating water. They can attach to boat hulls, docks, navigation 
aids, fish ladders and lock structures causing permanent damage (Pennington 2002). Large 
colonies can alter aquatic ecosystems by filtering out and consuming food meant for native 
species. This increased filtration encourages unwelcome growth of rooted aquatic 
vegetation, benthic algae, and insect-like benthic organisms. Due to the large amount of 
water filtered by zebra mussels and their high body-fat content, they accumulate about 10 
times more PCBs and other toxic contaminants than native mussel species. These 
contaminants can be transferred up the food chain to birds and fish that feed on zebra 
mussels (Sea Grant Great Lakes Network 2002). 
 
Eurasian milfoil is a freshwater aquatic perennial plant with very fine, feather-like leaves 
that can adapt to a variety of environments. Watermilfoil negatively impacts aquatic 
ecosystems by forming dense canopies that completely shade out resident vegetation. Under 
the mats, temperature and pH levels increase altering water quality. The presence of 
Eurasian milfoil can interfere with fishing, boating, swimming, and water skiing activities, 
and dense clumps can clog intake pipes used for irrigation projects and power generation 
(WDOE 2002). Eurasian milfoil has invaded many of Washington’s lakes and rivers and is 
found in the Columbia River as well. Because of its fast-growth, high reproduction rate, 
widespread distribution, and difficulty to control, Eurasian milfoil is considered one of the 
most problematic plants in the northwest region. While Eurasian milfoil appears to be spread 
from water to water mainly through boating activity, it is also easily picked up in the ballast 
water of large vessels. 
 
Because of the buoyancy of grain carriers and container ships traveling across the ocean and 
along the Pacific Coast, the need for ballast is essential to maintain safety and stability. Of 
the approximately 2,000 commercial deep-draft vessels that travel the Columbia River every 
year, bulk grain carriers make up almost 25% of the total transits and take on a greater 
amount of ballast water due to their light weight prior to loading. With increased ballast 
water regulations in both Washington and Oregon, ballast water exchange is required for 
those ships entering the Columbia River, unless otherwise specified. 
 
Under the No Action Alternative, there will be no change in vessel practice. 
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6.6.1.2. revised 43-foot Channel Deepening Alternative 

For the Final SEIS, the following information has been added to this subsection for 
Dungeness crab, smelt, sturgeon, non-indigenous species, and essential fish habitat (EFH). 
 
Dungeness Crab 
 
For detailed information, see Exhibit K-4, Evaluation Report Dungeness Crabs (revised). A 
modified Dredge Impact Model (DIM) used the observed summer 2002 entrainment rates to 
project crab entrainment and adult equivalent loss and loss to the fishery. Crab adult 
equivalent loss at age 2+ for project dredging prism (construction and 40-foot channel 
maintenance) ranges from a worst case of 281,528 crabs to a best case of 38,811 crabs (of 
these amounts, the increment associated with channel improvement is 166,888 crabs and 
18,039 crabs). This translates to a loss to the fishery of between 44,342 and 7,252 crabs (the 
increment associated with channel improvement project is 26,285 crabs and 3,347 crabs). 
This loss to the fishery compares to annual landings of 5.3 million crabs in the Washington 
and Oregon region around the Columbia River. 
 
Transition with volumes over the first 20 years. Maintenance dredging for the 43-foot 
channel consists of materials that would have been dredged to maintain the 40-foot channel 
plus additional materials to maintain the additional depth. Project maintenance dredging 
quantities for the 43-foot channel are somewhat higher than projected quantities for the 40-
foot channel in the early years of the project. However, in later years of the project the 
quantities become nearly equivalent. Projected adult equivalent loss for maintenance of the 
43-foot project (including quantities from the 40-foot as well as additional increment due to 
the 43-foot project) in years 1 and 20 are 56,840 and 25,612 crabs, respectively (the 
increment associated with channel improvement project is 12,197 crabs and 109 crabs). 
Projected loss to the fishery for maintenance of the project in years 1 and 20 are 8,953 and 
4,035 crabs, respectively (the increment associated with channel improvement project is 
1,922 crabs and 18 crabs). In other words, by maintenance year 20 or sooner, entrainment 
associated with the channel improvement project is effectively equal to that of the No 
Action Alternative. 
 
As with the No Action Alternative, some impacts to crabs are likely to occur due to in-water 
disposal between CRM 3-18. The proposed disposal plan may result in a marginally higher 
impact due to increased flowlane disposal relative to the no-action alternative. Impacts 
below CRM 18 are likely not substantial because the area where disposal occurs is still small 
compared to available habitat. Upriver of CRM 18, in-water disposal is not expected to have 
any significant impact on crab because of lack of habitat due to low salinity. In addition, the 
Corps through use of the salinity/crab abundance model will attempt to avoid and minimize 
impacts from in-water disposal. 
 
Based on the Corps’ and USEPA’s earlier analysis in the 1999 Final IFR/EIS and the 
evaluation report in Exhibit K-4, while there is a marginal increase in entrainment and 
indirect effects (habitat disruption) compared to the No Action Alternative, the Corps 
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concludes the project still has minimal impact on crab, their habitat, and the fishery, and still 
does not have any significant effect on population structure or dynamics. As with the No 
Action Alternative, other factors such as ocean climate conditions and natural population 
cycles have a far greater affect on the crab population levels than would the project. Further, 
the Corps will use the salinity/crab distribution model to schedule dredging and disposal to 
avoid and minimize impacts to crab. 
 
Exhibit N, Physical and Biological Studies of the Deep Water and Shallow Water Sites, 
includes information on additional data collection for the near ocean. The Corps and USEPA 
conducted physical characterization of the ocean sites including side-scan sonar, geophysical 
information, sediment profiling, sediment trend analysis, and sediment sampling with 
chemical evaluation. Also, biological data collection began in summer 2002 to include 
sediment profiling, benthic sampling, crab pot data collection, and trawling to characterize 
the biological baseline of the Deep Water Site. Crab pot data collection and trawling 
occurred at the Shallow Water Site. This data serves as the basis for considering measures to 
minimize impacts to crabs in the event that the ocean sites are used for this project. 
 
Smelt (eulachon) 
 
In general, the findings and recommendations from the state agency research (see Exhibit K-
2, Evaluation Report Smelt) were that dredging activities associated with channel deepening 
are not expected to have a significant impact on migrating eulachon larvae (through 
entrainment), on eulachon spawning areas, or on eulachon eggs incubating in nearshore 
areas in the proximity of dredging activities. Disposal is generally not a concern because 
most in-water disposal sites are downstream of the lowest major smelt spawning areas, 
which are at CRM 56-61 and CRM 67-69. While the current construction plan has some 
limited in-water (flowlane) disposal at CRM 51-56 and CRM 59-62, this disposal is unlikely 
to directly impact eulachon spawning areas because the dynamic nature of substrates within 
the flowlane disposal sites (which are in or adjacent to the main channel) do not provide 
stable surfaces that would allow an adhesive egg to incubate for 30 days. Impacts to 
migrating larval smelt from disposal are a concern to the agencies and though they are 
unsure of the level of impact, they have indicated in the letter in Exhibit K-2 that disposal 
not occur during the peak of the larval movement downstream. The peak out migration in 
2001 was from April 2-18, but can vary. The period of peak larval outmigration will be 
determined by the agencies prior to construction, but will likely fall within or near this 
period. The Corps has agreed to schedule construction dredging and disposal to avoid this 
period. No additional specific actions (e.g., timing restrictions) are recommended because it 
is unlikely that dredging associated with channel improvement would have a significant 
impact on eulachon. As discussed in the No Action Alternative, maintenance dredging 
occurs outside this window. 
 
White and Green Sturgeon 
 
Impacts to sturgeon from the 43-foot channel would be similar to those discussed under the 
No Action Alternative, although the volumes during the construction period would be 
greater (see Subsection 6.6.1.1). 
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Pacific and River Lamprey 
 
Impacts to the lamprey species from dredging and disposal operations are expected to be 
minimal since during their upstream and downstream migration, they occur primarily in the 
water column higher than where dredging would occur. It is unlikely that the change in 
physical parameters predicted with the project will have an effect on their migration or 
ocean entry. 
 
Non-indigenous Species 
 
While the channel improvement project would provide greater navigation reliability and 
efficiency with existing vessels, it is not anticipated to increase the volume of river traffic. 
Therefore, the project would have no effect on the amounts of ballast water brought into the 
Columbia River. 
 
Essential Fish Habitat 
 
Exhibit I, Essential Fish Habitat Assessment, evaluates impacts to ground fish and coastal 
pelagic habitat. The NOAA Fisheries will review and comment on the EFH assessment for 
ground fish and pelagic species. The NOAA Fisheries reviewed the EFH for salmonids in 
the May 20, 2002 Biological Opinion and concluded that there may be adverse effects to a 
variety of habitat parameters for ESA-listed salmonids. However, NOAA Fisheries 
concluded that the ESA conservation measures, the reasonable and prudent measures, and 
terms and conditions, all of which are outlined in the Biological Opinion, address these 
adverse effects. 

6.6.1.3. new Ecosystem Restoration Features 

This new subsection has been added for the Final SEIS to discuss impacts of the ecosystem 
restoration features on Dungeness crab, smelt, sturgeon, non-indigenous species and EFH. 
Impacts of these features on listed salmonids are discussed in the BA (Exhibit H, ESA 
Consultation, available on the Corps website). Also see Section 6.7.1.2. 
 
Dungeness Crab 
 
The ecosystem restoration features, including the new features developed during the ESA 
consultation, are all located above CRM 18 in areas where the salinity is not expected to 
support significant Dungeness crab populations. Therefore, creating the restoration features 
would not be expected to significantly impact crabs. 
 
Smelt (eulachon) 
 
The two ecosystem restoration features that use dredge material in a beneficial manner are 
downstream of the major smelt spawning areas. The ecosystem restoration features should 
not have an adverse impact on smelt. 
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White and Green Sturgeon 
 
Sturgeon are known to use the Lois Island embayment. It is assumed they use the Millar 
Pillar area but the extent is unknown. Construction of the ecosystem restoration features at 
these two locations will impact any sturgeon that do use the areas due to the loss of habitat 
by filling operations. However, sufficient habitat for sturgeon exists in the estuary so this 
displacement is not expected to have significant impact on sturgeon populations. After 
completion, benthic productivity in the tidal marsh habitat that will develop is expected to be 
greater than base condition. Further, detrital export from the tidal marsh component of these 
features is likely to benefit sturgeon by increasing forage resources for benthic invertebrates 
in the estuary. A net gain in overall estuarine productivity, including that for sturgeon, 
would be anticipated from these two ecosystem restoration features. None of the other 
ecosystem restoration features are anticipated to have any effect on the deep-water areas 
used by sturgeon. 
 
Pacific and River Lamprey 
 
No impacts are anticipated to the lamprey species from dredging at the temporary sump and 
disposal operations at Lois Island, and disposal actions at Miller-Pillar. Lamprey occur 
primarily in the water column higher than where dredging would occur during their 
upstream and downstream migration. It is unlikely that the change in physical parameters 
associated with any of the ecosystem restoration features will have an adverse effect on their 
migration or ocean entry. 
 
Non-indigenous Species 
 
The ecosystem restoration features have no effect on the volume of river traffic. Therefore, 
these features would have no effect on the amounts of ballast water brought into the 
Columbia River. 
 
Essential Fish Habitat 
 
See Subsection 6.6.1.2. 

6.6.2. revised Wildlife Resources 

6.6.2.1. revised No Action Alternative 

For the Final SEIS, the following updated information is being added to this subsection. 
Additional information regarding impacts to wildlife resources from Washington upland 
disposal sites is provided in Exhibit K-8, Consistency with Critical Areas Ordinances 
Including Wetland Mitigation (revised). Some of these upland disposal sites are used for the 
No Action Alternative and the proposed project. The discussion as it applies to those 
disposal sites indicates what the impacts would be under the No Action Alternative. This 
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exhibit also discusses measures considered and being used to avoid, reduce, minimize or 
mitigate such impacts. As discussed in Section 6.2.3.1, the size of some of the disposal sites 
has been reduced, and this reduction has decreased the impact to riparian and wetland 
habitat. Therefore, a corresponding reduction of impacts to wildlife species that rely on such 
habitat also would be anticipated. 

6.6.2.2. revised 43-foot Channel Deepening Alternative 

For the Final SEIS, the following updated information is being added to this subsection. 
Exhibit K-5, Wildlife and Wetland Mitigation, identifies potential impacts of the project 
from the use of existing and new Washington upland disposal sites for the proposed plan. 
This exhibit also discusses measures considered and being used to avoid, reduce and 
minimize impacts and includes a wetland mitigation plan to provide further detail on how 
wetland impacts will be mitigated. 
 
Since issuance of the 1999 Final IFR/EIS, potential wildlife impacts have been reduced in 
several ways. Seventeen acres of riparian forest at Lord Island (O-63.5) were afforded 
protection in the 2001 BA reducing the overall riparian forest impact associated with the 
project from approximately 67 acres to approximately 50 acres (approximately 25% 
reduction). In addition, corrections to mapping inconsistencies at the Mount Solo disposal 
site (W-62.0) have resulted in a reduction of impacts to wetlands from approximately 20 
acres to approximately 16 acres (approximately 20% reduction). As noted in Exhibit K-5, 
the mitigation plan currently calls for restoring or developing 194 acres of wetlands, which 
represents about a 12:1 ratio of mitigation to wetland impact. Exhibit K-8, Consistency with 
Critical Areas Ordinances Including Wetland Mitigation, contains a more detailed draft 
wetland mitigation plan for proposed Washington wetland mitigation effort at Woodland 
Bottoms and Martin Island. 

6.6.2.3. revised Least Cost Disposal Alternative 

For the Final SEIS, the following updated information is being added to this subsection. The 
review of disposal sites conducted during preparation of the 2001 BA resulted in a reduction 
in riparian forest impacts (see Exhibit K-5, Wildlife and Wetlands Mitigation). Seventeen 
acres of riparian forest at Lord Island (O-63.5) were afforded protection in the BA reducing 
the overall riparian forest impact associated with the project from 67 to 50 acres 
(approximately 25% impact reduction). As discussed above, correcting mapping 
inconsistencies at the Mount Solo site (W-62.0) also resulted in reducing wetland impacts 
associated with the least cost disposal plan from 28 to 24 acres. 

6.6.2.4. revised Proposed (Sponsors’ Preferred) Disposal Alternative 

The Sponsor’s preferred disposal alternative incorporates the same changes in Subsection 
6.6.2.3, but with a further reduction in impact to agricultural lands from 200 to 172 acres 
(about 14%) due to reduced disposal acreage requirements at Gateway (W-101) and Mt. 
Solo (W-62). Under the current plan, the Gateway disposal site is reduced from 69 to 40 
acres (approximately 40% reduction) and Mt. Solo has been reduced from 50 to 46 acres. 
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6.6.2.5. new Ecosystem Restoration Features 

This new subsection is being added for the Final SEIS to discuss impacts of the ecosystem 
restoration features on wildlife resources. Five new restoration features were added to the 
project during the ESA consultation process. These features are in addition to the three 
discussed in the 1999 Final IFR/EIS. Impacts to ESA wildlife are discussed in the 2001 BA. 
 
The Lois Island embayment habitat restoration will restore 191 acres of tidal marsh habitat 
for fish and wildlife resources. Waterfowl, shorebirds, raptors, including bald eagles, various 
songbirds and herons will ultimately benefit from the restoration of tidal marsh habitat as 
this habitat provides foraging resources for these species. There will be a time delay of 1 to 
5 years for wildlife benefits to accrue as vegetation and benthic invertebrate communities 
pioneer into the restored area and become established. Detrital export from the tidal marsh 
habitat will provide forage resources for estuarine benthic invertebrates, and ultimately 
juvenile salmonids The tidal marsh with associated mudflats and shallow subtidal channels 
that borders the upstream shoreline of Lois Island provides an excellent example of the 
restoration objective sought as regards to habitat complexity and wildlife use targeted by the 
restoration action. Bald eagles will be disturbed from portions of their foraging territory 
during project construction (2001 BA). Use by ducks, grebes, loons, cormorants, gulls and 
terns would be lessened during the construction years until the feature is completed and 
plant and benthic invertebrate communities colonize the area and become established. 
 
The purple loosestrife control program is aimed at addressing the spread of this invasive 
plant species in the estuary between CRM 18-52. Where the plant has become densely 
established (Wallace Island), native plant diversity and density in the intertidal marsh habitat 
has been reduced. A reduction in the productivity of the native intertidal marsh vegetation in 
the estuary would have a substantial impact on the wildlife resources that use the estuary. A 
reduction in wintering waterfowl usage would impact raptors also, which make use of 
waterfowl as a forage resource. A monoculture of purple loosestrife could affect insect 
production and diversity, which would thus impact wildlife species dependent upon this 
resource (e.g., various songbirds and shorebirds). Implementation of the proposed feature 
over a 5-year period would result in minor site-specific disturbance to various wildlife 
species as control and monitoring activities are conducted. Such disturbance would be 
temporary in nature and only typically entail small, localized areas. 
 
The Miller-Pillar restoration feature would restore 235 acres of tidal marsh/intertidal flats 
habitat in a currently erosive area where depths increased from -6 feet CRD to about -30 feet 
CRD. Shallow subtidal habitat is more productive for benthic invertebrates than deeper 
subtidal areas. Increased benthic invertebrate productivity is important for fish production, 
which has a bearing on the level of use by grebes, loons, cormorants, gulls, and terns. Use 
by these species is expected to increase post-construction. The benefits associated with this 
feature are comparable to Lois Island embayment. Construction disturbance would lessen 
wildlife use in the immediate area, but is considered relatively minor because the area is not 
currently frequented by wildlife concentrations. To lessen the presence of cormorants, bird 
excluders will be placed on top of the pile dikes. King piles at each pile dike would provide 
perching for bald eagles. 
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Restoration efforts at Tenasillahe Island would occur in three phases. The interim feature 
(Phase 1) includes provisions to increase flow and circulation in the 92 acres of interior 
slough channels (blocked by flood control levees encompassing the island). Improvements 
to flow and circulation will allow for juvenile salmonids access and egress and allow rearing 
and foraging activities by juvenile salmonids to occur in these channels. Construction of 
inlet channels and control structures and improvements to the existing tidegates would be 
accomplished. Construction of the inlets and outlet improvements would pose a minor 
disturbance to wildlife, including Columbian white-tailed deer. It is expected that the minor 
disturbance will simply cause wildlife to avoid the immediate area. Post-construction 
benefits for wildlife are relatively minor and would accrue from better water quality 
conditions and associated improvements in benthic invertebrate and aquatic vegetation 
production. Waterfowl broods rearing in the channels and aquatic furbearers represent 
species that may benefit from the interim action. 
 
The Cottonwood-Howard Island Columbian white-tailed deer introduction (Phase 2 of the 
Tenasillahe Island restoration feature) is intended to reintroduce this species to a portion of 
their historic range on secure habitat. The sponsor ports will purchase the islands, except for 
portions owned by WDNR. That acreage (approximately 650 acres), outside the project 
needs for dredged material disposal, will be used for Columbian white-tailed deer range. 
Other wildlife species present on these islands are not likely to incur any adverse affects 
from this action. 
 
Implementation of the long-term feature (Phase 3) poses substantial benefits for waterfowl, 
shorebirds, raptors, gulls and other species that forage in intertidal marsh/mudflat and 
shallow subtidal habitats. Breaching of the flood control dikes would restore 1,778 acres of 
intertidal marsh/mudflat and shallow subtidal habitat thus benefiting these species. Fisheries 
resources would benefit from unimpeded access to the area rearing and foraging activities. 
The significant increase in primary productivity form tidal marsh vegetation exported to the 
estuary as detritus would benefit production of benthic invertebrates and thus juvenile 
salmonids and other fish species that forage on them. The wildlife species incurring the most 
impact would be the Columbian white-tailed deer, which would lose substantial acreage of 
artificially maintained habitat (e.g., upland habitat provided through operation of flood 
control dikes and water control structures). 
 
However, implementation of this long-term feature is predicated upon the delisting of 
Columbian white-tailed deer, which is dependent upon establishment of three secure and 
viable deer populations. Given the current condition, e.g., secure and viable populations at 
the mainland deer refuge and Tenasillahe Island, two additional secure and viable deer 
populations would have to be established prior to implementation of this feature. A 10-year 
period has been estimated for accomplishment of this task. 
 
The Bachelor Slough restoration feature entails dredging of the slough to approximately 0 
feet NGVD. This action encompasses approximately 85 acres of slough channel along the 
2.75-mile length of the slough. Dredging of the slough is contingent upon slough sediments 
meeting established agency criteria for contaminants and availability of disposal sites on 
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adjacent lands owned by the USFWS or WDNR. Riparian forest development on the 46 
acres of these disposal sites post-deposition represents a key element of this feature. 
Riparian forest development along 6 acres of the Bachelor Slough shoreline also is included. 
 
Dredging of Bachelor Slough would be conducted between July 1-September 15 to 
minimize impacts to wildlife, which make greatest use of the Ridgefield National Wildlife 
Refuge during fall, winter, and spring when wintering waterfowl are present. Anadromous 
fisheries use is expected to be low in this timeframe due to low, warm waters. The riparian 
development along the shoreline of Bachelor Slough would benefit resident and Neotropical 
migrant songbirds, reptiles and amphibians, small mammals and aquatic furbearers. These 
species would incur some adverse impacts initially as the habitat is converted from an 
invasive plant (e.g., false indigo and reed canarygrass) to a native riparian forest habitat. 
With establishment of riparian forest, these species would attain better habitat conditions 
than at present. This improvement would be associated with a more diverse plant species 
composition and structural component (e.g., height, varying canopy layers, and ultimately 
large wood debris on the ground) that would develop as the riparian forest matures. 
 
The upland disposal site on WDNR land is a sandy, previously used dredged material 
disposal site that has few plant species comprising minor ground cover present. Placement 
of dredged material, estimated to be relatively silty material, and subsequent development of 
riparian forest habitat would substantially improve wildlife use at this location for the 
aforementioned species groups while having a negligible impact on the few species that 
currently use the location. The other two potential riparian forest development locations are 
located at upland, presently grassland locations on the Ridgefield National Wildlife Refuge. 
Species such as savannah sparrows and garter snakes, which make use of this grassland 
habitat, would be adversely impacted by conversion to riparian forest habitat, which 
represents the historical habitat that would have occurred on these sites. Riparian forest 
habitat would support a more diverse array of wildlife species than grassland habitat. Loss of 
habitat, principally grasslands used for grazing by wintering waterfowl would be minimal. 

6.7.  Threatened and Endangered Species 

6.7.1. revised Aquatic Species 

For the Final SEIS, Subsections 6.7.1.1 and 6.7.1.2 have been added to provide information 
and analyses developed during the ESA consultation concerning impacts to listed salmonids 
from the project and the ecosystem restoration features. Also, Subsection 6.7.1.3 was added 
for the Final SEIS to discuss the Biological Opinions. 

6.7.1.1. new ESA Consultation Results for the 43-foot Channel Deepening 
Alternative 

Seven salmonid species have population segments that are federally listed under the ESA 
(endangered, threatened, or proposed for listing) and spend a portion of their lives in the 
action area of the Columbia River (see Sections 1.3.1 and 2.1 for a definition of the action 
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area). These species include 12 federally listed salmonid ESUs, one listed DPS, one DPS 
proposed for listing, and one candidate ESU. The 2001 BA prepared for the ESA 
consultation and the 2002 Biological Opinions are included as Exhibit H (Corps website) to 
the Final SEIS. The ESUs and DPSs addressed in the 2001/2002 ESA consultations are 
listed in Table S6-4. The 2001 BA and 2002 Biological Opinions include extensive 
information regarding the environmental conditions pertaining to these listed species and 
formerly designated critical habitat.2 
 
 
Table S6-4. Federally Listed Salmonid ESUs/DPSs in the Action Area 

Evolutionarily Significant Unit (ESU) Status 
Life 

History 
Type 

Juvenile Life 
Stage in Lower 
Columbia River 

Date 
Listed 

Chinook salmon (Oncorhynchus tshawytscha) 
    Snake River spring/summer Threatened Stream Yearling + 4/22/92 
    Snake River fall Threatened Ocean Subyearling 4/22/92 
    Lower Columbia River Threatened Ocean Subyearling 3/24/99 
    Upper Columbia River spring Endangered Stream Yearling + 3/24/99 
    Upper Willamette River Threatened Ocean Subyearling + 3/24/99 
Chum salmon (Oncorhynchus keta) 
    Columbia River Threatened Ocean Subyearling 3/25/99 
Sockeye salmon (Oncorhynchus nerka) 
    Snake River Endangered Stream Yearling + 11/2/91 
Steelhead trout (Oncorhynchus mykiss) 
    Snake River Threatened Stream Yearling + 8/18/97 
    Lower Columbia River Threatened Stream Yearling + 3/19/98 
    Middle Columbia River Threatened Stream Yearling + 3/25/99 
    Upper Columbia River Endangered Stream Yearling + 8/18/97 
    Upper Willamette River Threatened Stream Yearling + 3/25/99 
Coho salmon (Oncorhynchus kisutch) 
    Lower Columbia River/Southwest 
    Washington Candidate Stream Yearling + 7/25/95 

Distinct Population Segments (DPS) 
Bull trout (Salvelinus confluentus) 
    Columbia River Threatened Trout Yearling + 6/10/98 
Cutthroat trout (Oncorhynchus clarki clarki) 

    Southwest Washington/Columbia River Proposed 
Threatened* Trout Yearling + 10/25/99 

 
*On July 5, 2002, USFWS withdrew its proposal to list cutthroat trout as threatened. 65 Federal Register 
44934. 
 
 
 
                                                 
2 Although NOAA Fisheries had formally designated critical habitat for salmonid species under its jurisdiction, 
the designations have since been withdrawn by the agency. Nevertheless, potential impacts of the project on 
the formerly designated critical habitat were analyzed in the 2001 Biological Assessment and 2002 NOAA 
Fisheries Biological Opinion. USFWS has not yet formally designated critical habitat for bull trout. 
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The 2001 BA (Exhibit H on the Corps’ website) provides detailed information and 
environmental analyses for a number of topics relevant to the conservation of threatened and 
endangered salmonids. NOAA Fisheries and USFWS adopted much of this analysis in their 
2002 no-jeopardy Biological Opinions. Summary information and analyses are provided in 
the following sections at the ecosystem pathway level as described in the conceptual model 
(habitat-forming processes, habitat types, habitat primary productivity, food web, growth, 
and survival). The effects discussed in the BA and Biological Opinions for individual 
ecosystem indicators are linked to this larger ecosystem scale by addressing how these 
effects might change the ecosystem pathways. 
 
Effects on Pathways 
 
This section addresses the specific effects of the project on the respective indicators at a 
broader ecological level of analysis (ecosystem pathways).  
 
Habitat Forming Process Pathway 
 
Potential changes to the seven individual ecosystem indicators (suspended sediment, 
bedload, woody debris, turbidity, salinity, accretion/erosion, and bathymetry) that are 
important to forming the three primary habitats (tidal marsh and swamp, shallow water and 
flats, water column) for juvenile salmonids in the lower Columbia River were identified and 
analyzed as follows. 
 
• There will be short-term, localized increases in suspended sediment concentrations in the 

immediate vicinity of dredging and disposal operations. There may be as much as a 
4.5% increase in the total suspended sediment load in the lower Columbia River as a 
result of dredging and disposal from the project. Increased suspended sediment levels 
would tend to improve habitat-forming processes in the estuary by providing additional 
materials to form tidal marsh and swamp habitat. However, the increased suspended 
sediment load is likely too small to have a measurable effect on habitat-forming 
processes. 

 
• The project may temporarily shift the direction of bedload movement along the sides of 

the navigation channel as a result of side-slope adjustments, which may cause erosion at 
some previous beach nourishment sites. This process will take 5-10 years and would not 
affect water column or tidal marsh/swamp habitats. Over that time, shallow water and 
flats habitat at six historical shoreline disposal sites will tend to move shorewards into 
former areas of artificial beach that have slowly eroded. All of the shoreline sites have 
been used in the past for dredge disposal. Two of the six historical disposal sites, Sand 
Island (CRM 86.2) and Miller Sands Spit (CRM 22.5), would be used throughout the life 
of the project. Because the bedload transport rate during maintenance sideslope 
adjustment would occur at the same rate at which normal bedload transport would occur 
without the project (just in a different direction), the quantity and quality of shallow 
water and flats habitat is expected to remain constant in the river and estuary reaches. 
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• There will be short-term, localized increases in turbidity levels in the immediate vicinity 
of dredging and disposal operations. Short-term localized turbidity levels of 5-26 NTUs 
that could be caused by the project are not likely to produce detectable effects on plant 
growth in the lower river. Not only is the amount of increase too low, but it also will be 
localized to the immediate areas where dredging and disposal occurs. The highest levels 
of turbidity would occur in deep water and sandy beach areas that are not suitable 
salmonid habitat. 

 
• Salinity increases of less than 0.5 ppt in the shallow embayments of the estuary 

(Cathlamet and Grays Bays) would occur. Salinity increases up to 5 ppt would occur in 
the bottom of the navigation channel. The computed differences in modeling between 
base and with project conditions for salinity in shallow areas are much smaller than 
natural temporal variations due to normal variations in freshwater flow and tidal 
dynamics. Differences computed for the channel bottom are increases up to 5 ppt. This 
will not affect habitat-forming processes in any of the three primary habitat types. 

 
• The salinity wedge could potentially be shifted upstream (up to 1 mile), resulting in a 

possible shift in the ETM location. The potential ETM shift would occur in a relatively 
small part of the south channel. It would generally remain within the current range or 
path of the ETM, with up to a 1-mile shift in the upstream boundary. This change is 
smaller than the existing daily fluctuations caused by flow conditions. The ETM 
suspends nutrients in the estuary, which are then distributed by tides and currents in the 
river system. Any fluctuation in the location of the ETM that may result from the project 
is not expected to affect the tidal influences and currents that distribute nutrients 
throughout the estuary. The effect of the potential ETM shift on distribution of nutrients 
in the estuary is expected to be so small that it cannot be measured. 

 
• Bathymetric changes will include up to 3 feet of deepening in areas of the navigation 

channel that are currently shallower than -48 feet CRD and some rise in the riverbed at 
shoreline and flowlane disposal sites. Also, there is a potential for 0-3 feet of deepening 
along the side slopes adjacent to the dredge cuts. Water surface elevation could be 
affected between CRM 80-146. The decrease could be as much as 0.18 foot 
(approximately 2 inches) at the upstream end of the project, which is not anticipated to 
affect habitat-forming processes. The 3-foot lowering of the channel bathymetry will 
occur in 56% of the navigation channel, which is not expected to directly impair habitat-
forming processes because the water depth increase is limited to the channel and will 
add 3 feet to water column type habitat. Flowlane disposal occurs in water column 
habitat and will not have an effect on habitat-forming processes for any of the habitat 
types. Habitat opportunity, as defined by Bottom et al. (2001), considers water depth and 
velocity conditions that provide favorable habitat for juvenile salmonids. Using this 
definition, physical modeling results are nearly identical for the base and with-project 
conditions, which indicates that the project will not have an impact on habitat 
opportunity as it relates to water depth in the estuary. Shoreline disposal will occur in 
areas where salmonid habitat is not present and will not affect habitat-forming processes. 
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Therefore, modeling performed for the project, as well as the analysis provided during the 
ESA consultation process, indicates that there will not be a significant effect on habitat-
forming processes as a result of the project. The Corps will implement compliance measures 
to ensure effects are minimized and will monitor to confirm this conclusion (see the 
Monitoring and Compliance Actions sections below). 
 
Habitat Types Pathway 
 
Potential changes to the three primary habitat types for juvenile salmonids in the lower 
Columbia River (tidal marsh and swamp, shallow water and flats, water column habitat) 
were identified and analyzed as follows. 
 
• Side-slope adjustments may cause a shift in the location of shallow water habitat-

forming processes in areas where the navigation channel is adjacent to previous 
shoreline disposal sites. Shoreline disposal could potentially disturb and shift the 
location of shallow water habitat at the three proposed disposal sites: Sand Island, Miller 
Sands Spit, and Skamokawa Beach. While the three sites have the potential to affect 
salmonid habitat areas, an assessment of the sites concluded that they do not contain 
many of the important habitat features used by salmonids for rearing, such as low 
velocity, vegetation, and food sources. These areas likely provide a corridor for 
migrating salmonids and, consequently, there is some potential effect from the project. 

 
• Water column habitat will be directly affected by the increased depth (about 3 feet) of 

the water column within a portion of the navigation channel in the action area. 
 
• Drilling and blasting actions (blasting is needed to remove about 50,500 cubic yards of 

rock (see Table S1-1) at Warrior Rock near St. Helens may affect water column habitat. 
Blasting will be done during the preferred in-water work window when salmonid 
abundance is lowest and will minimize impacts to listed stocks. The blasting plan will be 
designed to further minimize any impacts by keeping over pressures above the blast zone 
to less than 10 pounds per square inch. This level is generally believed by NOAA 
Fisheries to be below the level at which salmonids would be adversely affected. A state 
approved plan for blasting will be developed to further minimize impacts. Based on the 
above, the potential impacts to water column habitat would be minimized. 

 
• Water clarity may be reduced temporarily in very localized areas by the action of the 

dredge head on the bottom of the navigation channel and by flowlane disposal of 
dredged material. 

 
• Proposed dredging timelines are consistent with the Biological Opinion for maintenance 

dredging because dredging occurs in areas where salmon are not present at depths 
greater than 20 feet. Dredging and disposal during construction will be conducted over a 
2-year period in selected areas of the channel. Although this is outside of the normal 
November 1 through February 28 in-water work period, it is not anticipated to have 
significant effects on listed salmonids. Salmonids normally do not occur to any extent in 
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the areas being dredged or the disposal sites (except the three shoreline sites). Juvenile 
salmonids normally migrate along the channel margins using the side slopes as structure. 
They occur primarily at depths less than 20 feet and should not be affected by dredging 
and disposal operations. Although they can occur near the three shoreline disposal sites, 
these sites are highly erosive and do not provide much, if any, habitat. Therefore, 
potential impacts associated with project timing would be minimized. 

 
Therefore, the analysis provided during the ESA consultation indicates that there will be no 
measurable effects on the primary habitat types as a result of the project. The Corps will 
implement compliance measures to ensure effects are minimized and will monitor to 
confirm this conclusion (see the Monitoring and Compliance Actions sections below). 
 
Habitat Primary Productivity Pathway 
 
Potential changes to the six factors (light, nutrients, imported and resident phytoplankton 
production, benthic algae production, and tidal marsh/swamp production) that are important 
to primary productivity within salmonid habitat were identified and analyzed as follows. 
 
• Short-term reductions in light may result in localized, short-term reductions in 

photosynthesis by benthic plants and phytoplankton. However, these changes likely will 
not be of sufficient duration to result in a loss of vegetation or measurable biomass 
production. The ephemeral and transient nature of the project activities suggests that a 
reduction in light penetration would occur for only very short periods of time. In 
addition, the reductions will occur primarily in deep-water areas that do not support 
large amounts of vegetation other than phytoplankton. 

 
• Change in salinity intrusion may affect the location of resident phytoplankton 

productivity, the location where imported freshwater phytoplankton contact intolerable 
salinity extremes, and the location of benthic algae productivity. These productivity 
changes are anticipated to be undetectable. No change in type or quantity of imported 
phytoplankton within the system is anticipated. In addition, while resident phytoplankton 
will expand its range in correlation with any upstream expansion of salinity, this effect 
on phytoplankton will not be measurable because the upstream expansion of salinity is 
not anticipated to be measurable. There may be a small upstream expansion of benthic 
algae production, but this is difficult to determine because a myriad of diatom species 
that make up the flora are euryhaline. None of these slight changes would have a 
measurable effect on primary productivity within the system. 

 
Therefore, the analysis provided during the ESA consultation indicates that there will be no 
measurable effects on habitat primary productivity as a result of the project. The Corps will 
implement compliance measures to ensure effects are minimized and will monitor to 
confirm this conclusion (see the Monitoring and Compliance Actions sections below). 
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Food Web Pathway 
 
Potential changes in eight relevant components (deposit feeders, mobile macroinvertebrates, 
insects, suspension/deposit feeders, suspension feeders, tidal marsh macrodetritus, and 
resident/imported microdetritus) of the food web in the lower Columbia River were 
identified and analyzed as follows. 
 
• Limited removal and burying of deposit feeders, suspension/deposit feeders, and 

suspension feeders will occur in portions of the navigation channel and deep water areas. 
Removal and burial effects on these organisms are expected to be relatively short-lived, 
with dredge and disposal areas being recolonized post-construction. These organisms 
occur in low densities in the navigation channel because the sand waves create unstable 
habitat conditions. In these and other areas of the river, densities fluctuate as a result of 
constantly changing environmental conditions. No changes to these organisms are 
anticipated in shallow water areas, side channels, or embayments, which are the 
important locations for salmonid feeding opportunities. The Corps’ monitoring program 
includes a post-project survey of ecosystem conditions that addresses these organisms in 
shallow water areas. 

 
• Dredging and disposal actions will result in loss of adult and juvenile mobile 

macroinvertebrates. Although some mortality of mobile macroinvertebrates by dredging 
and disposal operations will occur, this mortality is expected to have an insignificant 
effect on overall populations in either the estuary or the river mouth. Mobile 
macroinvertebrates are adapted to respond rapidly to disturbances and to recolonize 
areas following these disturbances. Mobile macroinvertebrates can be an important food 
item for salmonids in estuaries. Changes in mobile macroinvertebrate populations 
resulting from project actions are not anticipated to affect the salmonid food web. 

 
• There may be a slight upstream shift in the ETM, which would be accompanied by a 

slight shift in the focus of resident and imported microdetritus food web input. 
 
Therefore, the analysis provided during the ESA consultation indicates that there will be no 
significant effects on the food web as a result of the project. The Corps will implement 
compliance measures to ensure effects are minimized and will monitor to confirm this 
conclusion (see the Monitoring and Compliance Actions sections below). 
 
Growth Pathway 
 
No potential changes were identified to the six factors (habitat complexity, connectivity and 
conveyance; velocity field; bathymetry and turbidity; feeding habitat opportunity; refugia; 
and habitat-specific food availability) that can influence the growth of salmonids. 
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Survival Pathway 
 
Eight factors were identified that can influence the survival of salmonids (contaminants, 
disease, suspended solids, stranding, temperature and salinity extremes, turbidity, predation, 
and entrainment). The following potential change to these factors was identified and 
analyzed as follows: 
 
• A turbidity plume associated with dredging and disposal activities could increase 

salmonid predation. Increases in suspended sediments are likely to be very localized in 
deeper water and sandy shoreline areas and will be of short duration. For juvenile 
salmonids, the turbidity increase is unlikely to affect survival because juveniles do not 
use these areas. 

 
Additional analysis of available sediment quality data relating to Columbia River dredging 
was conducted as part of the SEI and reconsultation process, and is presented in Appendix B 
of the Biological Assessment (Exhibit H on the Corps’ website). Further information was 
also provided to the NOAA Fisheries and the USFWS on sediment quality in the Corps 
April 22, 2002 BA amendment letter. This information is provided in Exhibit H (on Corps 
website). The NOAA Fisheries and USFWS concluded that the estimated risk of exposure of 
ESA-listed salmonids and bull trout from contaminated sediments from project activities 
was limited (see NOAA Fisheries and USFWS Biological Opinions in Exhibit H). Further, 
they support implementation of the Corps’ contaminant monitoring and evaluation activities 
proposed in the 2001 BA and have these included activities in the mandatory terms and 
conditions of the Biological Opinions. 
 
Also, the Corps analyzed whether the increase in channel depth would result in larger vessel 
sizes and/or load capacity, which could result in increased vessel speed, larger wake, and 
increase juvenile salmon stranding (Exhibit K-3, Evaluation Report Fish Stranding). A 2001 
analysis of whether the deeper draft ships will produce larger waves in a deeper channel 
indicates that little, if any, change in wave size is expected (Hermans, SEI Presentation, 
2001). Hermans analyzed several mechanisms by which ships generate waves. The analysis 
found that for deep-draft vessels the most important wave mechanism in the Columbia River 
would be the primary or “suction” wave generation. This mechanism depends on the 
“blockage” ratio, which is the ratio of the cross-sectional area of the ship to that of the 
channel. Given the proposed increase in channel depth and the expected increase in vessel 
draft, the ratio changes very little. The blockage ratio of a 43-foot draft vessel in a 43-foot 
channel is only 1% to 5% higher than that of a 40-foot draft vessel in a 40-foot channel. 
However, for the much more numerous smaller ships that would not increase their draft, 
there would be a slight decrease (in the range of 1% to 5%) in the blockage ratio with the 
deeper channel. Therefore, while 43-foot draft ships may generate slightly larger wakes than 
occur now, this would be offset by most ships producing slightly smaller wakes. As a result, 
the overall changes in wave size caused by the deeper channel are negligible. 
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In addition to the deeper channel not causing increased wave sizes, the project is also not 
expected to cause more frequent waves. While the proposed channel improvements would 
increase the efficiency of river commerce, it is not anticipated to increase the volume of 
river traffic. Accordingly, there is no expectation of more frequent ship wake instances 
occurring as a result of the channel improvements and the channel improvement project is 
not expected to have a significant change in the stranding of juvenile salmonids. 
 
Therefore, the analysis indicates that there will be no measurable effects on survival of 
salmonids as a result of the project. The Corps will implement compliance measures to 
ensure effects are minimized and will monitor to confirm this conclusion (see the 
Monitoring and Compliance Actions sections below). 
 
Potential Short-term Effects 
 
The conceptual model was used to evaluate how identified effects to the ecosystem (as 
determined from the pathways analysis) may affect the listed and candidate salmonid 
species (short-term effects). It also addressed potential effects on the Columbia River 
ecosystem over the 50-year life of the project (long-term effects). The following are the 
potential short-term effects that have been identified through application of the model. 
 
• There may be a temporary loss of shallow water habitat associated with dredge material 

disposal at three shoreline disposal sites. One shoreline disposal site is located in the 
riverine reach at Sand Island (O-86.2). The site is a beach nourishment site intended for 
disposal during both construction and maintenance dredging. Two shoreline disposal 
sites are located in the estuarine portion of the action area, Miller Sands Spit in the 
estuary at O-23.5 and Skamokawa Beach at W-33.4. A narrow band of shallow water 
will be affected by disposal at these shoreline disposal sites. However, because there is 
so little actual habitat within the potential disturbance areas for the three disposal sites, 
there is very little potential for actual effects on salmonids. The proposed compliance 
actions are anticipated to be adequate to prevent effects on listed species. Monitoring 
will be performed to ensure that this conclusion is accurate. 

 
• Drilling and blasting activities may affect water column habitat. The compliance actions 

associated with drilling and blasting activities are anticipated to be adequate to prevent 
effects on listed species. Monitoring will be performed to ensure that this conclusion is 
accurate. If monitoring identifies impacts to listed species, then appropriate 
compensation will be negotiated with NOAA Fisheries and USFWS. 

 
• Proposed dredging timelines are consistent with the Biological Opinion for maintenance 

dredging. In addition, dredging will occur in areas that salmonids do not use at depths 
greater than 20 feet. The compliance actions associated with project timing are 
anticipated to be adequate to prevent effects on listed species. Monitoring will be 
performed to ensure that this conclusion is accurate. If monitoring identifies impacts, 
then appropriate compensation will be negotiated with NOAA Fisheries and USFWS. 

 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 6-43

 
Potential Long-term Effects 
 
During the ESA consultation process, concerns were identified regarding potential long-term 
effects of the project. These have centered on minor changes that may be caused by project 
actions that are not detectable in the short term, but may affect listed salmonid habitat over 
the next 50 years. This also could include ecosystem effects that are not identifiable, given 
the current understanding of the ecosystem. Areas for which concern has been expressed 
during the ESA consultation include those related to the ETM, formation and preservation of 
tidal marsh and swamp habitats, habitat opportunity changes in isolated geographic areas, 
and elimination of connectivity between habitats for juvenile salmonids. 
 
None of the identified potential effects are anticipated to measurably affect salmonids; 
however, there is uncertainty associated with ecosystem processes that warrant 
implementing specific impact minimization, monitoring, and evaluation actions. Table S6-5 
presents a summary of the risks and uncertainties associated with the assessment of effects 
for the project identified by the SEI panel of independent scientists and the BRT, which is 
made up of federal agency representatives (NOAA Fisheries, USFWS and Corps). 
 
Ecosystem evaluation also is being proposed that is aimed at advancing the knowledge base 
for the recovery of the listed salmonids. Table S4-7 outlines the proposed ecosystem 
evaluation activities. This evaluation may result in identification of effects that are not 
currently understood, given the current knowledge of the ecosystem. The proposed 
monitoring actions and compliance actions for the channel improvement project are 
discussed in the following sections. 
 
Monitoring Actions 
 
The monitoring actions proposed for the project will help to ensure that the conclusions of 
the project analysis regarding minor effects on habitat and individuals are correct. The 
monitoring actions are for indicators where the levels of uncertainty and risk from project 
effects warrant gathering additional information. It should be noted that these levels of risk 
were not high enough to alter the conclusions concerning the effects on the listed and 
candidate salmonid species, but are still of a level to warrant verification through 
monitoring. This includes potential effects on indicators related to potential for take of 
individuals of the listed and candidate salmonid species, as well as their habitat. Monitoring 
actions are summarized in Table S6-6. The contents of Table S6-6 include conceptual model 
indicator(s) addressed by each monitoring action; description of the monitoring task to be 
implemented; technical justification for each of the monitoring tasks; relative uncertainty 
and risk from project effects identified by the Corps, NOAA Fisheries, and USFWS and the 
analysis for each of the indicator(s); duration of the monitoring proposed for each task; and 
analysis of monitoring data for each monitoring task. 
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Compliance Actions 
 
Compliance actions are those actions that will be taken during the implementation of project 
actions to avoid or minimize potential effects on listed and candidate salmonid species. 
These compliance measures prescribe safeguards, techniques, and guidelines that will be 
followed to avoid or minimize take. Tables S6-7 and S6-8 address BMPs for project disposal 
and dredging actions, as well as timing restrictions associated with these actions. Further, 
the Corps proposes to use compliance actions identified in these tables to ensure the project 
minimizes or avoids take of individual listed or candidate salmonid species or their habitat. 
 
These compliance actions have been developed over time through the Corps’ dredging 
program, and they are considered to represent the best management practices for dredging 
and disposal to minimize any adverse effect to listed species or their habitat. These actions 
will be monitored by onsite inspection under established quality assurance processes. If the 
inspection identifies new information that potentially warrants a change, it will be reported 
to the AMT for consideration of changes to the compliance measures. 
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Table S6-5. Risk and Uncertainty Conceptual Framework 

Pathway Indicator Uncertainty Risk 

Suspended 
sediment 

L 
Lots of available data 
Empirical method 

L 
Sensitivity very low  
No to small change 

Bedload 
(main channel) 

M 
Limited data 
Empirical equation 

L 
Sensitivity low 
Change none 

Woody 
Debris 

H 
No data 
Professional judgment 

L+ 
Sensitivity low to medium 
No change 

Turbidity 
M+ 
Limited data 
Judgment, conceptual model 

L 
Sensitivity low 
Small change 

Salinity 
L 
Limited to abundant data 
Strong scientific methods 

L+ 
Sensitivity moderate  
Small change 

Accretion/erosion 
(shallows) 

M 
Limited data 
Empirical 

L 
Sensitivity low 
No to small change 

Habitat-
Forming 
Processes 

Bathymetry 
(channel) 

L 
Abundant data 
Models strong scientific method 

M- 
Sensitivity low 
Measurable change 

Tidal marsh and 
swamp habitat 

M 
Limited data 
Conceptual model 

L+ 
Sensitivity moderate 
No to small change 

Shallow water and 
flats habitat 

M 
Limited data 
Empirical 

M-L+ 
Sensitivity moderate to 
high 
Small change 

Habitat 
Type 

Water column 
habitat 

M 
Limited data 
Judgment and empirical 

L 
Sensitivity low 
None to small change  

Light 
M 
Limited data 
Conceptual model 

L 
Sensitivity low  
No change 

Nutrients 
M+ 
Limited data 
Professional judgment 

L 
Sensitivity low  
No to small change 

Imported 
phytoplankton 
production 

M 
Limited data 
Professional judgment 

L 
Sensitivity low  
Small change 

Resident 
phytoplankton 
production 

M 
Limited data 
Professional judgment 

L 
Sensitivity low  
Small change 

Benthic algae 
production 

H 
Limited data 
Professional judgment 

L+ 
Sensitivity low 
No to small change 

Habitat 
Primary 
Productivity 

Tidal marsh and 
swamp production 

M 
Limited data 
Conceptual model 

L+ 
Medium sensitivity 
No to small change 
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Pathway Indicator Uncertainty Risk 

Deposit feeders 
(channel bottom) 

 
M 
Limited data 
Conceptual model 

L 
Sensitivity low 
Small change 

Deposit feeders 
(side channels) 

M 
Limited information 
Judgment-empirical 
Conceptual model 

M 
Sensitivity medium  
No to measurable change  

Mobile macro- 
invertebrates 

M 
Limited data 
Judgment-empirical 

L 
Sensitivity low 
No change 

Insects (side 
channel, tidal 
marsh) 

H 
None to limited data 
Judgment 

M 
Sensitivity medium  
Small change 

Suspension/deposit 
feeders 

M 
Limited information 
Judgment - empirical 
Conceptual model 

M 
Sensitivity medium  
Measurable change 

Suspension feeders 
(side channel) 

M 
Limited information 
Judgment - empirical 
Conceptual model 

M 
Sensitivity medium  
No to measurable change  

Tidal marsh 
macrodetritus 

H 
No available data 
Professional judgment 

L+ 
Sensitivity medium  
Small change 

Resident 
microdetritus 

H 
No available data 
Professional judgment 

L+ 
Sensitivity low 
Small change 

Food Web 

Imported 
microdetritus 

M 
Limited data 
Empirical  

L+ 
Sensitivity medium  
No change 

Habitat complexity, 
connectivity, and 
conveyance 

L+ 
Limited data 
Strong scientific methods 

M 
Sensitivity high  
No to small change 

Velocity 
field 

L 
Limited data 
Modeled data 2x 

L 
Sensitivity low  
No to measurable change  

Bathymetry and 
turbidity 

H 
Limited data to no data 
Professional judgment 

M 
Sensitivity medium to high 
No to little change 

Feeding habitat 
opportunity 

L 
Limited data 
Some modeling 

L+ 
Sensitivity medium to high 
No to little change 

Refugia 
L 
Limited data 
Conceptual model 

L+ 
Sensitivity High  
No change 

Growth 

Habitat-specific 
food availability 

 
M 
No to little data 
Conceptual model  

M 
Sensitivity high  
Small change 
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Pathway Indicator Uncertainty Risk 

Contaminants 

 
M 
Lots of data/limited  
Empirical methods/professional 
judgment 

M 
Medium sensitivity 
Change measurable 

Disease 
L 
Much data 
Some empirical 

M- 
Sensitivity high  
No change 

Suspended 
solids 

L 
Lots of data  
Empirical method 

L 
Sensitivity very low 
No to small change 

Stranding 
L 
Much data 
Empirical method 

M 
Sensitivity high  
Small change 

Temperature and 
salinity extremes 

L+ 
Some data 
Modeling temp. data literature 

M 
Sensitivity high  
No to small change 

Turbidity 

M+ 
Limited data 
Judgment 
Conceptual Model 

L 
Sensitivity low  
Small change 

Predation 
M 
Limited data 
Some studies 

M 
Sensitivity high  
No to low change 

Survival 

Entrainment 
L 
Abundant data 
Empirical method 

M 
Sensitivity high  
No change 

 
Key: H = high; M = medium; L = low. 
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Table S6-6. ESA Section 7(a)(2) Monitoring Actions for Dredging and Disposal 

Monitor 
Action 

No. 
Indicator Monitoring Task Justification Uncertainty 

and Risk1 Duration Data 
Analysis 

Trigger for 
Management Changes 

MA-1 

Salinity, velocity, 
water surface, habitat 
complexity, 
connectivity, and 
conveyance, and 
habitat opportunity. 

The Corps will maintain 
3 hydraulic monitoring 
stations, 1 downstream 
of Astoria, 1 in Grays 
Bay, and 1 in Cathlamet 
Bay. Parameters 
measured include 
salinity, water surface, 
and water temperature. 

Physical changes 
related to channel 
deepening are 
expected to be small 
and concentrated 
near the navigation 
channel. 

Salinity L, L+; velocity 
L, L; bathymetry L, M-
habitat complexity, 
connectivity, and 
conveyance L+, M 

7 years: 2 years 
before, 2 years 
during, and 3 years 
after construction 

An analysis 
conducted to 
determine pre- and 
post-project 
relationships among 
flow, tide, salinity, 
water surface, and 
temperature. 

Post-project data 
exceeds defined 
threshold values. 
Determine if task should 
continue and appropriate 
funding source. 

MA-2 Dredging volume, 
bedload. 

Annual dredging 
volumes, construction 
and O&M. 

To ensure scale of 
the project does not 
change. 

Bedload M, L Life of the 
project. 

Actual volumes will 
be compared to 
predicted. 

Dredging volumes 
exceed capacity of the 
disposal plan. 

MA-3 
Accretion-erosion, 
bathymetry (main 
channel). 

Main channel 
bathymetric surveys 
throughout project 
area. 

Side-slope 
adjustments 
expected to occur 
intermittently 
adjacent to the 
navigation channel. 

Accretion/erosion M, L 
bathymetry L, M- 

7 years: 2 years 
before, 2 years 
during, and 3 years 
after construction  

Bathymetric changes 
will be tracked to 
determine if habitat 
is altered. 

Habitat alteration in 
main channel due to 
side-slope adjustment. 

MA-4 

Tidal marsh, swamp, 
flats, refugia, habitat 
complexity, 
connectivity & 
conveyance, 
suspension-deposit 
feeders, insects, 
macrodetritus and 
habitat specific food 
availability, juvenile 
salmonids in 
peripheral 
habitats/habitat 
opportunity. 

Repeat estuary habitat 
surveys being 
conducted by NOAA 
Fisheries (Bottom and 
Gore 2001 proposal). 

Identify if there is a 
change to habitat 
due to deepening. 

Tidal marsh and swamp 
habitat M, L+; flats 
habitat M, M-L+; 
suspension-deposit 
feeders M, M; deposit 
feeders M, M; 
suspension feeders M, 
M; insects H, M: 
macrodetritus H, L+; 
habitat-specific food 
availability M, M; 
feeding habitat 
opportunity L, L+ 

One time survey 
conducted 3 years 
after completion of 
the deepening. 

Habitat mapping 
from aerial photos 
and ground surveys. 

Changes to individual 
habitat types that are 
based on defined 
threshold values. 
Determine need for other 
surveys. 
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Monitor 
Action 

No. 
Indicator Monitoring Task Justification Uncertainty 

and Risk1 Duration Data 
Analysis 

Trigger for 
Management Changes 

MA-5 Contaminants 

The Corps, USFWS and 
NOAA Fisheries will 
annually review any 
new sediment chemistry 
from the lower 
Columbia River and 
estuary from sources 
such as SEDQUAL 
database and known 
permit applicants and 
determine if there are 
any changes in the 
“Management Area 
Ranking” as defined in 
the DMEF manual. 

Ensure that channel 
construction and 
maintenance do not 
disturb undetected 
deposits of fine-
grained material, 
potentially causing 
redistribution of 
contaminants that 
pose a risk to 
salmonids and trout.

Contaminants 
M, M 

2 years before 
construction, 2 
years during 
construction, and 
annually during 
maintenance. 

New sediment 
samples will be 
obtained in 
accordance with the 
DMEF manual and 
will be compared to 
the NOAA Fisheries 
guideline for the 
protection of salmon. 

Any exceedance 
reported to the AMT to 
determine if consultation 
should be reinitiated. 
Corps, NOAA Fisheries, 
and USFWS will meet 
annually or as new 
circumstances arise to 
review new data 
showing changed 
condition that would 
trigger the need for 
additional sediment 
testing. Changed 
conditions include spills, 
new listing of chemicals, 
changes in guidelines or 
threshold values, or 
other indicators that 
suggest there is a reason 
that further testing may 
be required. 

MA-6 Stranding 

Monthly field surveys 
at selected beaches 
(upper, mid, and lower 
river) during April-
August outmigration to 
measure if fish are 
being stranded. 

Identify if there is a 
change in stranding 
due to deepening. 

Stranding L, M. 

One year before 
deepening and 1 
year after 
deepening. 

Compare pre- and 
post-project 
stranding counts. 

If there is an increase in 
fish stranded, proposals 
would be developed and 
presented to decision 
makers. 

 

1 In this column L = low, M = medium, and H = high.  A + sign means that the L, M, or H is of higher concern; a - sign means that the L, M, or H is of lower concern. 
The first L, M, or H after the indicator is the factor identified for uncertainty; the second L, M, or H after each indicator is the factor identified for risk. These factors were 
identified by the Corps, Sponsor Ports, NOAA Fisheries, and USFWS. 
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Table S6-7. Minimization Practices and Best Management Practices for Dredging 

Monitor 
Action 

No. 
Indicator Measure Justification Duration Management Decision 

Hopper Dredging 

CA-1 
Entrainment (survival) 
Benthic Invertebrates 
Deposit Feeders  

Maintain dragheads in the 
substrate or no more than 3 feet 
off of the bottom with the 
dredge pumps running. 

This restriction minimizes or 
eliminates entrainment of 
juvenile salmonids during 
normal dredging operations.  

Continuous 
during dredging 
operations. 

Maintain until new information 
becomes available that would 
warrant change. 

CA-2 

Habitat Complexity 
Bathymetry & Turbidity 
Feeding Habitat 
Opportunity 
Suspension-Deposit 
Feeders 
Deposit Feeders 
Mobile Macroinvertebrates 

Dredge in shallow water areas 
(less than 20 feet) only during 
the recommended ESA in-
water work period for the 
Columbia River of November 1 
until February 28.  

Areas < 20 feet deep are 
considered salmonid 
migratory habitat. Dredging 
or disposal in these areas 
could delay migration or 
reduce/eliminate food 
sources. 

Continuous 
during dredging 
operations. 

Maintain until new information 
becomes available that would 
warrant change. 

Pipeline Dredging 

CA-3 
Entrainment (survival) 
Benthic Invertebrates 
Deposit Feeders  

Maintain cutterheads in the 
substrate or no more than 3 feet 
off of the bottom with dredge 
pumps running. 

This restriction minimizes or 
eliminates entrainment of 
juvenile salmonids during 
normal dredging operations.  

Continuous 
during dredging 
operations. 

Maintain until new information 
becomes available that would 
warrant change. 

CA-4 

Habitat Complexity 
Bathymetry & Turbidity 
Feeding Habitat 
Opportunity 
Suspension-Deposit 
Feeders 
Deposit Feeders 
Mobile Macroinvertebrates 

Dredge in shallow water areas 
(less than 20 feet) only during 
the recommended ESA in-
water work period for the 
Columbia River of November 1 
until February 28 and July 1 to 
Sept 15 for certain restoration 
features. 

Areas less than 20 feet deep 
are considered salmonid 
migratory habitat. Dredging 
or disposal in these areas 
could delay migration or 
reduce or eliminate food 
sources.  

Continuous 
during dredging 
operations. 

Maintain until new information 
becomes available that would 
warrant change. 
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Monitor 
Action 

No. 
Indicator Measure Justification Duration Management Decision 

General Provisions for All Dredging 

CA-5 Contaminants 
Water Column Habitat 

The contractor will not release 
any trash, garbage, oil, grease, 
chemicals, or other 
contaminants into the 
waterway.  

Protect water resources. Life of contract 
or action. 

If material is released, it will 
immediately be removed and the 
area restored to a condition 
approximating the adjacent 
undisturbed area. Contaminated 
ground will be excavated and 
removed, and the area restored ad 
directed. Any in-water release will 
be immediately reported to the 
nearest Coast Guard Unit for 
appropriate response. 

CA-6 NA 

The contractor, where possible, 
will use or propose for use 
materials considered 
environmentally friendly in that 
waste from such materials is 
not regulated as a hazardous 
waste or is not considered 
harmful to the environment. If 
hazardous wastes are 
generated, disposal will be 
done in accordance with 40 
CFR parts 260-272 and 49 CFR 
parts 100-177. 

Dispose of hazardous waste. Life of contract 
or action. 

If material is released, it will 
immediately be removed and the 
area restored to a condition 
approximating the adjacent 
undisturbed area. Contaminated 
ground will be excavated and 
removed, and the area restored as 
directed. Any in-water release will 
be immediately reported to the 
nearest U.S. Coast Guard Unit for 
appropriate response. 
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Table S6-8. Best Management Practices for Disposal 

Monitor 
Action No. Indicator Measure Justification Duration Management Decision 

Flow Lane Disposal 
CA-7 Accretion/Erosion Dispose of material in a manner that 

prevents mounding of the disposal material.
Spreading the material out will reduce the 
depth of the material on the bottom, 
which will reduce the impacts to fish and 
invertebrate populations. 

Life of 
contract or 
action. 

Maintain until new information becomes 
available that would warrant change. 

CA-8 Bathymetry & 
Turbidity (Survival) 
Suspended Solids 

Maintain discharge pipe of pipeline dredge 
at or below 20 feet of water depth during 
disposal. Exceptions are Miller-Pillar and 
Lois Island restoration features.  

Reduces the impact of disposal and 
increased suspended sediment/turbidity to 
migrating juvenile salmonids; are 
believed to migrate in upper 20 feet of the 
water column. 

Continuous 
during 
disposal 
operations. 

Maintain until new information becomes 
available that would warrant change. 

Upland Disposal 
CA-9 Suspended Solids 

Turbidity (Survival)  
Bathymetry & 
Turbidity 

Berm upland disposal sites to maximize the 
settling of fines in the runoff water. 

This action reduces the potential for 
increasing suspended sediments and 
turbidity in the runoff water 

Continuous 
during 
disposal 
operations. 

Maintain until new information becomes 
available that would warrant change. 

CA-10 Habitat Complexity, 
Connectivity & 
Conveyance, 
Insects, Resident 
Macrodetritus, 
Microdetritus, Large 
Woody Debris 

Maintain 300-foot habitat buffer for new 
upland disposal sites - Gateway 3 (W-101), 
Fazio B (W-96.9, interior ½) Mt. Solo (W-
62) and Puget Island (W-44). Otherwise use 
existing dredged material disposal locations 
to avoid loss of non-impacted lands within 
ESA salmonid critical habitat zone. 

Maintains important habitat functions. Life of 
contract or 
action. 

Maintain until new information becomes 
available that would warrant a change.  

Shoreline Disposal 
CA-11 Habitat Complexity, 

Bathymetry & 
Turbidity, Feeding 
Habitat Opportunity, 
Suspension-Deposit 
Feeders, Deposit 
Feeders, Mobile 
Macroinvertebrates 

Disposal of material in shoreline areas will 
be done concurrently with the dredging 
operation. Timing restrictions will be based 
on the dredging operation not the shoreline 
disposal operation. Only three erosive 
shoreline disposal areas are proposed - Sand 
Island (O-86.2), Skamokawa (W-33.4) and 
Miller Sands Spit (O-23.5). 

Shoreline disposal sites are highly erosive 
and do not provide much, if any, juvenile 
salmonid habitat. Thus, it is not necessary 
to limit disposal actions to the in-water 
work period even though it is a shallow 
water area. 

Continuous 
during 
disposal 
operations. 

Maintain until new information becomes 
available that would warrant change. 
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Monitor 
Action No. Indicator Measure Justification Duration Management Decision 

CA-12 Stranding Grade disposal site to a slope of 10% to 
15%, with no swales, to reduce the 
possibility of stranding juvenile salmonids. 

Ungraded slopes can provide conditions 
on the beach that creates small pools or 
flat slopes that strand juvenile salmonids 
when washed up by wave action. 

Continuous 
during 
disposal 
operations. 

Maintain until new information becomes 
available that would warrant change. 

Ocean Disposal 
CA-13 N A Dispose of in accordance with the site 

management and monitoring plan, which 
calls for a point dump placement of any 
material from the project during 
construction. The plan is to place any 
construction material in the SW corner of 
the Deep Water Site. 

This action minimizes conflicts with 
users and impacts to ocean resources.   

Continuous 
during 
dredging 
operations. 

Maintain until new information becomes 
available that would warrant change. 

General Provisions for All Disposal 
CA-14 N A Dispose of hazardous waste. The contractor, where possible, will 

use/propose materials that are 
environmentally friendly in that their 
waste is not regulated as a hazardous 
waste or is not considered harmful to the 
environment. If hazardous wastes are 
generated, material disposal will be done 
in accordance with 40 CFR parts 260-272 
and 49 CFR parts 100-177. 

Life of 
contract or 
action. 

If material is released, it will 
immediately be removed and the area 
restored to a condition approximating 
the adjacent undisturbed area. 
Contaminated ground will be excavated 
and removed, and the area restored as 
directed. Any in-water discharge will be 
immediately reported the nearest U.S. 
Coast Guard Unit for appropriate 
response. 
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Adaptive Management 
 
The AMT was established to provide input to evaluation and monitoring results and then 
render management decisions on adapting project implementation actions to counter or 
negate adverse effects. The AMT and proposed monitoring actions are intended to validate 
the conclusions of the 2001 BA, help minimize take of listed species, and ensure that 
proposed activities will not jeopardize listed species or adversely modify designated critical 
habitat [ESA Section 7(a)(2)]. The proposed monitoring plan, on which the AMT will rely 
for appropriate data, will monitor to address uncertainty and risk related to potential project 
effects over the long term and to validate assumptions used in analyzing project effects. The 
Biological Opinions specified that the adaptive management process would conform with 
NOAA Fisheries guidance found in Federal Register July 1, 2000. The draft implementation 
plan was transmitted to the Services on December 18, 2002. When finalized, the plan will be 
posted to the Corps’ website. 
 
The adaptive management process will include input from the tribes, state resource agencies 
and interested stakeholder groups. The meetings will be semi-annual and open to the public; 
evaluation proposals, results and decisions will be posted to the Corps’ website. The input 
provided by the Columbia River Inter-Tribal Fish Commission, the tribes and the states will 
be considered in making recommendations to the adaptive management workgroup. The 
AMT is prepared to meet with the Columbia River Inter-Tribal Fish Commission, member 
tribes, and the states to discuss areas of concern before making decisions. 
 
The Corps intends to have a process separate from the ESA adaptive management process 
for state issues related to water quality and coastal zone authorities because these issues are 
much broader. This process has been proposed and recently discussed with WDOE, ODEQ, 
Oregon Department of Land Conservation and Development, and USEPA as an adaptive 
management process to deal with 401 and CZMA concerns with both states, and to discuss 
both the channel improvement project and the MCR project from a regulatory perspective. 

6.7.1.2. new ESA Consultation Process Results for the Ecosystem 
Restoration Features 

The 2001 BA determined that the new ecosystem restoration features might have a short 
term adverse effect on salmonids but that over the long term would benefit these species by: 
(1) providing shallow water and intertidal marsh habitat, (2) increasing connectivity and 
complexity, (3) provide rearing habitat for ocean-type salmonids, (4) increase detrital 
export, (5) maintain native tidal marsh plant communities, (6) increase benthic invertebrate 
productivity, (7) increase access/egress for ocean-type salmonids, and (8) improve access for 
adult salmonids to headwaters for spawning (for a more detailed discussion, see Exhibit H 
on the Corps’ website). 
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6.7.1.3. new Biological Opinions for the Final SEIS 

On May 20, 2002, the NOAA Fisheries and USFWS transmitted their final Biological 
Opinions to the Corps (see Exhibit H on Corps’ website). These opinions determined that 
the channel improvement project, including dredging, disposal, operation and maintenance, 
monitoring, adaptive management, evaluation, and ecosystem restoration, is not likely to 
jeopardize the continued existence of 12 federally listed salmonid ESUs, one listed DPS, one 
DPS proposed for listing, one candidate ESU, bald eagles, or Columbian white-tailed deer. 
Also, NOAA Fisheries concurred that the project is not likely to adversely affect northern 
(Steller) sea lions. The main findings of the Biological Opinions are summarized below. 
 
• Direct impacts to listed fish could occur during dredging, disposal, and blasting 

activities. Fish could be pumped into dredges, thereby causing injury or death. Fish 
could be harmed by dumping of dredged sediments, as these materials could smother 
food items, create turbidity in the water, or release contaminants into the ecosystem. 
Removal of a single, deep-water rock formation would require underwater blasting, 
which could injure or kill fish. 

 
• Indirect impacts to fish habitat, especially shallow water marshes and swamps, could 

occur during dredging and disposal. Changes to river and estuary currents (velocity), 
changes in water depth, and changes in ocean saltwater flow into the estuary could 
impact fish habitats. 

 
• Protective measures that will minimize and avoid direct impacts to listed fish will be 

implemented. Monitoring and dredging restrictions, including keeping the dredge 
“cutterhead” in the river bottom where fish don’t occur, will ensure fish are not pumped 
into dredges. Blasting restrictions, including timing restrictions and minimizing the 
‘blast zone” will avoid impacts to fish. Disposing of dredged materials may create 
adverse turbidity effects for fish, but turbidity “plumes” will be minimized by disposal 
of materials into deeper water areas that have fewer fish. Some fish prey will be harmed 
by disposal of materials. 

 
• Computer models indicate that the project’s indirect impacts to Columbia River and 

estuary water depth and velocity will mainly occur in the navigation channel, not in 
important marsh and swamp habitats. These predicted habitat changes in the navigation 
channel are small, and will have limited impacts to listed fish. Limited shallow water 
and shoreline habitat will be eroded; however, these habitats do not currently provide 
important listed fish habitat. The models do indicate that ocean salt water will extend 
farther into the estuary than currently. Salt water extension will occur in the deep-water 
navigation channel, and the regulatory agencies believe this salt water extension will not 
impact listed fish, fish prey, or important marsh and swamp habitats. 

 
• Contaminants samples collected in the navigation channel, where project dredging will 

occur, have not exceeded current USEPA or NOAA Fisheries contaminant thresholds. 
The science panel carefully reviewed all available information on contaminants and 
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project impacts to fish from these chemicals. As a result of these contaminants analyses, 
the two regulatory agencies have determined it unlikely that the project will risk the 
health and survival of listed species. 

 
• Careful monitoring of long-term changes to shallow water beaches, marshes, and other 

important fish habitat features will occur. The monitoring actions will track project 
impacts and ensure that unanticipated effects can be rapidly addressed. An adaptive 
management team will be charged with altering or stopping the project, should any 
unforeseen impacts be discovered. 

 
• These limited impacts, and the long-term monitoring and adaptive management 

programs, indicate the project will not jeopardize listed fish species. The project will not 
adversely modify or destroy critical habitat for salmonids.3 

 
• Restoration and evaluation actions are integral components of the project. The 

ecosystem restoration features will restore 2,204 acres of tidal marsh habitat (Lois Island 
embayment, Miller-Pillar and Tenasillahe long-term, Phase 3); 177 acres of side-channel 
habitat (Bachelor Slough and Tenasillahe interim, Phase 1); 335 acres of embayment 
habitat (Lord-Walker/Hump-Fisher); 52 acres of riparian forest habitat (Bachelor 
Slough); 650 acres (Cottonwood/Howard Islands, Phase 2) for Columbian white-tailed 
deer reintroduction; provide for 470-839 acres (Shillapoo Lake) wetland management; 
purple loosestrife control in tidal marsh habitat between CRM 18-52; and will make 
available 38 miles of currently inaccessible salmonid habitat (tidegate retrofits). 

 
Both Biological Opinions also contain Incidental Take Statements, which include mandatory 
terms and conditions. The terms and conditions implement and make enforceable the 
monitoring and compliance actions discussed above. They also provide additional detail 
regarding the adaptive management process, reporting, and other reasonable and prudent 
measures to minimize take of listed species. 
 
On November 14, 2002, the USFWS proposed to designate critical habitat for threatened 
bull trout in the Columbia River Basin. Critical habitat is proposed for the Mainstem 
Columbia River Critical Habitat Unit, from the MCR (CRM 0) to Chief Joseph Dam (CRM 
545). This proposed critical habitat unit includes the Columbia River within the channel 
improvement project action area. Section 7(a)(4) of the ESA requires, when critical habitat 
is proposed, that federal agencies to confer with the Service on any action which is likely to 
adversely modify or destroy proposed critical habitat. 
 
The proposed Mainstem Columbia River Critical Habitat Unit serves as a migration 
corridor, provides foraging habitat, and is an overwintering area for bull trout. Three 
primary constituent elements are provided by the Columbia River to bull trout in the project 
                                                 
3 As noted previously, although NOAA Fisheries had formally designated critical habitat for salmonid species 
under its jurisdiction, the designations have since been withdrawn by the agency. Nevertheless, potential 
impacts of the project on the formerly designated critical habitat were analyzed in the 2001 BA and 2002 
Biological Opinion. The USFWS has not yet formally designated critical habitat for bull trout. 
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area: water quality, migratory corridor, and an abundant food supply. The Corps believes 
that, based on the extensive analysis found in the Corps’ 2001 BA and the USFWS’s 2002 
Biological Opinion, the project will not adversely modify or destroy proposed critical habitat 
in the action area. Therefore, no additional conferencing is necessary. Upon finalization of 
the bull trout critical habitat rule, and if the Columbia River within the project’s action area 
is formally designated as critical habitat, the Corps will reinitiate ESA consultation with the 
USFWS. The AMT will remain updated on the USFWS’s progress in finalizing the critical 
habitat rule, and ensure that coordination between the Corps and the USFWS continues. 

6.7.2. revised Wildlife Species 

The following updated information is being added to this subsection for the Final SEIS. 
Impacts to terrestrial species under USFWS jurisdiction for dredging, disposal, operation 
and maintenance and the three original ecosystem restoration features (Shillapoo Lake, 
tidegate retrofits and enhanced embayment circulation) and Miller-Pillar were addressed in 
the 1999 BA to the USFWS for the channel improvement project (1999 Final IFR/EIS, 
Exhibit G) and in the Final SEIS. Those determinations are incorporated by reference.  New 
and updated information in this section relates to the potential effects of the new ecosystem 
restoration features on threatened and endangered wildlife species. 
 
Project impacts to marine mammals and sea turtles were addressed in the BA for the DMMP 
(Corps 1998) and in the 1999 Final IFR/EIS. The conclusion of “no effect” from that BA 
also applies to the new ecosystem restoration features and evaluation actions, and is 
incorporated by reference. 
 
Ten USFWS listed terrestrial species (Columbian white-tailed deer, bald eagle, marbled 
murrelet, western snowy plover, brown pelican, Oregon silverspot butterfly, Howellia, 
golden paintbrush, Bradshaw’s lomatium, and Nelson’s checkermallow) occur in the general 
project area for the new ecosystem restoration features. For detailed information on these 
species, see the BAs and Biological Opinions previously published for the DMMP (Corps 
1998) and the 1999 Final IFR/EIS. Two species, the peregrine falcon and the Aleutian 
Canada goose, have been delisted since the 1999 Final IFR/EIS was completed and are not 
addressed in this Final SEIS. 
 
Seven of the 10 species listed above and under USFWS purview (marbled murrelet, western 
snowy plover, Oregon silverspot butterfly, Howellia, golden paintbrush, Bradshaw’s 
lomatium, and Nelson’s checkermallow) do not occur in the areas identified for the new 
ecosystem restoration features and evaluation actions or were addressed in the previous BA 
(Exhibit G of the 1999 Final IFR/EIS). Therefore, it is the Corps’ determination that there 
will be “no effect” to these seven species from the five new proposed ecosystem restoration 
features and the evaluation actions set forth in the 2001 BA. The new ecosystem restoration 
features and evaluation actions would have no effect on hump-backed, right, fin, sei, blue, or 
sperm whales, or on Pacific leatherback, loggerhead, green, or Pacific Ridley sea turtles. 
These species do not occur in the area for these restoration features or evaluation actions. 
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Potential impacts for Columbian white-tailed deer, brown pelicans, and bald eagles 
associated with the new ecosystem restoration features and evaluation actions are addressed 
in Chapter 8 of the 2001 BA for the channel improvement project (also see Exhibit H and 
the USFWS Biological Opinion on the Corps’ website). 
 
Implementation of the Tenasillahe Island interim ecosystem restoration feature may affect, 
but is not likely to adversely affect, Columbian white-tailed deer. The long-term restoration 
feature at Tenasillahe Island was determined to have no effect on Columbia white-tailed 
deer as implementation of the feature is contingent upon the species being delisted. The Lois 
Island embayment, purple loosestrife control, Cottonwood-Howard Island Columbian white-
tailed deer reintroduction, and Bachelor Slough ecosystem restoration features may affect 
but are not likely to adversely affect bald eagles. Long term, the ecosystem restoration 
features are generally expected to be beneficial to bald eagles. Implementation of the Lois 
Island embayment, purple loosestrife control, Miller-Pillar, Tenasillahe Island interim and 
long-term actions, Lord-Walker and Hump-Fisher embayments, and Bachelor Slough 
ecosystem restoration features may affect, but are not likely to adversely affect Northern sea 
lions. Other ESA-listed species that may occur in the project area were determined not to be 
affected by implementation of the ecosystem restoration features. 
 
As noted above, on May 20, 2002, the USFWS transmitted its final Biological Opinion to 
the Corps. This opinion, together with the 1999 USFWS Biological Opinion, determined 
that the channel improvement project, including dredging, disposal, monitoring, adaptive 
management evaluation, and all ecosystem restoration features, is not likely to jeopardize 
the continued existence of bald eagles or Columbian white-tailed deer. 
 
The 2002 USFWS Biological Opinion also contains updated Incidental Take Statements for 
bald eagles and Columbian white-tailed deer. The updated Incidental Take Statements 
include mandatory terms and conditions to minimize take of listed species. Some of the 
benefits afforded to wildlife species associated with ecosystem restoration features include 
establishing secure viable sub-populations of Columbian white-tailed deer, and providing 
increased waterfowl, shore bird, wading bird, and raptor habitat. 
 
The Corps will implement four terms and conditions outlined in the USFWS’s Biological 
Opinion to monitor contaminants and bald eagle productivity. These terms and conditions 
represent an extremely conservative approach to assess the situation. Isaacs and Anthony 
(2002) provide detailed information on the breeding bald eagle population and their 
reproductive success for Recovery Zone 10, the lower Columbia River, from 1973 to 
present. Total breeding territories surveyed in 1973 was one; for 2002, that number 
increased to 95 of which 89 (94%) were occupied. Young/occupied territory in 2002 was 
1.02. The 5-year average for young/occupied territory in Recovery Zone 10 has increased 
from 0.77 in 1998 to 0.92 in 2002. The habitat management goal for Recovery Zone 10 is 47 
bald eagle territories, and the recovery population goal is 31 territories (USFWS 1986, 
Pacific Bald Eagle Recovery Plan). Present data demonstrates these goals have been 
substantially surpassed. As discussed elsewhere in the Final SEIS, the channel improvement 
project will not increase contaminant loading in the lower Columbia River; therefore, no 
impact to these species would be expected. 
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The following information on state-listed threatened or endangered species (sandhill cranes 
and lower Columbia River coho) has been added in response to comments on the Draft 
SEIS. 
 
Sandhill crane use occurs in the Vancouver Lowlands and the species does occur in the 
vicinity of disposal site W-101.0 during fall and spring migration. They would be expected 
to utilize waste grain at these locations, provided tillage operations post-harvest of cereal 
grain or silage corn, the predominant crops grown there, has not eliminated the waste grain. 
Their use of the location is generally dependent upon crop grown and tillage operations 
implemented. Foraging for invertebrates such as earthworms may occur on tilled lands. 
 
The Corps has reviewed the Final Washington State Sandhill Crane Recovery Plan and 
determined that the channel improvement project, including the proposed wildlife 
mitigation, is consistent with the final plan. The Corps will only use a 40-acre disposal site 
in the Columbia Gateway property. The wildlife habitat value of the property has been 
determined and wildlife mitigation efforts will be implemented at the Woodland Bottoms 
mitigation site. Mitigation at Woodland Bottoms will include 132 acres in long-term pasture 
and 97 acres in wetland habitat that will benefit sandhill cranes. As discussed above, the 
mitigation plan for the project assessed the habitat value of the W-101 disposal site and 
more than compensates for any impact to it. The wildlife mitigation plan provides for 
securing lands and habitat development in Woodland Bottoms which is documented by 
WDFW in their final sandhill crane recovery plan as lands used by this crane population. 
Given the extensive array and acreage of State Wildlife Management Areas (Sauvie Island, 
Oregon, approximately 12,000 acres; Shillapoo Lake, Washington, 2,371 acres; and 
Ridgefield National Wildlife Refuge, 5,150 acres) in the area, plus private agricultural lands, 
and the full mitigation effort for this project, it is not anticipated that the project would 
adversely affect sandhill cranes. Further, should the Port of Vancouver’s independent 
Columbia Gateway development be implemented, the Port of Vancouver will develop 
mitigation measures for their project-related impacts. 
 
Lower Columbia River native coho salmon listed as endangered under the State’s ESA 
spawn in small, relatively low gradient tributaries in the lower Columbia River. Juveniles 
rear in these tributaries for two years before migrating to the ocean. Adult coho return to 
spawn as three year olds. Lower Columbia River coho are predominately of hatchery origin, 
with only the Clackamas and Sandy Rivers still having wild runs. Most of the coho juveniles 
in the channel improvement project area are of hatchery origin and are released from 
mainstream and tributary hatcheries as smolts. Coho juveniles are considered stream type 
since most of their rearing occurs in the tributary areas. Consequently, the analysis of the 
impacts to federally listed stocks with stream type juveniles by the channel improvement 
project consultation would apply for coho as well. In addition, all the monitoring and 
restoration actions proposed for the federally listed stocks would be beneficial for juvenile 
coho as well. Adult coho return in the same time frame as federally listed stocks of adult fall 
chinook and would use the same habitat. Consequently, the assessment done for adult fall 
chinook would be applicable for coho. As a result, the BA and Biological Opinions prepared 
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for the channel improvement project for the federally listed stocks in the Columbia River is 
considered adequate for the assessment of impacts to lower Columbia River coho. 
 
In that assessment, the Corps and Services developed a conceptual model of the lower 
Columbia River ecosystem relationships that are significant for salmonids. This model also 
applies to lower Columbia River coho. Because the habitat requirements of adult salmonids 
are limited in the lower Columbia River, the model focuses on juvenile salmonids. The 
conceptual model incorporates the best available science for adult and juvenile salmonids. 
The basic habitat-forming processes-physical forces of the ocean and river-create the 
conditions that define habitats. The habitat types, in turn, provide an opportunity for the 
primary plant production that gives rise to complicated food webs. All of these pathways 
combine to influence the growth and survival and, ultimately, the production and ocean 
entry of juvenile salmonids moving through the lower Columbia River. 
 
The conceptual model also demonstrates that the project complies with the Survival 
Guidelines in ORC 635-100-135. Specifically, the analysis demonstrates that the project 
should not degrade water quality, reduce stream flows, affect gravel in spawning areas, or 
adversely affect riparian habitat. The ESA analysis, including the conceptual model, 
demonstrates that the project and any incidental take associated with it will not adversely 
impact the long term conservation of lower Columbia River coho or its habitat, or 
significantly decrease the likelihood that the fish will recover. The ESA analysis also 
demonstrates that the project complies with the Survival Guidelines in ORC 635-100-135. 
Specifically, the analysis demonstrates that the project should not degrade water quality, 
reduce stream flows, effect gravel in spawning areas, adversely affect riparian habitat, or 
impair fish migration. 
 
Although none of the changes identified in the conceptual model from the channel 
improvement project are believed to have a measurable effect on existing habitat types, the 
Corps is proposing to implement compliance measures to ensure effects will be minimized 
and will also monitor to confirm this conclusion. In addition, proposed ecosystem 
restoration and evaluation actions will benefit lower Columbia River coho. Based on the 
above, the project will not have a significant effect on native lower Columbia River coho. 
 
The following information on mink and river otter has been added in response to comments 
on the Draft SEIS 
 
Henny et al. (1996) evaluated mink and river otter populations on the lower Columbia River 
(CRM 11-119.5) and the influence of environmental contaminants. They conducted a 
population estimate for river otter and estimated 286 individuals comprised the population 
along the lower Columbia River. No population estimates were derived for mink, although 
Henny et al. (1996) states that the population is extremely low. Conversely, a habitat 
suitability evaluation they conducted for the lower Columbia River indicated that habitat 
was excellent in many segments. They determined that a number of organochlorine and 
polychlorinated biphenyls were significantly higher in river otter from the lower Columbia 
River than a Coast Range reference population. Henny et al. (1996) noted that these 
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contaminants were rarely correlated with CRM for age class 0 otters, never correlated for 
age class 1 otters, and almost always correlated with age 2+ otters. Low residue 
concentrations may explain the result for age 0 otters. Age 1 otters are dispersing from their 
natal areas and thus may confuse the issue. Adults (age 2+) are relatively sedentary in their 
home range. Their spatial information showed that river otter collected at CRM 119.5 
typically contained the highest concentration of contaminants. The author’s considered this 
to be the Portland-Vancouver area when in actuality it corresponds to Camas-Washougal, 
Washington. As discussed elsewhere in the Final SEIS, the channel improvement project 
will not increase contaminant loading in the lower Columbia River; therefore, no impact to 
these species would be expected. 

6.8.  Socio-Economic Resources 

6.8.1. revised Economic Impacts 

For the Final SEIS, the following information is added to this subsection. As discussed in 
Section 4.5.1.3, the ecosystem restoration features at Lois Island embayment and Miller-
Pillar will impact commercial fishermen. A net-pen program and associated select area 
fishery have been established at Tongue Point. Restoration at Lois Island embayment would 
reduce the available acreage for commercial fishing by 191 acres or roughly 19% of the 
select area fishery acreage base at Tongue Point. The restoration feature would create 
intertidal marsh and intertidal flats habitat, which is not conducive to commercial fishing as 
compared to the uniform depth, open water area that currently exists. 
 
Implementation of the Miller-Pillar restoration feature would eliminate 14% of the Miller 
Sands drift acreage base for drift net (gill and/or tangle net) fishing. The construction of the 
pile dike field plus development of tidal marsh habitat at Miller-Pillar would preclude 
commercial fishing activity at this location. Long term, the proposed restoration features are 
intended to aid the recovery, and ultimately assist in the delisting of Columbia River ESA-
listed ESUs. 
 
The reintroduction of Columbian white-tailed deer to Cottonwood-Howard Island is 
intended to assist development of another secure and viable population of this species. The 
feature would assist attainment of the Columbian white-tailed deer recovery plan goals and 
objectives, and aid efforts to delist this species. The Tenasillahe Island long-term feature, 
which is dependent on delisting of Columbian white-tailed deer, would provide a substantial 
acreage base for habitat restoration for ESA salmonids and many wildlife species. This 
would contribute to the delisting of ESA listed salmonids and aid in the reduction of socio-
economic constraints associated with listed species. 
 
Two identified project actions could affect the Dungeness crab population, dredging and 
disposal. As discussed in Section 6.6.1.2, dredging impacts to crab are anticipated to be 
small. The crab population in the estuary is only part of the total crab population in the area. 
Current entrainment evaluation indicates that the loss to the fishery during construction 
would be between 44,342 and 7,252 crabs (the increment associated with channel 
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improvement project is 26,285 crabs and 3,347 crabs) and between 8,953 and 4,035 crabs 
annually from maintenance. These losses compare to the average annual commercial harvest 
of 5.3 million adult crabs in the Washington and Oregon region around the Columbia River. 
Therefore, the project is not anticipated to adversely affect the crab fishery. 
 
Under the preferred option, construction material from CRM 3-29 would be used for 
creation of tidal marsh habitat at the Lois Island embayment restoration feature. Dredged 
material would be placed in a temporary sump between CRM 18-20 in and adjacent to the 
southern boundary of the navigation channel. Crab populations at the temporary sump are 
expected to be low because water conditions do not meet the crabs’ required salinity range. 
Additionally, with implementation of the preferred option, no dredged material would be 
placed in the ocean. Post-construction of the Lois Island ecosystem restoration feature, 
maintenance material would be used to create the Miller-Pillar ecosystem restoration feature 
and also be disposed at locations currently used for 40-foot channel maintenance (Rice 
Island, Miller Sands Spit, Pillar Rock Island, flowlane). 

6.8.2. revised Land Use 

The following updated information is being added to this subsection for the Final SEIS. 
However, no updating of the existing information in subsections 6.8.2.1 to 6.8.2.4, and 
subsections 6.8.3 through 6.8.5 and 6.8.7 is necessary because the new ecosystem 
restoration features and the revised disposal plan (with reduced dredging volumes, reduced 
rock removal volumes, reduced ocean disposal, reduced upland disposal site acreage, and 
reduced impacts on agricultural land, riparian habitat and wetland habitat) would have less 
impact on land use, air quality, noise, aesthetics, and cultural resources than would the 
alternatives analyzed in the 1999 Final IFR/EIS. 
 
The ecosystem restoration features outlined in the 2001 BA will not result in any significant 
land use changes. Restoration features at Lois Island embayment and Miller-Pillar will result 
in the restoration of tidal marsh and intertidal flats habitat in areas presently 18-30 feet deep. 
No land use change is associated with the purple loosestrife control program. The interim 
and long-term features at Tenasillahe Island, Bachelor Slough, and Shillapoo Lake will 
occur on USFWS refuge lands or on a WDFW wildlife management area (Shillapoo) and 
will result in changes in management prescriptions. However, land use will still be directed 
toward fish and wildlife management. Tidegate retrofits for salmon passage and the 
improved embayment circulation at Walker-Lord and Hump-Fisher Island complexes would 
not impact land use practices at these locations. Reintroduction of Columbian white-tailed 
deer to Cottonwood and Howard Islands, given purchase of these islands by the Sponsor 
Ports, would not alter land use at these locations. 
 
Additional information regarding consistency with land use requirements is provided in 
Exhibit K-8, Consistency with Critical Areas Ordinances including Wetland Mitigation and 
Exhibit K-9, Consistency with Washington Local Shoreline Master Programs. 
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6.9. revised Secondary Impacts 

For the Final SEIS, the following updated information is being added to this subsection. 
Section 4.6.3 of the 1999 Final IFR/EIS and this Final SEIS identify the berthing areas that 
will require deepening to benefit from the project. 
 
Deepening the federal navigation channel could result in future modification to other 
berthing areas and non-Corps side channels that are not part of the authorized federal 
project. The effects of this type of future activity are covered in the 1999 Final IFR/EIS. 
Further, development of any non-Corps side channels would be subject to regulatory review 
and approval under the Clean Water Act, Section 10 of the Rivers and Harbors Act of 1899, 
ESA, and NEPA. 
 
In the 1999 Final IFR/EIS, there was an inconsistency that showed berths at the Ports of 
Astoria and Longview had dredged volumes of 46,500 cubic yards and 28,000 cubic yards, 
respectively. These berths are not expected to be deepened as a result of the project. 
 
Current information indicates that the U.S. Gypsum sheetrock facility (formerly Port of St. 
Helens) near Rainier, Oregon will require berth deepening to benefit from channel 
deepening. Impacts from deepening at this site are anticipated to be similar to those expected 
for deepening other berths, as analyzed in the 1999 Final IFR/EIS. Any such deepening will 
be subject to additional environmental review and permitting, including additional sediment 
sampling, under NEPA, the Clean Water Act, and ESA prior to implementation. 

6.10. revised Mitigation 

The following information is being added to this section for the Final SEIS. However, no 
updating of the existing information in subsections 6.10.1, 6.10.2, or 6.10.2.1 is necessary 
(see the Final IFR/EIS, August 1999). 
 
The Corps and the resource agencies have met and further coordinated since the issuance of 
the Draft SEIS. As a result, the Corps has modified the final mitigation plan. Exhibit K-5, 
Wildlife and Wetland Mitigation, includes a mitigation plan that provides further 
information regarding the creation of the mitigation sites. The plan concludes that the 
mitigation ratio for wetland impacts (approximately 12:1) significantly exceeds the ratio 
required under local and state requirements. Exhibit K-8, Consistency with Critical Areas 
Ordinances Including Wetland Mitigation, also contains a more detailed draft wetland 
mitigation plan for proposed Washington wetland mitigation projects (Woodland Bottoms 
and Martin Island). 
 
The following changes to the project are likely to affect the conclusions in the habitat 
evaluation procedure (HEP) analysis used to develop the mitigation plan: 
 
• Reduction in impact to riparian forest from 67 acres to 50 acres (approximately 25%) 

due to reduced disposal at Lord Island (O-63.5). 
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• Reduction in impact to agricultural lands from 200 acres to 172 acres (approximately 
14%) primarily due to the reduced disposal acreage required at the Gateway site (W-
101) and Mt. Solo (W-62). 

• Reduction in impact to wetlands from 20 acres to 16 acres (approximately 20%) due to a 
reduction at the Mt. Solo site resulting from correcting a mapping inconsistency. 

• Reduction of the Martin Island embayment mitigation action from 32 acres to 
approximately 16 acres to address the comments received from the State of Washington 
and Cowlitz County. 

• Modification to Woodland Bottoms wetland mitigation unit is planned via removal of 
levees along Burris Creek to affect a more natural hydrologic regime. 

 
The Port of Portland has purchased 190 acres at the Webb location near Westport, Oregon. 
Seventy-four acres will be used for wildlife mitigation purposes. In the event Martin Island 
is acquired in its entirety, the Corps would be agreeable to discussing additional actions on 
the 80-acre parcel currently not included in the HEP analysis. If the entire balance of the 
island is not available and additional mitigation is required, then the Corps intends to 
develop additional mitigation acreage on the Webb Site. 

6.10.2.2. revised Proposed (Sponsor’s Preferred) Disposal Alternative 

See the discussion in Section 6.10 and Exhibit K-5, Wildlife and Wetland Mitigation, 
concerning updated information for this alternative for the Final SEIS. 

6.11. revised Unavoidable Adverse Impacts 

The following updated information has been added for the Final SEIS. Deepening the 
navigation channel would impact benthic and fisheries habitats not previously disturbed by 
dredging. Additional impacts could occur because these volumes are higher than 
maintenance dredging, however, the overall volume of dredged materials has been reduced 
by 21% and rock removal has been reduced by 17% (dredged sand reduced from 18.4 mcy 
to 14.5 mcy; rock removal reduced from 590,000 cubic yards to 490,500 cubic yards). 
Disposal of dredged material would adversely affect additional in-water and upland areas, 
including 172 acres of agricultural land, 50 acres of riparian forest habitat, and 16 acres of 
wetlands. As described in the preceding section, these habitat losses would be replaced 
through mitigation actions. Additional tidal marsh and intertidal flats habitat, wetlands, and 
riparian habitat would be restored through the proposed ecosystem restoration actions. 

6.12. revised Cumulative Impacts 

The following updated information has been added to this section for the Final SEIS. 
Cumulative impact is the impact on the environment that results from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency or person undertakes such other actions. Cumulative 
impacts can result from individually minor but collectively significant actions taking place 
over a period of time (40 CFR 1508.7). 
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In accordance with the Council on Environmental Quality’s guidance on cumulative effects, 
this analysis focuses primarily on effects that are truly meaningful, i.e., important issues of 
national, regional, or local significance. It is also focused on actions that potentially affect 
the same environmental resources as the channel improvement project, and on resources that 
have been historically affected by cumulative actions in the project area. A number of these 
important issues (e.g., impacts to wetlands) were identified in scoping undertaken for the 
1999 Final IFR/EIS and in comments received by stakeholders and agencies on that 
document. This set of issues was refined as a result of the ESA consultation process, 
Washington’s and Oregon’s initial denial of Section 401 certification in 1999, and additional 
comments received on the Draft SEIS. Based on this iterative process of refinement, the 
cumulative impact analysis focuses on: 
 

• water quality; 
• sedimentation and sediment transport;  
• sediment quality (in particular, toxic contamination);  
• aquatic and wildlife resources (in particular, crab (including effects of ocean 

disposal), and wetland issues); and, 
• threatened and endangered species (in particular, salmonids) 

 
Certain past, present, and reasonably foreseeable future actions impact, or have the potential 
to impact, these environmental resources within the geographical area at issue for the project 
(see Chapter 2, Study Area Description). The identified actions are:  
 

• operation and maintenance of the Mouth of the Columbia River Federal Navigation 
project (MCR);  

• operation and maintenance, and potential deepening of the Willamette River 
navigation channel; 

• operation and maintenance of the Upper Columbia-Snake River navigation channel 
project; 

• operation and maintenance of the Federal Columbia River Power System (FCRPS);  
• port, industrial, urban and agricultural development; and, 
• large-scale restoration, recovery and remediation efforts. 

 
Most of these actions are in the project’s study area. The Upper Columbia-Snake River 
navigation channel is not in the study area, but is being reviewed specifically to respond to 
comments on the Draft SEIS. 
 
This section is organized as follows. First, Subsection 6.12.1 summarizes the channel 
improvement project’s impacts on each of the specified environmental elements. Next, 
Subsection 6.12.2 discusses past, present, and reasonably foreseeable actions, again with a 
focus on the selected environmental elements. A number of significant restoration, 
remediation, and recovery actions also are underway, or are reasonably foreseeable. They 
also are taken into account in the cumulative impact analysis. Finally, Subsection 6.12.3 
evaluates the project’s impacts, together with past, present, and future actions. 
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6.12.1 new Channel Improvement Project 

The starting point in a cumulative impact analysis is a review of the potential impact of the 
proposed project. It is this impact that must be added to the impacts of other past, present, 
and reasonably foreseeable future actions. The potential impacts of the channel 
improvement project have now been well studied and documented. They are discussed in 
detail in the Corps’ 1999 Final IFR/EIS, 2001 BA, and this Final SEIS, as well as in the 
NOAA Fisheries and USFWS Biological and Conference Opinions. They are briefly 
summarized below. References to the appropriate sections of the 1999 Final IFR/EIS and 
Final SEIS are provided. 
 
Water Quality 
 
Section 6.3 of this Final SEIS concludes that navigation channel dredging and in-water and 
ocean disposal would not result in significant water quality impacts. 
 
Sedimentation and Sediment Transport 
 
The potential impacts of the channel improvement project on sedimentation and sediment 
transport in the lower Columbia River, estuary and littoral cell have been updated in this 
Final SEIS. In general, they are expected to be indiscernibly small. Specifically, Exhibit J 
concludes that the project will not alter sand discharge to the Pacific Ocean. Accordingly, 
the project is not anticipated to affect coastal accretion or erosion (1999 Final IFR/EIS and 
Final SEIS at Section 6.2; Final SEIS, Exhibit J). 
 
Sediment Quality 
 
The channel improvement project will have no significant impact on sediment quality in the 
ocean, river or in the upland disposal sites. Review of thousands of samples indicates that 
sediments in the Columbia River portion of the navigation channel are primarily sand with a 
low percent organic content. They are suitable for unconfined in-water and upland disposal. 
Where contaminants have been detected, they are far below established levels of concern 
(i.e., DMEF, NOAA Fisheries). Accordingly, the dredging, disposal, and beneficial reuse of 
these sediments associated with the project (including ecosystem restoration features) is not 
anticipated to adversely affect sediment or water quality (1999 Final IFR/EIS and Final 
SEIS at Section 6.4). 
 
Aquatic and Wildlife Resources 
 
There is expected to be some crab entrainment caused by dredging as well as some impact 
associated with flowlane disposal in the lower estuary. Estimates of crab losses by direct 
measurement of entrainment are shown to be minimal [e.g., worst case total loss to the 
fishery from construction is 44,342 crabs (the increment associated with channel 
improvement project is 26,285 crabs), as compared with an annual harvest of 5.3 million 
crabs in the Washington and Oregon region around the Columbia River, the highest 
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projected annual loss to the fishery from maintenance dredging of 8,953 crabs]. Disposal 
impacts in the estuary and indirect effects are also expected to be minimal. Neither of these 
impacts from the channel improvement project is anticipated to have any significant effect 
on population structure or dynamics. Further, the Corps will use the salinity/crab distribution 
model to schedule dredging and disposal to avoid and minimize impacts to crab. 
 
The preferred alternative for the channel improvement project shifts away from ocean 
disposal of dredged material for construction and the first 20 years of maintenance, as the 
dredged material previously planned for ocean disposal is currently planned to be 
beneficially used for two restoration features and placed in existing disposal sites (flowlane, 
Rice Island, Miller Sands Spit, Pillar Rock Island) in the estuary. Even if it should become 
necessary to dispose of material from the project in the ocean, the limited amount of 
material to be disposed as part of this project is not anticipated to have significant effects on 
crab populations in the Washington and Oregon region around the Columbia River (1999 
Final IFR/EIS and Final SEIS at Section 6.6.1). 
 
Dredging is not expected to have a significant impact on smelt spawning or distribution of 
smelt larvae in the main navigation channel. Disposal of dredged material in flowlane sites 
has the potential to bury juvenile sturgeon; however, in most normal disposal operations, 
sturgeon would likely escape burial. Disposal will cover the benthic invertebrates that 
sturgeon may use as a food supply. Loss of this food supply may reduce the value of these 
areas as rearing areas for sturgeon. Effects on sturgeon in deeper water areas are currently 
the subject of ongoing studies, which will be used, as necessary, to develop measures in 
consultation with state resource agencies to further avoid and minimize impacts to sturgeon 
(1999 Final IFR/EIS and Final SEIS at Section 6.6.1). 
 
The ecosystem restoration features are neither expected to significantly impact crabs, nor to 
have any adverse impact on smelt due to their location relative to these resources. 
Construction of restoration features at Miller-Pillar and Lois Island embayment may initially 
impact sturgeon due to filling of the embayment and loss of benthic invertebrates. However, 
a net gain in overall estuarine productivity, including that for sturgeon, is anticipated (1999 
Final IFR/EIS and Final SEIS at Section 6.6.1). 
 
The project’s potential wildlife impacts have been reduced since the 1999 Final IFR/EIS. 
The amount of habitat loss has been reduced (28 fewer acres of agricultural land affected, 17 
fewer acres of riparian habitat affected, and 4 fewer acres of wetlands affected). There also 
has been a reduction in the total acreage of 29 upland disposal sites (i.e., exclusive of 
shoreline disposal sites and the Lonestar gravel pit), impacted by disposal actions (1,630 
acres versus 1,681 acres; Final SEIS Section 6.2.3.1). Finally, under the preferred 
alternative, with beneficial reuse of dredged materials for construction of ecosystem 
restoration features at Lois Island embayment, Miller-Pillar, and other changes to the 
disposal plan, it is projected that ocean disposal should not be necessary for construction and 
the first 20 years of maintenance (1999 Final IFR/EIS and Final SEIS at Section 6.6.2). 
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Threatened and Endangered Species 
 
After extensive analysis of the potential impacts of the channel improvement project, NOAA 
Fisheries and USFWS concluded that the project is not likely to jeopardize the continued 
existence of 12 federally listed salmonid ESUs, one listed DPS, one DPS proposed for 
listing, and one candidate ESU, or likely to destroy or adversely modify their designated 
critical habitat (2002 Biological Opinions). NOAA Fisheries and USFWS concluded that 
any expected impacts to key physical processes potentially affecting listed fish species 
would be limited and short-term in nature. They further concluded that there is some low 
level of risk and uncertainty surrounding the long-term biological response to physical 
change, but that monitoring and adaptive management will address the limited risk and 
uncertainties (Final SEIS Section 6.7.1). The project also is not likely to jeopardize the 
continued existence of bald eagles or Columbian white-tailed deer, and is not likely to 
adversely affect Steller sea lions (2002 Biological Opinions; 1999 Final IFR/EIS and Final 
SEIS at Section 6.7.2). 
 
Sandhill cranes (state endangered) are present in the project area. The proposed 40-acre 
disposal site W-101.0 is within a larger area used by cranes during part of the year. The 
Corps’ wildlife mitigation plan addresses the potential lost habitat value associated with use 
of this disposal site and more than compensates for the loss through the Woodland Bottoms 
mitigation site. The Corps has reviewed the Final Washington State Sandhill Crane 
Recovery Plan and determined that the channel improvement project, including the proposed 
mitigation, is consistent with the final plan. Mitigation at Woodland Bottoms will include 
132 acres in long-term pasture and 97 acres in wetland habitat that will benefit sandhill 
cranes. Given the extensive array and acreage of State Wildlife Management Areas (Sauvie 
Island, Oregon, approximately 12,000 acres; Shillapoo Lake, Washington, 2,371 acres) and 
Ridgefield National Wildlife Refuge (5,150 acres) in the area, plus private agricultural lands, 
and the full mitigation effort for this project, it is not anticipated that the project would 
adversely affect sandhill cranes (1999 Final IFR/EIS and Final SEIS at Section 6.7.2). 
 
Restoration and Mitigation Features 
 
To accurately assess the impacts of the channel improvement project, it is necessary also to 
consider its positive effects, including the proposed ecosystem restoration component. The 
primary purpose of the proposed ecosystem restoration features is to restore habitats lost due 
to historic activities and to restore habitat conditions that would contribute to the recovery 
and long-term viability of listed fish species. These features also would provide benefit to 
many other species of fish and wildlife. In addition to the original ecosystem restoration 
features evaluated in the 1999 Final IFR/EIS, additional restoration features are proposed. 
Table S4-1 of the Final SEIS identifies acreage and stream miles provided by each 
restoration feature plus their type, function and value for fish and wildlife resources. The 
ecosystem restoration features added during ESA consultation represent an increment in the 
overall effort to address historic cumulative impacts to fish and wildlife habitat and 
resources in the study area (1999 Final IFR/EIS and Final SEIS at Section 6 generally). 
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Further, to the extent there are projected adverse effects to wildlife and wetlands, the 
channel improvement project includes a detailed mitigation plan to more than compensate 
for these effects. The mitigation plan was developed through a cooperative interagency 
process that included both state and federal resource managers. The mitigation plan involves 
development or substantial improvement to 194 acres of wetland habitat and 202 acres of 
riparian forest habitat, plus 132 acres of permanent pastureland. The wetland mitigation 
acreage represents about a 12-fold increase over projected losses, would result in a net gain 
of wetland habitat, and significantly exceeds the ratio typically required under local and 
state requirements. Riparian mitigation plans represent nearly a four-fold increase over 
projected losses and would also increase the riparian habitat acreage from existing levels 
(1999 Final IFR/EIS and Final SEIS at Section 6.10; 1999 Final IFR/EIS at Exhibit G; Final 
SEIS at Exhibit K-5). 

6.12.2 new Past, Present, and Reasonably Foreseeable Future Actions 

6.12.2.1 new Mouth of the Columbia River Federal Navigation Project 

The Corps began dredging at the mouth of the Columbia River (MCR) in 1904. The MCR 
navigation project consists of a 0.5-mile wide navigation channel extending for about 6 
miles through a jettied entrance between the Columbia River and the Pacific Ocean. The 
northerly 2,000 feet of the MCR channel is maintained at 55 feet (+5 feet for over-depth 
dredging), and the southerly 640 feet is maintained at 48 feet (+5 feet for over-depth 
dredging). The current MCR project refers to the Corps’ ongoing dredging to maintain the 
Congressionally authorized MCR navigation channel, which has not changed substantially 
since 1984. The Corps removes 4-5 mcy of sand and sediment from the channel each year. 
There is no plan to deepen or otherwise change the Congressionally authorized MCR project 
at this time. 
 
Historic MCR ocean disposal sites A, B, E and F have been used in their original USEPA-
designated site dimensions since 1977 and in their expanded site dimensions since 1993 
(sites A, B, F) and 1997 (site E). These sites were determined by USEPA (1991) to be 
inadequate to provide future capacity for the MCR project as well as the potentially 
deepened river navigation channel under study at the time. Site designation studies were 
conducted by USEPA and Corps, and two new ocean disposal sites selected for designation 
by USEPA (1999 Final IFR/EIS). A new in-water disposal site at the North Jetty was 
approved in 1999 for disposal of dredged material and to reduce erosion at the base of the 
jetty. In 2002, a proposal for placement of MCR maintenance material at Benson Beach was 
assessed. This site is within the surf zone of Benson Beach in Fort Canby State Park, north 
of the north jetty. The Corps Portland District provided dredged material to the “test project” 
that is sponsored by Pacific County under permit PN 200-2-001174 issued by the Seattle 
District, in order to determine the feasibility for addressing beach erosion. Approximately 
44,000 cubic yards of MCR maintenance material was successfully placed at Benson Beach 
during the 2002 dredging season. The USEPA is currently initiating the designation for the 
Shallow Water Site (formerly expanded Site E) and a new Deep Water Site. 
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The baseline of the ongoing MCR project and its relationship to the channel improvement 
project study area is reflected in the assessment of existing conditions in the 1999 Final 
IFR/EIS (Section 5), Final SEIS (same) and 2001 BA (Chapter 2). A 1983 EIS (Corps 1983) 
addressed the MCR navigation channel and its maintenance. Information in the 1983 EIS 
has been updated through several environmental assessments. However, dredging practices 
have essentially remained the same since 1983. 
 
The area off the MCR is a productive biological environment that is influenced by a variety 
of complex physical processes. The major short-term processes that affect the area are tides 
and local winds and currents. River flow also has a major seasonal impact on the area. The 
nearshore areas are subjected to high current and wave energy and populated by biological 
organisms adapted to this high-energy environment. The offshore area is less active and 
populated by organisms adapted to more stable environments (Corps 1999). 
 
Bottom sediments at the proposed nearshore sites are primarily sand containing little or no 
silt or organic material. No rock or other unusual bottom features exist within the sites 
(Corps 1999). Baseline studies conducted at the Deep Water Site confirm that bottom 
sediments are primarily fine-grained sands, particularly within the smaller placement area. 
The percent fines increase with the increased distance from shore and with depth (Corps 
1999; 1999 BA). Side scan sonar data from this site show that the surface is uniform and 
nearly featureless with little detectable differentiation in material type. The only apparent 
geomorphic feature within the surveyed area is a band of low relief seafloor undulations in 
the eastern portion of the site (Corps 1999; 1999 BA). 
 
Previous studies have demonstrated that offshore biological communities exhibit 
considerable seasonal and yearly variation in structure and species composition. Species 
assemblages would likely vary between the proposed sites. Based on offshore area studies, 
the Deep Water Site would likely contain higher numbers and diversity of benthic species 
than nearshore areas (Corps 1999). 
 
A variety of anadromous and resident fish occur within the Columbia River offshore area. 
Occurrence of adult migratory species in the offshore area is correlated primarily with their 
period of upstream migration. Juvenile migratory species are present following their 
migration out of the estuary. Resident species occur throughout the year with many using the 
estuary and nearshore area for rearing and as a nursery area. Species present include various 
flatfish, rockfish, and other demersal species (Corps 1999). Field reconnaissance at Benson 
Beach found evidence of clam populations, including razor clams. Dungeness crabs were 
also present within the area to be affected by disposal. The WDFW has stated that the 
Benson Beach area is too unstable to be a productive razor clam bed, juvenile rockfish, 
flatfish, or lingcod settling or rearing area, or baitfish spawning area. For the same reason, 
Dungeness crabs are rarely, if ever, found in the surf zone on this beach (Burkle 2000, 
personal communication). 
 
Almost all of the Columbia River offshore area experiences some type of commercial 
fishing activity. The major fisheries are for bottom fish, salmon, crab, and other species of 
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shellfish. Crab fishing occurs from December to September with the majority of the catch 
occurring early in the season. Most crab fishing occurs north of the Columbia River mouth 
at depths ranging from 25 to 250 feet MSL. Dungeness crab population numbers are subject 
to large cyclic fluctuations in abundance. Catch records for the fishery are generally 
believed to represent actual population fluctuations. Modeling studies by Higgins et al. 
(1997) has shown that small scale environmental changes such as delay in the inshore 
currents in the Spring by a short period of time can dramatically impact survival of young of 
the year crab, but have no effect on adults and older juveniles inshore. Bottom fishing by 
trawl for flatfish, rockfish and pink shrimp occurs year-round throughout the entire offshore 
area, primarily at depths offshore from disposal sites. Commercial and recreational salmon 
fishing occurs over much of the offshore area. Fishing seasons and quotas are set by the 
Pacific Fisheries Management Council and state agencies (Corps 1999). 
 
Federally listed threatened and endangered species which may occur in the offshore area 
include 15 wildlife species and 12 federally listed salmonid ESUs, one listed DPS, one DPS 
proposed for listing, and one candidate ESU. Wildlife species potentially affected by the 
disposal actions include blue, fin, sei, right, hump-backed and sperm whales, northern 
(Steller) sea lion, Columbian white-tailed deer, loggerhead and Pacific leatherback sea 
turtles, brown pelican, marbled murrelet, western snowy plover, bald eagle, and Oregon 
silverspot butterfly. Adults and juveniles of the listed salmonid stocks are present in the 
lower river year-round. Biological Assessments have been prepared to address the likely 
presence of these species within the Columbia River estuary and offshore area and potential 
effects of the proposed disposal actions (Corps 1999; 1999 BA). 
 
Environmental Impact Studies 
 
A number of studies provide information about the evolution of the MCR project and its 
environmental impacts. Relevant studies are identified in this section. The next section 
contains a discussion of the results of these studies. 
 
Physical and biological resources of the Columbia River offshore area have been 
investigated since the mid 1970s, including recent site monitoring and evaluation studies 
conducted by the Portland District Corps for ocean disposal sites. Information from these 
studies is included in the 1999 Final EIS/IFR, in subsequent baseline studies for the Deep 
Water Site (Corps 1999; 1999 BA), and in this Final SEIS (Exhibit N, Physical and 
Biological Studies of the Deep Water and Shallow Water Sites). Although the Congress has 
authorized the channel improvement project and the MCR project as two separate projects, 
the Corps and USEPA have, where appropriate, coordinated the review of relevant impacts. 
For example, the 1999 IFR/EIS reviews the long-term disposal plan and its impacts for both 
the channel improvement and MCR. Similarly, crab entrainment studies conducted in 2002 
reviewed impacts from both projects. 
 
Concerns over possible entrainment of Dungeness crabs, salmon and other fish have been 
addressed by separate studies, such as Entrainment of Dungeness Crabs by Hopper Dredge 
at the Mouth of the Columbia River, Oregon and Washington (Larson 1993) and 
Entrainment of Outmigrating Fish by Hopper Dredge at the Columbia River and Oregon 
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Coastal Sites (R2 Resource Consultants, Inc. 1999). Recent studies of the impacts of 
dredging and disposal to Dungeness crabs include: initial estimates of crab entrainment 
during dredging (Pacific International Engineering, 2002 using the Dredge Impact Model of 
Armstrong et al. 1987 and Wainwright et al. 1992); statistical analysis of historic data to 
develop a rigorous sampling design for determining entrainment rates in the Columbia 
River; assessment of population level entrainment impacts (Pearson et al. 2003); and 
salinity-crab distribution model to estimate the portion of the estuarine crab population 
vulnerable to dredging (Pearson et al. 2003). 
 
Findings of No Significant Impact (based on Environmental Assessments) were made in 
relation to the expansion of existing sites (1993 and 1997) and the development of new 
disposal sites (North Jetty Site, 1999; Benson Beach in May 2002). The Benson Beach 
Finding of No Significant Impact noted that Benson Beach could be used in conjunction 
with existing ocean disposal sites A, F, expanded Site E and the North Jetty disposal site. 
Although these existing sites were not the subject of the Benson Beach Environmental 
Assessment, use of the existing sites and the channel dredging was addressed by reference. 
 
In early 2002, the Corps issued a Statement of Findings regarding maintenance dredging of 
the MCR (Statement of Findings Maintenance Dredging at Mouth of the Columbia River, 
May 2002). The proposed action was the maintenance dredging of approximately 4-5 mcy 
of material annually and the disposal of it in nearby designated offshore sites, and 
potentially at the Benson Beach demonstration site. The Statement of Findings is effective 
for five concurrent dredging years. The Statement of Findings referred to the Environmental 
Assessment Maintenance Dredging at the Mouth of the Columbia River New Disposal Site 
Oregon-Washington, May 2002 (Benson Beach Environmental Assessment); Section 
404(b)(1) Evaluation Columbia River at the Mouth Channel Maintenance New Disposal 
Site, May 2002; and Finding of No Significant Impact, Maintenance Dredging at the Mouth 
of the Columbia River New Disposal Site Oregon-Washington, May 2002. The MCR 
project’s specific effects on coastal erosion were considered in a 2002 study annexed to this 
channel improvement Final SEIS (Exhibit J). 
 
Environmental Impact Findings 
 
Water Quality 
 
Dredging in the Mouth of the Columbia River will disturb bottom sediments. The States of 
Washington and Oregon most recently certified that this activity complied with state water 
quality standards on April 22, 2002. This certification documents that the MCR maintenance 
dredging does not have significant adverse impacts to water quality. 
 
Sedimentation and Sediment Transport 
 
Exhibit J, a 2002 study on sedimentation, found that the reduction in the Columbia River’s 
net sand discharge to the MCR since the early 1900s is related to lower Columbia River 
flood discharges and not the navigation channel or the MCR jetties (Final SEIS, Exhibit J). 
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Declines in the Columbia River’s average annual sand transport are related to global climate 
variations and upstream flow regulation. The reduced sand flow from the river has 
contributed to the reduction in sand accretion in the estuary, and the MCR jetties 
(constructed in the early 1900s) have reduced sand transport from the MCR into Baker Bay 
and across Clatsop Spit into the south channel caused by ocean waves. However, the jetties 
caused a large discharge of sand from the MCR and vicinity, to the ocean. The sand which 
was eroded from the inlet and south flank of the inlet following jetty construction has 
deposited in the outer delta, on Peacock Spit, and the shorelines along Long Beach, 
Washington, and Clatsop Plains, Oregon. Excluding the historic effect of the MCR jetties, 
navigation channel development and maintenance, including maintenance of the MCR 
project, has not altered the estuary’s overall accretion/erosion or bedload transport patterns. 
 
The 1983 MCR assessment concluded that material placed in disposal sites A, B and F was 
not expected to leave the general vicinity, and material from site E was expected to move 
mostly north and northwest with a smaller volume moving to the south and southeast 
depending upon waves and tidal conditions (Corps 1983). The area of shoaling was expected 
to move farther into the estuary. Id. Greater stratification and increased salinity intrusion 
was predicted to occur in the estuary, a slightly larger introduction of ocean water during 
flood tides was expected, but no problems with ship generated waves were anticipated. Id. 
 
Placement of dredged material at Benson Beach is a demonstration project to determine its 
feasibility as a long-term disposal alternative that contributes sand to the littoral system. If 
effective, placement of dredged material at Benson Beach could help reduce the need for 
ocean disposal in the future (Benson Beach Environmental Assessment). 
 
Sediment Quality 
 
The material dredged for MCR maintenance is similar to that to be dredged for the channel 
improvement project, and similarly, does not raise significant concerns regarding 
contaminants. Material to be dredged from the MCR was evaluated in conjunction with the 
1983 EIS (evaluation under Section 103, Marine Protection, Research and Sanctuaries Act, 
Appendix D, 1983 EIS) and has been reassessed periodically by the Corps and EPA. 
Periodic reassessment and characterization as needed would occur pursuant to the DMEF. 
Pollution levels of MCR sediments were generally low, and disposal of dredged material 
was predicted to have no adverse effect on the biota in the immediate vicinity. The 
sediments are in an area of high current and wave action, large bedload movement and 
shifting bars and are distant from significant sources of pollution. They also generally 
contain very low levels of organic materials and fine sediments. 
 
Aquatic and Wildlife Resources 
 
Preliminary data (Pearson et al. 2003) resulting from entrainment studies conducted aboard 
the Essayons hopper dredge from July 9 through October 13, 2002 showed that dredging of 
the MCR in 2002 (consisting of approximately 2.7 mcy) resulted in entrainment rates of 
0.06 crab per cubic yard and were separated by age class: 0+ (0.003), 1+ (0.014), 2+ (0.032), 
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and 3+ (0.010). Entrained crabs were counted by age class and sex, and predicted adult 
equivalent losses were calculated. These calculations employed a modified version of 
Wainwright et al. 1992 (see Pearson et al. 2003). The data predicts how many crabs at a 
given age class would be lost to the fishery in the future based on numbers of crabs of 
various age classes entrained and how many of those crabs would have been expected to 
survive to a given age class based on known natural survival rates. Pearson et al. (2003) 
estimated adult equivalent losses at age 2+ of approximately 108,000 crabs and at age 3+ of 
approximately 49,000 crabs. The number of male recruits lost to the fishery was estimated at 
approximately 6,000 crabs. These calculations were based on sampling within an 
approximately 3 month period during the dredging season of one year, but abundance by age 
class can vary by year and by season (McCabe et al. 1986) and may explain differences in 
observed entrainment rates among studies. 
 
Regarding macroinvertebrates and fishes, benthic communities disturbed by dredging are 
expected to recolonize the area (Corps 1983). Increased estuary salinities predicted from the 
1984 deepening of the MCR project were expected to cause an upstream shift of marine 
habitat and marine species but the extent of change could not be predicted at that time. Id. 
However, now that the project had been deepened, future maintenance dredging of the 
existing MCR project is not anticipated to result in any further change in the salinity regime 
of the estuary. A loss of benthic organisms and a reduction of overall productivity are also 
expected as a result of material being placed in disposal areas. Id. Temporary turbidity is 
anticipated but is not expected to have a significant adverse effect on fish and other aquatic 
life forms (Statement of Findings 2002). 
 
Fisheries (from Disposal at the Deep Water and Shallow Water Sites) 
 
Fine sand (0.25 mm diameter) falls at about 6 feet per minute through water, which 
approximates the descent rate of the disposal material (Corps 1983). Therefore, dredged 
material would completely reach the bottom of the Shallow Water Site in about 10 minutes 
and the Deep Water Site in about 35 minutes. The natural sediment transport rate at the 
Shallow Water Site is high, moving mostly to the north and northwest (Corps 1983). 
Resuspension of disposed material is unlikely at the Deep Water Site once the material has 
settled to the bottom. Material placed in the Deep Water Site would likely remain in place or 
move very slowly. Sediment transport analysis conducted in the offshore area indicate that 
sediment movement through the Deep Water Site location is in dynamic equilibrium, i.e., 
rates of erosion and accretion are essentially equal (Corps 1999). Dredged material placed at 
the Deep Water Site would be coarser than sediments existing at the site but would contain 
similar chemical constituents (Corps 1999; 1999 BA). Previous studies at offshore sites 
demonstrate that ambient sediment covers the dredged material within about 1 year (Corps 
1999). Little turbidity is expected from disposal of these sediments. 
 
Benthic organisms within the disposal sites would be subjected to burial. Most benthic 
organisms would not likely survive burial from the disposal action. Recolonization of the 
site would be expected after disposal stopped. Demersal fish and shellfish would either 
avoid the disposal activity or be buried. Studies conducted by Chang and Levings (1978) 
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and the Corps (1999) on crab and flatfish burial from dredged material disposal concluded 
that test dumps had no apparent adverse effects on flatfish but resulted in some mortality to 
crabs. The tests resulted in no obvious physical damage such as cracked carapaces or 
detached legs. Most crabs remained on the surface following the test dumps. All but a few 
crabs that were buried during the test disposal were found dead after 72 to 96 hours. The 
cause of death was not apparent from the tests. These studies were conducted under limited 
conditions, i.e., small buckets or tanks, and are not conclusive relative to burial response 
under actual disposal conditions in the open sea. Portland District Corps biologists believe 
that survival rates of crabs from disposal in the open sea would be high (Corps 1999). 
 
Preliminary data (MEC Analytical Systems 2002, unpublished progress report) show that in 
late spring/early summer of 2002, trappable crabs (trapped using crab pots) were more 
abundant, smaller, and had softer carapaces in the Shallow Water Site than in the Deep 
Water Site. The majority of crabs trapped at both sites were female. In fall of 2002, 
trappable crabs were more abundant and had harder carapaces in the Shallow Water Site 
than in the Deep Water Site, but were similar in size. The majority of crabs trapped at the 
Shallow Water Site were females and at the Deep Water Site were males. Crabs, in general, 
were more abundant and larger in fall than in late spring/early summer. Preliminary 
numerical data is presented below: 
 

Site Season # Crabs Crab Density1 % Female Size2 
Shallow sp/su   451 ~25 ~75 ~5.1 
Deep sp/su    82 <2 ~80 ~5.5 
Shallow fall   852 ~39 ~69 ~5.9 
Deep fall 1,313 ~27 ~10 ~5.9 

 
1 Crab density measured in crabs per pot per 24-hour soak 
2 Crab size (carapace length) measured in inches  

 
Two crab pot-sampling locations were located in what is now the 103 portion of the Deep 
Water Site in fall of 2002 (48 hour deployment of traps). A total of 124 crabs were trapped 
in these two sites and about 79% were males. These numbers do not appear aberrant 
compared to other sampling locations within the Deep Water Site, but data has not been 
analyzed yet. 
 
The most abundant commercially important fish caught (via otter trawl) during both late 
spring/early summer and fall of 2002 at the Shallow Water Site included tom cod (228 
caught in late spring/early summer and 45 caught in late summer) and eulachon (356 caught 
in late spring/early summer and 788 caught in late summer) and at the Deep Water Site 
included Pacific sanddab (1,072 caught in late spring/early summer and 249 caught in late 
summer) and rex sole (168 caught in late spring/early summer and 228 caught in late 
summer). 
 
On wildlife, adverse impacts are minimal for pelagic birds and nonexistent for waterfowl, 
shorebirds, and terrestrial birds and mammals (Corps 1983). Also, the maintenance dredging 
planned for the next 5 years will not impact any wetland areas (Statement of Findings 2002). 
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The dredging and disposal activities associated with MCR maintenance are nearly identical 
to the activities proposed for the channel improvement project. Accordingly, conclusions 
regarding the project’s limited short-term effects on listed fish suggest similar limited effects 
from MCR maintenance. A 1990 salmon study concluded that migrating juvenile and adult 
salmon are not entrained during MCR dredging since the dragheads are at or slightly below 
the bottom surface (Larson and Moehl 1990). A further study in 1999 also suggests that 
dredging activities as currently practiced are not likely to entrain juvenile salmonids, 
including those listed under the ESA (Entrainment of Outmigrating Fish by Hopper Dredge 
at the Columbia River and Oregon Coastal Sites 1999). The MCR maintenance complies 
with the ESA (NOAA Fisheries, 1999 Biological Opinion). In the 1999 Biological Opinion, 
NOAA Fisheries concluded that operation and maintenance program for the Columbia River 
navigation channel, which includes the portion of the channel at the MCR, was not likely to 
jeopardize the continued existence of listed species. 
 
Restoration and Mitigation 
 
A current Site Management/Monitoring Plan, as required by the Marine Protection, 
Research, and Sanctuaries Act and jointly prepared by USEPA and the Corps, will govern 
use of the ocean disposal sites in the future. The Site Management/Monitoring Plan covers 
issues such as: the times, quantities, and physical/chemical characteristics of dredged 
material dumped at the sites; disposal controls, conditions, and requirements to avoid and 
minimize potential impacts to the marine environment; and monitoring site environs to 
verify that unanticipated or significant adverse effects are not occurring from past or 
continued use of the disposal sites, and that permit terms are met (for non-Corps disposals). 
A new Site Management/Monitoring Plan will be included in USEPA’s designation package 
and will need to be reevaluated and updated periodically. 

6.12.2.2 new Willamette River Navigation Channel 

Deepening 
 
Deepening of the Willamette River federal navigation channel is part of the Congressionally 
authorized project for channel improvement. Specifically, the existing 600-foot-wide 
navigation channel is authorized to be deepened from -40 feet to -43 feet CRD, from river 
mile 0 to river mile 11.6 on the Willamette River. The three turning basins located at river 
miles 4, 10, and 11.7 on the Willamette River also are authorized to be deepened. 
Accordingly, the 1999 Final IFR/EIS includes an assessment of the environmental impacts 
of the Willamette deepening project. 
 
However, as indicated earlier in this Final SEIS, the Willamette River portion of the project 
has been deferred because large parts of the Willamette channel have been listed by USEPA 
on the National Priorities List under CERCLA on December 1, 2000. A site investigation 
performed by the USEPA found a pattern of contaminated sediments in Portland Harbor 
(from approximately river miles 3.5 to 9.2). As a result of that site investigation and 
subsequent to the issuance of the 1999 Final IFR/EIS and Chief’s Report to Congress, this 
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stretch of the river was listed. Subsequently in March 2002, a memorandum of 
understanding was signed by USEPA Region 10, the Corps Portland District, and the 
Oregon Department of Environmental Quality to facilitate and encourage a more 
streamlined and effective means of carrying out the agencies’ statutory and regulatory 
responsibilities. 
 
Although the USEPA and Corps are coordinating closely on all sediment and permitting 
related activities in the Willamette River, the Corps has made it clear that any deepening of 
the Willamette River will be deferred until the completion of the remediation investigation 
and remediation decisions related to contaminated sediments in Portland Harbor. The 
Superfund listing creates uncertainty surrounding the timing and details of any channel 
improvements in the Willamette River. 
 
Cleanup under the Superfund program will involve extensive study of the area, evaluation of 
alternatives, and public involvement in the selection of a final remedy that is protective of 
human health and the environment. The final remedy selected by USEPA may result in 
changes to the previously proposed channel improvements for the Willamette River–
changes that cannot be anticipated at this time. Any improvements to the channel in the 
Willamette River will therefore take place under conditions different from those found 
today, i.e., conditions reflecting the Superfund cleanup. Accordingly, the sponsor ports and 
the Corps will not move forward on deepening in the Willamette River channel until plans 
are fully in place for any necessary remediation. At such time as the sponsor ports and the 
Corps may proceed with channel improvement activities for the Willamette River, the Corps 
will conduct appropriate additional NEPA review. 
 
As noted above, the potential environmental effects of the authorized Willamette River 
channel deepening were reviewed in the 1999 Final IFR/EIS. Effects unrelated to sediment 
contamination (e.g., potential effects of dredging activities on migrating salmonids) are not 
qualitatively different from the effects of the channel improvement project generally and 
therefore, are anticipated to be limited. Further, for the reasons discussed for the channel 
improvement project generally, Willamette deepening would not be anticipated to have any 
effect on sediment transport and sedimentation in the estuary or mouth of the river. 
Similarly, because the project is located well above the reach of the river inhabited by 
Dungeness crab, Willamette deepening would have no effect on this resource. 
 
However, attempting to further specify impacts of Willamette deepening at this time would 
be largely speculative because the details of the cleanup (e.g., quantities and locations of 
material to be removed) are not yet known. Accordingly, the details of deepening activities 
required after cleanup (e.g., the quantity, location and nature of channel material remaining 
after cleanup that needs to be dredged for deepening) also are not yet known. 
 
Again, at such time as the sponsor ports and Corps may proceed with channel improvement 
activities for the Willamette River, appropriate additional NEPA and ESA review will be 
conducted. Detailed analysis of issues related to Willamette River contaminants will be 
available as part of USEPA’s Remedial Investigation and Feasibility Study. 
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Maintenance 
 
Maintenance dredging for the deep draft navigation channel in the Willamette River is 
conducted, on average, every 3-4 years. The last maintenance dredging operation was in 
1997. Up to 0.5 mcy of material is removed each time the 40-foot authorized channel is 
dredged, and up to 2 feet of advance maintenance dredging is performed. The dredged 
material ranges from medium silt to medium sand. In recent history, this material has been 
placed in the flowlane in the Columbia River near river mile 100. Since the lower 
Willamette River was placed on the National Priority List for contaminated sediments, no 
maintenance dredging has been performed. Most of these contaminated sediments occur 
outside the navigation channel. Any future maintenance dredging of the Willamette River 
navigation channel will be conducted pursuant to the March 2002 Letter of Agreement 
between USEPA Region 10, Oregon Department of Environmental Quality, and the Corps 
concerning the lower Willamette River. 
 
With the exception of dredging potential contaminated sediments, the impacts of which will 
be minimized through the letter of agreement, effects of dredging the deep-draft navigation 
channel are expected to be similar to that described for the channel in the Columbia. The 
dredging and disposal locations are below the photic zone and the migratory corridor for 
fish. Consequently, these areas do not provide much, if any, productive habitat for aquatic 
species. 

6.12.2.3 new Upper Columbia/Snake River Navigation Channel 

The Columbia and Snake River navigation projects include the entire inland navigation 
system that provides navigation from the mouth of the Columbia River near Astoria, 
Oregon, to port facilities on the Snake and Clearwater Rivers in Lewiston, Idaho, and 
Clarkston, Washington. This section discusses the portions of the navigation projects that 
are above the Bonneville Dam, the Upper Columbia-Snake River navigation waterway. This 
waterway has historically required dredging to, among other things, maintain shoal areas 
that impede navigation, and remove sediment that impedes hydraulic flow. 
 
The navigation channel between Vancouver, Washington and The Dalles, Oregon, is 
maintained annually through hopper dredging in various reaches, mostly below Bonneville 
Dam. The channel is dredged to provide 17 feet of depth for users, with 2 feet of advance 
maintenance performed to ensure adequate depth between dredging operations. An average 
of 150,000 cubic yards of medium grain sand is removed from shoals that occur in the 
navigation channel each year. This material is placed in the flowlane within or adjacent to 
the navigation channel downstream of the dredging areas. 
 
Impacts from dredging this reach are expected to be minimal. The areas to be dredged are 
disturbed annually and are at or below the photic zone in the Columbia. Consequently, these 
areas are not likely very productive and do not provide much highly productive habitat for 
aquatic resources including listed species. Dredging occurs during the recommended in-
water work period of 1 November to 28 February; consequently, the impacts to migrating 
salmon are expected to be small. 
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The navigation channel above The Dalles Dam is authorized to 14 feet of depth. It rarely 
requires maintenance dredging. The last time it was dredged, a total of about 25,000 cubic 
yards were removed. Any dredging that would be done in this reach would take place 
between mid-December and mid-March. It is unlikely that the minimal dredging that occurs 
in this reach would have any major effect on aquatic resources or listed species. Though 
there would be some alteration of habitat during dredging and disposal, the sites would be 
expected to recover to the previous level of production and remain at that level until it was 
disturbed again in the future. 
 
In 2002, the Final DMMP/EIS presented the Corps programmatic plan for the five locks and 
dams on the upper portion of the Columbia and Snake Rivers navigation project: McNary, 
Ice Harbor, Lower Monumental, Little Goose, and Lower Granite. The plan provides for 
maintenance of the navigation channel for 20 years, for management of dredged material 
from these reservoirs; and for maintenance of flow conveyance capacity at the upstream 
extent of the Lower Granite reservoir for the remaining economic life of the dam and 
reservoir project (to year 2074). The DMMP defined an operations and regulatory 
preference for beneficial use of all dredged sediments where practicable and established a 
Local Sediment Management Group to review sediment issues and help implement the 
DMMP. The USEPA, Region 10, was a cooperating agency on the DMMP/EIS and will co-
chair the management group with the Corps. The DMMP anticipated formation of the 
Regional Dredging Team. 
 
The DMMP/EIS contains four alternatives to maintain the existing, authorized federal 
projects. Alternative 1 continues historic maintenance of the authorized navigation channel 
in the study area. It would involve maintenance dredging with in-water disposal. Alternative 
2 involves the same dredging activities as alternative 1, but with changes in dredging 
methods, work window, and disposal location for silt. Dredged materials would be placed in 
water to create shallow-water fish habitat beneficial to salmonid species. This alternative 
also includes raising the levee at Lewiston up to 3 feet at critical locations to maintain flow 
conveyance. Alternative 3 uses the same dredging activities as Alternatives 1 and 2, but with 
upland disposal of dredged material. The 3- foot levee raise is included. Alternative 4 (the 
selected plan) also considers the same dredging activities and the 3-foot levee raise. In 
addition, Alternative 4 includes a management strategy for dredged material that focuses on 
beneficial uses: for each dredging activity, the Corps would identify potential beneficial uses 
and coordinate the uses with a Local Sediment Management Group. 
 
Although the DMMP/EIS is currently the subject of a preliminary injunction, the injunction 
is based on the alleged failure to adequately consider alternatives, not the accuracy or 
adequacy of information regarding potential impacts contained in the document. 
 
Relevant Impacts 
 
The DMMP/EIS reviews the environmental impacts of Alternatives 1 through 4. Since 
Alternative 1 represents historic maintenance, its effects as outlined in the DMMP/EIS 
indicate the past and present environmental impacts of the Upper Columbia/Snake 
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navigation project. The impacts of the Upper Columbia/Snake navigation project apply only 
to the extent that they affect the environment or resources of the channel improvement 
project area. 
 
Water Quality 
 
All alternatives considered in the DMMP/EIS for the Upper Columbia/Snake River 
navigation project are expected to have a temporary, direct adverse effect on water quality, 
mostly because of turbidity plumes caused by the dredging and, where proposed, in- water 
disposal. However, it is anticipated that elevated turbidity levels would be confined and will 
stay within the “mixing zones” (established under Clean Water Act Section 401 water 
quality certification) allowed for this activity, and allowable turbidity downstream of the 
mixing zone would not be exceeded. 
 
To date, sediment contaminant levels have been at low levels that allow in- water disposal, 
and this is not expected to change. However, the Corps will continue its sediment sampling 
protocols. 
 
Construction of levees proposed under Alternatives 2, 3, and 4 could result in short-term, 
minor water quality impacts due to runoff and erosion. These concerns would be minimized 
with the implementation of a site-specific Erosion/Sedimentation Control Plan and 
construction best management practices. The levees would also be stabilized by 
hydroseeding immediately after construction. 
 
Direct, temporary, minor impacts due to erosion may occur as a result of construction and 
disposal operations at the Joso upland site as proposed in Alternative 3. Mitigation measures 
would be implemented to offset any impacts, including use of a containment berm, 
implementation of an Erosion/Sedimentation Control Plan and best management practices, 
and regular stabilization during disposal. 
 
Impacts from beneficial use of the dredged material proposed in Alternative 4 could vary 
depending on the use but would be subject to Erosion/Sedimentation Control Plan measures 
and best management practices. 
 
Sedimentation and Sediment Transport 
 
Most of the sediment to be dredged in the Upper Columbia/Snake navigation project is 
sands and gravel that have deposited in the reservoirs. The only sediment impacts 
downstream of the dredging and disposal sites are expected to be localized, short-term 
increases in turbidity, caused by the release of small amounts of fine-grained sediments. 
Therefore, maintenance activities in the Upper Columbia/Snake navigation project would 
not be anticipated to have any effect on sediment transport and sedimentation in the estuary 
or mouth of the Columbia River. 
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Sediment Quality 
 
Comments on the channel improvement project Draft SEIS raised concerns about whether 
dredging upriver contaminated materials may redistribute contaminants and represent a risk 
for salmon that utilize these habitats. The DMMP for the Snake/Upper Columbia Navigation 
project concludes that fine sediment is the only dredged material that is potentially 
contaminated, and sampling data indicates little if any contamination in fine river sediments 
in the areas proposed to be dredged. Thus, there is a low risk of changes to water quality 
because of release of chemicals of concern from the sediments. Dredged sediments will be 
evaluated pursuant to the revised regional Dredged Material Evaluation Framework and 
guidance of the Regional Dredging Team to check for any change over time. 
 
Aquatic and Wildlife Resources 
 
The Upper Columbia/Snake navigation project has no impacts on aquatic and wildlife 
resources (e.g., Dungeness crab and wetlands) in the study area of the channel improvement 
project. 
 
Threatened and Endangered Species 
 
Anadromous salmon and steelhead stock from several ESUs listed as threatened or 
endangered under the ESA that are found in the channel improvement project area also pass 
through the McNary reservoir and lower Snake River. The dredging activity associated with 
all four alternatives would have the same indirect, minor, short-term effects on aquatic 
ecosystems by disturbing sediments and removing macroinvertebrate species (which are 
prey species for resident and migratory fish). However, recolonization of macroinvertebrates 
would occur relatively rapidly. Because dredging and disposal activities would only occur 
during authorized in-water work windows, impacts to salmonids would be minimized. 
NOAA Fisheries has determined that the proposed actions would not cause jeopardy to 
anadromous fish species listed under the ESA. 
 
The creation of in-water fish habitats under the DMMP selected alternative 4 works to 
mitigate the environmental impacts on salmonids. Some of the beneficial uses proposed in 
alternative 4 create salmonid habitat directly. Other potential beneficial uses may reduce 
risks to listed species (e.g., capping of contaminated sediments). 
 
Moreover, the Corps has recently selected the action it will take as a result of the Lower 
Snake River Juvenile Salmon Migration Feasibility Study. The study examined ways of 
improving salmon passage through the four lower Snake River dams and reservoirs: Ice 
Harbor, Lower Monumental, Little Goose, and Lower Granite. Structural changes in the 
selected action include spillway improvements, upgrading adult fish passage systems, 
upgrading juvenile fish facilities, additional fish transportation barges, turbine upgrades, 
removable spillway weirs and surface bypass structures. Operational changes include 
improving the coordination and implementation of spill, flow augmentation and juvenile fish 
transportation. 
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6.12.2.4 new Federal Columbia River Power System 

Another ongoing project that directly affects the Channel Improvement Project study area is 
the Federal Columbia River Power System (FCRPS). The Bureau of Reclamation and Corps 
own and operate the system of hydropower projects on the Columbia and lower Snake 
Rivers, which collectively provide about 75% of the electricity used by Pacific Northwest 
residents and industries. The Bonneville Power Administration (BPA) markets and 
distributes the power generated from these dams. 
 
The FCRPS project facilities include Bonneville, The Dalles, John Day, and McNary Dams 
(Lower Columbia River facilities); Ice Harbor, Lower Monumental, Little Goose, Lower 
Granite, and Dworshak Dams (Lower Snake River/Clearwater River facilities); Grand 
Coulee, Albeni Falls, Libby, Hungry Horse and Chief Joseph Dams, and Banks Lake Pump 
Storage (Upper Columbia River facilities). The FCRPS is relevant to the cumulative impacts 
analysis only to the extent to which it interrelates with the environment or resources of the 
channel improvement project area. 
 
Water Quality 
 
The operation and configuration of the FCRPS has two primary effects on water-quality-
related salmon survival: dissolved gas supersaturation and water temperature. Total 
dissolved gas is generated when water is spilled at dams. Falling water entrains volumes of 
air and carries the air into the stilling basin. Hydrostatic pressure at depth in the basin forces 
the entrained gases into solution, causing supersaturation. Spilling waters is the most benign 
way to move non-transported juvenile downstream migrants past the dams, while avoiding 
passage through the turbines. But, the total dissolved gas generated by the spilling strategy 
can exceed current water quality standards (110% total dissolved gas). To address this 
problem, nearly all Columbia/Snake River projects now have spill deflectors, which reduce 
the impacts of dissolved gas supersaturation. In addition, monitoring programs now appear 
to accurately detect total dissolved gas levels, and spill adjustments can be made to restrict 
gas below the level considered safe for salmonids. 
 
Hydroelectric dams also modify natural water temperature regimes in the mainstream 
Columbia River. Snake River basin storage reservoirs are known to affect temperatures by 
extending water residence times and by changing the heat exchange characteristics of 
affected river reaches. As with dissolved gas supersaturation, dam operation is manipulated 
to address the problem. To minimize water temperature related effects on juvenile fall 
chinook, Dworshak Dam is routinely operated to release large amounts of cool water during 
the months of July and August when elevated temperatures are a concern. 
 
Wide-scale mitigation measures for water quality are also proposed. The 2000 FCRPS 
Biological Opinion recommended that the action agencies, coordinating through the Water 
Quality Team, should annually develop a 1- and 5-year water quality plan for operation and 
configuration measures at FCRPS projects. Appendix B of the Biological Opinion 
accordingly contains a federal agency proposal for development of a water quality plan for 
the Columbia River mainstem. 
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Sedimentation and Sediment Transport 
 
The FCRPS reservoirs alter river flows via flow regulation and this, in turn, has permanently 
altered river and sediment discharges in the channel improvement project area. The 
reservoirs store water during the spring snowmelt, reducing the freshet discharges. The 
reduced discharges have caused large reductions in sediment transport during the spring 
freshet. The stored water is released during the fall and winter to increase hydroelectric 
power generation. Those releases cause little increase in sediment transport because the river 
discharges remain below critical levels to initiate large-scale sediment transport. 
Hydroelectric power releases also cause relatively minor hourly river discharge fluctuations 
that do not alter sedimentation (this Final SEIS, Exhibit J). 
 
Sediment Quality 
 
While the FCRPS may decrease the potential downriver transport of any contaminated 
sediments by trapping them behind the dams, the operation of the FCRPS is not anticipated 
to have any significant adverse effect on sediment quality within the channel improvement 
project study area. 
 
Aquatic and Wildlife Resources 
 
The FCRPS has altered flow patterns in the Columbia River, contributing to reductions in 
flood levels and frequencies, and altered seasonal salinity intrusion in the estuary. The 
reduced flooding has subsequently reduced the input of detritus (nutrients) into the river. 
This reduction in nutrient supply and the altered salinity pattern has likely had some impact 
on the river’s aquatic resources. The reduced flooding also has impacted riparian habitat and 
wildlife along the river (see next section regarding threatened and endangered species). 
 
Threatened and Endangered Species 
 
Construction and operation of the FCRPS have affected anadromous salmonids in several 
ways. These include inundation of spawning habitat, changes in migration rates and 
conditions of juvenile fish through the reservoirs and at the dams, changes in adult migration 
conditions, and improved habitat for predators of juvenile salmonids. Hydrosystem effects 
include both direct (e.g., turbine morality) and indirect effects (e.g. delayed mortality, due to 
such mechanisms as changes in estuary arrival times; FCRPS Biological Opinion 2000). 
 
In 2000, a FCRPS Biological Opinion considered whether the effects of FCRPS 
configuration, operations, and maintenance are likely to jeopardize the continued existence 
of 12 listed species of salmonids and cause the destruction or adverse modification of their 
designated critical habitat (at the same time, the Bureau of Reclamation also consulted on 19 
of its projects in the area. The Biological Opinion does not apportion the relative impacts of 
the FCRPS and Bureau projects). 
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The 2000 FCRPS Biological Opinion concludes that the proposed operation and 
configuration of the FCRPS and Bureau of Reclamation projects are likely to jeopardize the 
continued existence of Upper Columbia River spring chinook salmon, Snake River fall 
chinook salmon, Snake River spring/summer Chinook salmon, Snake River steelhead, 
Upper Columbia River steelhead, Middle Columbia River steelhead, Columbia River chum 
salmon, Snake River sockeye salmon, and to adversely modify their designated critical 
habitat. However, the Biological Opinion proposes Reasonable and Prudent Alternatives in 
relation to these fish and concludes that, with their implementation, the projects are not 
likely to jeopardize the continued existence of these ESUs or to destroy or adversely modify 
their designated critical habitat. These conclusions are based on elements of the Reasonable 
and Prudent Alternatives that remedy shortcomings of the projects. The Biological Opinion 
also includes an incidental take statement containing various terms and conditions to avoid 
and minimize take to the maximum extent practicable. For example: ESA-listed fish must be 
handled with extreme care and kept in water to the maximum extent possible during 
sampling and processing; adequate circulation and replenishment of water in holding units is 
required; when using gear that captures a mix of species, ESA-listed fish must be processed 
first to minimize the duration of handling stress. 
 
The Biological Opinion also concludes that the projects are not likely to jeopardize the 
continued existence of the Upper Willamette River chinook salmon, Lower Columbia River 
chinook salmon, Upper Willamette River steelhead, Lower Columbia River steelhead, or to 
destroy or adversely modify their designated critical habitat. 
 
Further relevant information is contained in a series of White Papers produced in 2000 by 
NOAA Fisheries. One White Paper considers the effects of river flow through the 
hydropower system on anadromous salmonids. Other White Papers address the effects of 
dam passage on salmonids, and the effects of transporting juvenile salmonids around dams. 
 
The continued operation of the FCRPS also is not likely to jeopardize the continued 
existence of bull trout in areas downstream of Hells Canyon Dam and in the Upper 
Columbia River Basin (USFWS 2000 Biological Opinion). 
 
Comments on the channel improvement project SEIS suggest the possibility of oil spills or 
leaks from the dams, and impacts on salmonids and water quality. The impact of oil spills, 
leaks, and discharges form the Columbia River dams is addressed in existing documents. 
The Corps provides a single consolidated document (Spill Response Plan) to meet multiple 
spill response planning requirements as identified under OSHA’s HAZWOPER Standard, 
RCRA’s Contingency Plan, SARA Title III’s Emergency Planning and Community Right 
To Know Act, the Oil Pollution Act, the Clean Water Act, and the State, Area, Regional, 
and National Contingency Plans for spill response. 
 
In the 1980s, the Corps Portland District recognized the potential impacts of having poly 
chlorinated biphenyls (PCBs) in and around its operating projects. The Corps has taken 
prudent and proactive steps to eliminate the use of PCBs in following areas: main unit 
transformer oil; bushings and associated electrical equipment (sealed and oil-filled type); 
light ballasts. 
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The impacts of historic leaks and spills from Columbia River dams within the Portland 
District over the last 10-15 years are a matter of public record. The National Response 
Center (http://www.nrc.uscg.mil) provides detailed information on the type and size of spills 
from Northwest power projects.  In all cases, following relevant federal and state guidance, 
the Corps has worked cooperatively with state and federal agencies to remediate spills and 
confine them within the structure (powerhouse, spillway, etc.). 
 
The 2000 FCRPS Biological Opinion does not consider the possibility of oil spills or leaks 
from the dams as a potential significant impact. 
 
Restoration and Mitigation Projects 
 
The continued operation and maintenance of the FCRPS, as analyzed in the 2000 Biological 
Opinions, includes a number of mitigation measures. For example, it augments water 
volume to improve juvenile salmonid migration. 
 
Moreover in November 2002 the BPA, the Bureau of Reclamation and Corps released the 
Final 2003/2003-2007 Implementation Plan for the FCRPS (incorporated by reference). The 
plan identifies and describes the specific measures that the three agencies plan to implement 
in fiscal years 2003-2007 and addresses the actions called for in the 2000 Biological 
Opinions. The goals of the plan are: to avoid jeopardy and assist in meeting recovery 
standards for Columbia Basin salmon, steelhead, bull trout, sturgeon, and other ESA-listed 
aquatic species that are affected by the FCRPS; to conserve critical habitats upon which 
salmon, steelhead, bull trout, sturgeon, and other listed aquatic species depend, including 
watershed health; and to assure tribal fishing rights and provide non-tribal fishing 
opportunities; and balance other needs (e.g. other native fish and wildlife, human needs; 
tribal culture resources). 
 
Mitigation efforts by the agencies are already underway pursuant to the “Endangered 
Species Act 2002 Annual Implementation Plan for the Federal Columbia River Power 
System” (2002 1-Year Plan). 

6.12.2.5 new Port, Industrial, Urban and Agricultural Development 

While not caused by or connected to the channel improvement project, some urban, 
industrial and port development is reasonably foreseeable within the project study area. Of 
these potential projects, the Port of Vancouver’s proposed Columbia Gateway development 
is analyzed in detail here because is perhaps the largest and also was the subject of 
significant comments on the Draft SEIS. When the 1999 Final IFR/EIS was prepared, the 
Port of Portland’s West Hayden Island Development project had been proposed and was in 
the process of being permitted. However, since that time the Port has withdrawn its 
development plans, withdrawn its permit applications, and is holding the property in long-
term strategic reserve. Therefore, the project is not considered reasonably foreseeable for the 
purposes of a cumulative impact analysis. 
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Columbia Gateway Project 
 
The Gateway project refers to the Port of Vancouver’s proposal for development at 
Columbia Gateway in Vancouver, Washington. The property is located in the Vancouver 
Lake lowlands area and spans river miles 100-102 along the Columbia River. The project 
involves planned development of water, heavy, and light industrial uses. The proposal 
involves 1,094 acres of property, designated by the Port as parcel 2 (35 acres), parcel 3 (517 
acres), parcel 4 (112 acres), and parcel 5 (430 acres). 
 
A Draft EIS for the Gateway project was released on August 27, 2002. The Gateway DEIS 
analyzes four alternatives. Alternative 1 is No Action. Alternative 2 proposes water 
development of parcel 3, and no development on parcels 4 and 5. Alternative 3 involves 
heavy industrial and water development in parcel 3 and light industrial development in 
parcel 5. Alternative 4 involves water development in parcel 3, and light industrial 
development in parcel 5. The Gateway FEIS is scheduled to be completed in early 2003. 
 
The Gateway DEIS reviews the potential significant adverse impacts of Alternatives 1 
through 4, as well as the mitigation measures. Some of the impacts are relevant to the 
cumulative impact analysis of the channel improvement project and some are not. Those of 
key relevance are discussed in more detail. 
 
Water Quality 
 
No significant adverse impacts on water quality are expected under Alternative 1. Under 
Alternatives 2, 3, and 4, development operations are expected to generate industrial 
wastewater, sanitary sewage, and stormwater. Pollutants will accumulate on paved surfaces 
and be washed into the storm drain system. Placement of dredged material could potentially 
affect water quality. Construction will cause the soil surface to be exposed and erosion could 
occur. Eroded sediment could be washed into surface water bodies. The Gateway DEIS 
provides for the following potential mitigation measures: discharging industrial wastewater 
and sanitary sewage to the City’s treatment systems; implementing storm water treatment 
measures; undertaking construction and discharging water in accordance with new or 
revised National Pollutant Discharge Elimination System permits, and employing best 
management practices for construction activities in or near wetlands and buffers. 
 
Sedimentation and Sediment Transport 
 
The Port’s proposed development activities at Gateway are not anticipated to have any effect 
on sediment transport and sedimentation in the estuary or mouth of the river. The Gateway 
DEIS addresses localized sedimentation issues in its discussion of earth and geotechnical 
impacts. There are no expected earth and geotechnical impacts under Alternative 1. Under 
Alternatives 2, 3, and 4, construction of marine structures would require initial and 
maintenance dredging. Upland disposal of dredged material could raise the water table. Site 
preparation would generate strippings and require extensive areas of cuts and fills. Site 
grading would result in large exposed areas susceptible to erosion. Boat basin construction 
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under Alternatives 3 and 4 would require dredging and/or excavation and may generate 
turbid water. Periodic maintenance dredging may be needed. 
 
To mitigate earth and geotechnical impacts, the Port proposes a range of mitigation 
measures. For example, Alternative 2 mitigation includes: performing in-water construction 
work during time windows prescribed by natural resource agencies; revegetating and 
restoring disturbed ground surfaces; protecting exposed surfaces from erosion through 
engineered erosion control and water quality plans; establishing final floor grades above 
anticipated flood levels; providing subdrainage for subsurface structures; and, stripping 
ground surface prior to excavation or placement of structural fill and stockpile strippings for 
use in landscape or filling in mitigation areas. For Alternatives 3 and 4, additional mitigation 
measures include using material excavated from boat basin to construct fills in other areas. 
 
Sediment Quality 
 
Under Alternatives 2, 3 and 4, it is possible that dredge spoils or other materials deposited 
on site as fill could contain contaminants. To address this issue, dredged materials will be 
tested prior to placement. Further, dredging activities will be subject to review, including 
sediment sampling and ESA evaluation, as part of the permitting process for in-water work. 
Such review will likely avoid and minimize the effects of dredging any contaminated 
materials that may be discovered. 
 
Aquatic and Wildlife Resources 
 
The Gateway DEIS addresses aquatic and wildlife resources (particularly habitat) issues in 
its discussion of wetlands, hydrology and water quality. There are no expected significant 
and adverse impacts under Alternative 1. Alternative 2 is predicted to impact 111 acres of 
wetlands. Under Alternatives 3 and 4, development will fill about 84 acres of wetlands. 
 
Under Alternative 2, there are no expected adverse impacts on hydrology. Regarding water 
quality, development operations will generate industrial wastewater, sanitary sewage, and 
stormwater. Pollutants will accumulate on paved surfaces and be washed into storm drain 
system. Placement of dredged material could potentially affect water quality. Construction 
will cause soil surface to be exposed and erosion could occur. Eroded sediment could be 
washed into surface water bodies. Some hydrologic change will occur in wetlands under 
Alternative 3. Water quality impacts are expected to be the same as for Alternative 2. 
 
To mitigate impacts on wetlands, hydrology and water quality under Alternative 2, 103 acres 
of wetlands would be created or restored and 8 acres of existing wetland sloughs would be 
enhanced. Under Alternatives 3 and 4, 60 acres of wetlands would be created and 38 acres 
enhanced. To compensate for water quality impacts under all alternatives, industrial 
wastewater and sanitary wastewater will be discharged into the City’s wastewater, 
collection, treatment and disposal system, and a stormwater treatment plan and treatment 
ponds will be constructed. Best management practices will be used for all construction 
activities in or near wetlands and associated buffers. There also are mitigation measures to 
apply during construction. 
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The Gateway DEIS also specifically reviews impacts to vegetation and wildlife. There are 
no expected impacts under Alternative 1. Alternative 2 is predicted to result in the loss of 
857.4 habitat units. Alternative 2 is predicted to impact potential foraging and loafing habitat 
for sandhill cranes. Alternative 3 would result in loss of 1,151.9 habitat units. Alternative 3 
is also predicted to impact some potential foraging and loafing habitat for sandhill cranes. 
 
To mitigate the potential adverse impacts on vegetation and wildlife under Alternative 2, 
240 acres of wetland and upland habitat will be created and enhanced resulting in a net gain 
of 51 habitat units for eight evaluation species. Under Alternatives 3 and 4, 324 acres of 
habitat will be created and enhanced, resulting in a net gain of about 99 habitat units. To 
compensate for loss of low quality sandhill crane habitat, the proposed habitat mitigation 
plan under Alternative 2 will provide 70 acres of high quality grains, 34 acres of improved 
grassland, and 50 acres of enhanced emergent wetland. For Alternatives 3 and 4, 130 acres 
of high quality grains, 58 acres of improved grassland, and 50 acres of enhanced emergent 
wetland will be provided. 
 
Threatened and Endangered Species  
 
Alternatives 2 and 3 would eliminate a current bald eagle nesting site and potential foraging 
habitat. Other impacts include loss of perching habitat and a former nest site, although some 
perch trees and potential nest trees would remain. 
 
A Biological Assessment and Management Plan for the bald eagle will likely be required, 
and the Gateway DEIS anticipates mitigation measures such as establishing black 
cottonwood and other native trees to provide perching and future nesting trees. A former 
nest site will be enhanced under Alternatives 2, 3 and 4 and, in addition, under Alternatives 
3 and 4, additional trees will be established around a former nest site. 
 
Impacts on salmon are covered in the Gateway DEIS discussion on habitat and fisheries. 
There are no expected impacts to habitat and fisheries under Alternative 1. Under 
Alternatives 2 and 3, nearshore habitat losses of between 15.8-25.4 acres could result 
depending on flow events (2-, 5-, and 10-year). Under Alternative 4, the equivalent 
predictions range between 8.6-15.9 acres. Under Alternatives 3 and 4, the boat basin 
dredging also will alter topographic landscape including shallow water habitat and creation 
of predator habitat. Boat basin traffic is also predicted to impact habitat quality and fish use. 
Some disruption of nearshore habitat ecology is also possible under Alternatives 3 and 4. 
Again, the permitting process for in-water work will include appropriate review of potential 
effects on listed fish species though the ESA consultation process. 
 
To mitigate the potential adverse impacts on habitat and fisheries, specific mitigation 
measures will be developed depending on actual development that occurs. However, general 
conservation and mitigation measures have been developed to address potential impacts. For 
example: preserving natural shoreline/bankline and nearshore habitat where possible; using 
bioengineered bank treatments along shoreline to reduce erosion and promote riparian 
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growth; where possible, removing areas of shoreline hardening and implement restoration; if 
possible, avoiding placement of fill waterward of ordinary high water mark. 
 
Other Historic and Reasonably Foreseeable Development in the Study Area 
 
Past development in the channel improvement project study area includes diking for 
agricultural development, filling for urban developments, port developments, and related 
infrastructure development such as roads and railroads. The baseline impact of past 
development on the study area is reflected in the assessment of Affected Environment (see 
1999 Final IFR/EIS and Final SEIS at Section 5). 
 
As described in Section 3.4 of the Final SEIS, while not caused by or connected to channel 
improvement, some future development of port facilities is reasonably foreseeable within 
the study area. Industrial growth could result in additional dredging around dock facilities 
and additional dredging for deeper access channels to enable ports to compete with other 
west coast port facilities. Continued urban and industrial development in the study area is 
also reasonably foreseeable in response to regional and national economic trends. 
 
As noted above, when the 1999 Final IFR/EIS was prepared, the Port of Portland’s West 
Hayden Island Development project had been proposed. However, since that time the Port 
has withdrawn its development plans and is holding the property in long-term strategic 
reserve. Therefore, the project is not considered reasonably foreseeable for the purposes of a 
cumulative impact analysis. 
 
Sedimentation and Sediment Transport 
 
Historic dredging, pile dike fields and shoreline disposal have combined to increase the 
depth and reduce the width of the riverbed; however, navigation development has not 
measurably altered Columbia River sand transport (Exhibit J, Final SEIS). Future dredging 
in the project area that is unrelated to the project would be expected to have minimal 
impacts on sedimentation and sediment transport for the same reasons as the channel 
improvement project. 
 
Sediment Quality 
 
Future dredging, other remedial techniques, and aquatic ecosystem restoration in the project 
area that is unrelated to the channel improvement project may encounter areas with 
contaminated sediments, particularly in the Willamette River. A discussion of future 
CERCLA activities on the Willamette is contained elsewhere in the Final SEIS. However, 
all these activities will be subject to appropriate review, including sediment sampling and 
analysis pursuant to the Dredged Material Evaluation Framework and coordination through 
the Regional Dredging Team structure and ESA evaluation, as part of the permitting process 
for in-water work. Such review will likely avoid and minimize the effects of dredging and 
disposal of any sediment, contaminated or clean. 
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Aquatic and Wildlife Resources, Including Endangered Species 
 
Much of the significant wetland loss in the study area can be attributed to diking and/or a 
20,000-acre increase in urban development that has occurred since the 1880s. Agricultural 
lands along the lower Columbia River continue to incur losses from urban and industrial 
development plus mining for gravel resources. Agricultural and urban/industrial land 
development is also principally responsible for an estimated 13,800 acres of riparian forest 
loss since the 1880s. 
 
Future development in the project area would likely result in localized increases in 
environmental impacts to habitat including wetland, riparian and shallow water habitat and 
agricultural lands. It also is likely that there will be impacts on water quality, and potentially 
on other environmental resources. More specifically, urban growth will increase demand for 
electricity, water and buildable land in and near the study area, will affect water quality, and 
increase the need for transportation, communication, and other infrastructure. These impacts 
will probably affect habitat features such as water quality and quantity important for ESA-
listed species. There will likely be both positive and negative effects on listed species and 
their habitats due to inconsistency among local governments (NOAA Fisheries Biological 
Opinion, Ch. 8; USFWS 2002 Biological Opinion, Ch. 6). Industrial growth could 
potentially result in alteration and loss of riparian areas, increased pollution, and alteration 
and loss of shallow water habitat. Id. 
 
Restoration and Mitigation 
 
Initiatives by state, Tribal and local governments will seek to mitigate or restore the 
environmental impacts of historic and future development. For example, natural resource 
protections are a central feature in Oregon’s statewide land use planning program, which 
will govern future development in Oregon. Similar protections exist in Washington’s 
Growth Management Act, which will govern future development in that state. State and 
federal requirements under the Clean Water Act and ESA are also expected to reduce future 
wetland/riparian habitat losses and provide appropriate mitigation for unavoidable losses. 
Habitat restoration programs by the States of Oregon and Washington, the National Estuary 
Program, and the Corps’ Ecosystem Restoration Program also have the potential to restore 
large areas. Most local governments in Oregon and Washington are considering ordinances 
to address effects on aquatic and fish habitat from different land uses. While effective 
implementation of these programs is difficult to predict because of uncertainties in policy 
and funding, the overall effect is to address some historic losses while limiting and 
mitigating for future losses (NOAA Fisheries Biological Opinion, Chapter 8; USFWS 2002 
Biological Opinion, Chapter 6). 
 
Portland Harbor/Willamette River Cleanup 
 
Historic activities and development around the Willamette River have resulted in 
contaminated sediments in some areas of Portland Harbor, and the Portland Harbor has been 
named by USEPA to the National Priority List. A Remedial Investigation/Feasibility Study 
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has been initiated. Therefore, cleanup of the lower Willamette River is reasonably 
foreseeable.  However, the Remedial Investigation/Feasibility Study has not yet been 
completed and a remedy has not been selected. 
 
Therefore, it is not possible at this time to determine the nature or magnitude of any short-
term or long-term impacts of the cleanup action on the project area or whether such impacts 
would be cumulative to any impact of the channel improvement project. However, given the 
statutory purpose of the CERCLA, it is very likely that the cleanup actions will be designed 
to minimize both the short term and long-term effects of contaminated sediments in the 
Willamette River and their cleanup, including the possibility that the sediments are a source 
of contaminants to the Columbia River. The cleanup also will likely minimize contaminant 
concerns associated with future deepening of the Willamette River. Again, at such time as 
the sponsor ports and the Corps may proceed with channel improvement activities for the 
Willamette River, the Corps will conduct appropriate additional review under NEPA and 
ESA. 

6.12.2.6 new Large-scale Restoration and Recovery Efforts 

In addition to the ecosystem restoration features of the channel improvement project, there 
are a number of other restoration and recovery activities underway or proposed in the project 
area. These activities reflect incremental efforts to address historical environmental damage 
and are part of the total picture necessary for evaluating the potential cumulative impacts of 
the channel improvement project. Significant efforts and examples include: 
 

The Lower Columbia River Estuary Partnership (LCREP) works with private 
environmental groups, federal, state and local governments on ecosystem protection of 
the lower Columbia River. The LCREP develops a Comprehensive Conservation and 
Management Plan to address land use, water quality, and species protection. The LCREP 
works with the USFWS on recovery planning for salmonids (USFWS 2002 Biological 
Opinion, 6.3). 
 
In December 2000 a team of nine federal agencies (the Federal Caucus) released a long-
term strategy to recover threatened and endangered fish in the Columbia Basin. The 
Basin-wide Salmon Recovery Strategy is the core of the federal recovery initiative under 
the ESA. It contains strategies related to habitat, hydropower, hatcheries, and harvest. 
 
In July 2000 Idaho, Montana, Oregon, and Washington released recommendations for 
the “Protection and Restoration of Fish in the Columbia River Basin.” 
 
Oregon’s Plan for Salmon and Watershed measures includes numerous programs 
designed to benefit salmon and watershed health in the lower Columbia River. 
 
Washington has adopted legislative and administrative programs that either directly or 
indirectly work to restore and mitigate effects on the habitat of listed species. Legislative 
initiatives include the 1998 Salmon Recovery Planning Act, the Watershed Planning Act 
1998, the Salmon Recovery Funding Act, and the Wild Stock Recovery Initiative Act 
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1992. Washington States’ Forest and Fish Plan is a set of administrative rules designed 
to establish criteria for forest activities that will improve conditions for listed species. 
Estuary restoration projects, including acquisition of diked lands and reconnecting them 
with the Columbia River estuary, are being investigated by various entities. The Lower 
Columbia Fish Recovery Board is drafting recovery plans for the lower Columbia 
region. Washington is developing TMDL management plans on each of its 303(d) water-
quality-listed streams. Washington also has programs in place to restrict water rights 
appropriations due to endangered species concerns. 
 
Tribal governments are also engaged in watershed and basin planning designed to 
improve aquatic and fish habitat. For example, the “Spirit of the Salmon” plan is a joint 
restoration plan for anadromous fish in the Columbia River Basin prepared by the Nez 
Perce, Umatilla, Warm Springs and Yakama Tribes. Future implementation of the plan 
should have positive cumulative impacts on listed species and their habitat (USFWS 
2002 Biological Opinion, 6.4). 
 
In addition, there are a number of private environmental groups working in the lower 
Columbia River on conserving and restoring ecosystem functions that benefit salmonids. 
They are coordinating their work through LCREP’s science working group. Overall, 
their actions should have positive cumulative impacts on listed species and their habitats. 
(USFWS 2002 Biological Opinion, 6.5). 
 
Washington also has published a final recovery plan for sandhill cranes. The plan should 
guide state and local efforts to both control adverse effects of proposed projects and 
engage in affirmative recovery activities. The plan identifies target population objectives 
and strategies to increase the breeding population of greater sandhill cranes to the point 
that it can be delisted, and to conserve essential habitat for the nonbreeding flocks of 
sandhill cranes. The strategies and tasks include: monitoring populations; protecting 
habitat; managing breeding territories; and, coordinating and encouraging cooperation 
with agencies, landowners, nongovernmental organizations, and funding sources. 
 
Large-scale restoration and recovery efforts are intended to restore historic functions to 
different parts of the Columbia River ecosystem. These improvements are expected to 
improve certain aspects of water quality, although it is not possible to specifically 
quantify all of these benefits. 

 
All these activities entail the evaluation of any cumulative impact of the channel 
improvement project, which must be considered not only in combination with projects such 
as the MCR and FCRPS, but also with these restoration and recovery efforts. In addition, all 
significant future development and restoration projects will be subject to additional 
independent environmental reviews by state and federal agencies under NEPA, the Clean 
Water Act, the ESA, and similar state programs, which will serve to avoid and minimize 
adverse effects wherever possible, and provide appropriate mitigation for unavoidable 
resource or habitat losses. 
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6.12.3 new Cumulative Impact of the Channel Improvement Project When 
Added to All Past, Present, and Reasonably Foreseeable Future Actions 

The sections above have outlined other past, present, and reasonably foreseeable future 
actions that may impact significant environmental resources in the channel improvement 
study area. This section assesses the incremental impact of the channel improvement project 
when added to these other actions. The project’s absence of significant impacts, and the 
benefits to be provided by the ecosystem restoration features, provides the starting point; the 
question is whether that conclusion must be altered at all when the project’s impacts are 
added to the impacts of the other actions. 
 
Because the cumulative effects analysis requires consideration of historic actions as well as 
reasonably foreseeable future ones, it is apparent that, for most of the environmental 
resources covered by this analysis, historic actions have resulted in significant impacts. For 
example, construction of the FCRPS has modified river flows in a way that affects 
sedimentation and sediment transport in the lower river; historic industrial activities have 
resulted in sediment contamination in portions of the Willamette River; historic 
development has resulted in significant wetland and other habitat losses in the project area; 
and many human activities and other factors have resulted in depleted populations of fish 
species requiring their protection under the ESA. 
 
However, to evaluate this project’s cumulative impacts, it also is necessary to look forward 
in time. Future actions, including this project, are taking place in a dramatically different 
regulatory and political climate than did the most damaging historic actions. Specifically, 
future actions are subject to detailed review at the federal, state or local level, or some 
combination thereof. As appropriate, this review includes NEPA or SEPA, ESA, Clean 
Water Act, CZMA, state wetlands and growth management regulations, and local 
protections for critical resources. Accordingly, unlike historic actions, future projects will 
avoid and minimize effects to key resources, and provide appropriate mitigation for 
unavoidable losses. 
 
As discussed above, future actions include many efforts at restoration and recovery of 
resources and habitats impacted by historic actions. Inherent in these projects is the 
expectation that they will provide benefits over time to numerous environmental resources 
in the project area. It is against this entire background of historic and anticipated future 
actions that the potential impacts of the project, both adverse and beneficial, must be 
evaluated. 
 
Water Quality 
 
As noted in Section 6.3, the Columbia River is water quality limited for temperature, 
bacteria, dissolved oxygen, total dissolved gas, toxics, arsenic, and pH. These water quality 
limitations reflect historic as well as modern activities. While future activities will includes 
discharges of these parameters, such discharges will occur in a regulatory landscape that is 
far more restrictive and which will include specific plans to address these pollutants. 
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With regard to the actions discussed in this section, the cumulative impacts of the project 
when taken together with other actions are not likely to be significant. 
 
Sedimentation and Sediment Transport 
 
Exhibit J to the Final SEIS contains a comprehensive analysis of the past, present, and 
reasonably foreseeable sedimentation impacts to the Columbia River estuary and littoral 
cell. In essence, it contains a cumulative impact analysis in relation to sedimentation. 
Specifically, Exhibit J discusses the impacts of flow regulation associated with the FCRPS, 
the upper river navigation projects, the MCR project, and the channel improvement project. 
 
In sum, the channel improvement project will not alter sand discharge to the Pacific Ocean. 
This would only occur if the amount of available sand, or the capacity of the sand transport 
system, were reduced; the project will do neither. 
 
The Columbia River’s average annual sand transport has declined considerably from the late 
1800s to present. However, past navigation channel development is not responsible for the 
decline. The MCR jetties (constructed in the early 1900s) have reduced sand transport from 
the MCR into Baker Bay and across Clatsop Spit into the south channel. However, they 
caused a large discharge of sand from the MCR and vicinity, to the ocean. Following jetty 
construction, the sand that was eroded from the inlet and south flank of the inlet deposited in 
the outer delta and on shorelines. Past dredging and channel modifications upstream of 
CRM 40 have not measurably altered the available sand supply or sand transport in the river. 
 
Flow regulation has reduced sand transport in the river. The FCRPS reservoirs alter flow 
patterns and this, in turn, has altered river and sediment discharges in the project area. The 
reservoirs store water during the spring snowmelt, reducing the freshet discharges. The 
reduced discharges have caused large reductions in sediment transport during the spring 
freshet. 
 
While other actions, including primarily flow regulation and MCR jetty construction early in 
the 20th century, have affected sedimentation and sand transport in the estuary and lower 
river, the channel improvement project is not expected to have any measurable positive or 
negative effect on this resource because it does not alter the available sand supply or sand 
transport in the river. 
 
Sediment Quality 
 
As noted above, historic actions have resulted in sediment contamination in some parts of 
the project area, including parts of the lower Willamette River. However, with the 
protections provided by the Clean Water Act and other relatively new regulatory tools for 
source control, sediment conditions in the project area should not be subject to significant 
future degradation. Further, through active sediment cleanup and natural processes, existing 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 6-95

sediment conditions, particularly in the lower Willamette, should improve significantly over 
the long term. 
 
In theory, there is some potential for incremental impacts because of the proximity of the 
Willamette River, the proposed clean up of that river, and deferred plans to deepen it. The 
remedial investigation and feasibility study for the Willamette have not yet been completed 
and a cleanup plan has not been selected. Therefore, it is not possible at this time to 
determine the precise nature or magnitude of any short-term or long-term impacts of the 
cleanup action on the project area. However, the driving purpose of the CERCLA remedial 
investigation, feasibility study, and remedy selection process is to devise methods for 
managing the contaminated material during clean up and over the long-term to reduce 
exposure to humans and the environment. Therefore, the Willamette cleanup is very likely to 
result in a significant long-term incremental improvement in sediment conditions in the 
project area. Any future deepening will occur in an environment that has undergone the 
rigorous Superfund remediation and will have to be consistent with that remediation. 
 
Other development projects in the study area that involve dredging may encounter 
contaminated sediments. If they do, review through the permitting process for in-water work 
will determine how to avoid disturbing contaminated materials or handle them in such a way 
as to minimize exposure to humans and the environment. 
 
Again, the channel improvement project does not, of itself, create sediment quality concerns 
because the Columbia River channel sediment to be dredged is primarily sand with a low 
percentage of organic content and, where detected, very low levels of contaminants. 
Therefore, dredging and disposal of this material, much of which is already naturally 
suspended and resuspended as it is transported along the bottom, does not add to any 
existing contamination issues or pose a risk to human health or the environment. 
 
Accordingly, while historic actions have resulted in localized sediment contamination in 
some parts of the larger project area (i.e., outside of the areas to be dredged), the channel 
improvement project is not expected to make an incremental contribution to sediment 
quality degradation. Further, over the long-term, sediment cleanups and other processes 
should actually result in improved conditions in the project area. 
 
Aquatic and Wildlife Resources 
 
Crab 
 
According to the Pacific Fisheries Management Council, the crab resource is currently 
healthy (October 22, 1999 letter from Pacific Fisheries Management Council to Corps). 
Pacific Northwest National Laboratories (Pearson et al. 2003) estimated total maximum loss 
to the fishery from the project of 44,342 crabs during construction (the increment associated 
with channel improvement project is 26,285 crabs), and up to 8,953 crabs annually during 
maintenance. In addition, entrainment data from 2002 annual maintenance dredging for the 
MCR indicates a loss to the fishery of approximately 6,000 crabs. Based upon comparison 
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of the study results with the average annual harvest in the Columbia River area (5.3 million 
crabs), the cumulative impacts of the channel improvement project and the MCR project to 
the crab resource and crab fishery are minimal, and are not anticipated to have any 
significant effect on crab population structure or dynamics. 
 
Wetlands 
 
While historic development in the project area has caused significant wetland loss, these 
actions occurred in a regulatory landscape that is very different from that which exists today. 
While future development will likely have localized impacts on wetlands, under the current 
regulatory regime, wetlands are unlikely to suffer significant losses. Moreover, initiatives by 
state, Tribal and local governments will operate to mitigate the unavoidable environmental 
impacts of development. 
 
The channel improvement project is itself an example of the reduced impacts and significant 
mitigation involved in present day development. As outlined above, the potential wetland 
impacts of the project have been reduced from 20 to 16 acres since the 1999 Final IFR/EIS, 
and a detailed wetland mitigation plan will operate to offset wetland impacts. The mitigation 
plan involves development or substantial improvement to 194 acres of wetland habitat, 
representing about a 12-fold increase over projected losses. Also, the channel improvement 
project will result in the implementation of ecosystem restoration features, which are 
intended to restore a substantial acreage of wetland habitat. 
 
The Columbia Gateway project illustrates the same trend. Some of the Gateway project 
alternatives are predicted to have wetland impacts in the project area. There are no expected 
impacts under Alternative 1, but impacts of the other alternatives range from 84 to 111 
acres. However, like the channel improvement project, the Gateway plans include 
significant mitigation. Depending on the alternative, between 60 and 103 acres of wetlands 
would be created or restored, and between 8 and 38 acres would be enhanced. Including 
upland habitat as well as wetland habitat, between 240 acres (Alternative 2) and 324 acres 
(Alternative 4) of habitat will be created or enhanced resulting in a net gain of between 51 
and 99 habitat units. 
 
Other actions considered in this cumulative impact analysis have no predicted impact on 
wetlands in the channel improvement project study area. The MCR maintenance dredging 
planned for the next 5 years is not expected to impact any wetland areas. Neither the Upper 
Columbia-Snake River navigation channel project nor the FCRPS has impacts on wetlands 
in the channel improvement project area. Due to the uncertainty surrounding the Willamette 
River clean up, it is not possible at this point in time to evaluate potential impacts of the 
clean up on wetlands, although given USEPA Region 10 policies and practices at other 
CERCLA sites in the Pacific Northwest, it is potentially positive. Any future deepening 
project will, like the channel improvement project, include appropriate mitigation. 
 
In sum, while historic actions have had adverse effects on wetlands in the study area, the 
channel improvement project is not expected to make an incremental contribution to those 
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negative effects. By contrast, the project’s mitigation plans and ecosystem restoration 
features will improve the overall wetland acreage. And, future development in the area 
(including Gateway) is expected to follow the same trend: significant mitigation that will 
counterbalance or even outweigh any adverse effects on wetlands. Other restoration actions 
in the lower Columbia River, particularly for wetland habitat, also are being pursued by 
numerous entities. 
 
Threatened and Endangered Species 
 
Salmonids 
 
Similar to other resources, salmonids have been detrimentally impacted by historical actions, 
but present and future actions (including the channel improvement project) are not, in the 
aggregate, expected to have significant overall impacts. Specifically, the dams and 
reservoirs that comprise the FCRPS have impacted spawning habitat, migration rates, and 
migration conditions; increased predator risks; and, caused turbine morality. However, in the 
modern regulatory and political environment, potentially adverse effects of future actions 
are not expected to be significant, or are expected to be offset by mitigation actions and 
restoration initiatives. 
 
The channel improvement project itself has no significant impacts on salmonids. It is not 
likely to jeopardize the continued existence of 12 federally listed salmonid ESUs, one listed 
DPS, one DPS proposed for listing, and one candidate ESU. The project’s impacts on 
physical processes that affect salmonids will be limited and short-term. While there is a low 
level of risk and uncertainty surrounding long-term biological responses, these will be 
addressed through monitoring and adaptive management. 
 
In addition, the new ecosystem restoration features of the project will restore substantial 
habitat for salmonids. For example, the restoration projects at Lois Island embayment (191 
acres), Miller/Pillar (235 acres), Tenasillahe Island Long-term Restoration (1,778 acres), 
Bachelor Slough (85 acres), and Walker-Lord and Hump-Fisher Islands (335 acres) will 
provide detrital export to the estuary and rearing habitat for juvenile salmonids. The tidegate 
retrofits (38 stream miles), and the Tenasillahe Island Interim Restoration (92 acres of side 
channel habitat) features will increase access and egress for juvenile salmonids. The tidegate 
retrofits will also improve access for adult salmonids to headwaters for spawning. 
 
The present and reasonably foreseeable future actions discussed in this section do not 
materially change the cumulative impact. The MCR and the proposed actions in the upper 
Columbia/Snake River navigation channel have been found not to jeopardize listed 
anadromous fish species. Likewise, the future operation of the FCRPS is not likely to 
jeopardize the continued existence of four of the listed salmonids in that area, or to destroy 
or adversely modify their designated critical habitat. The FCRPS’s most significant adverse 
impacts on eight other listed salmonids can be avoided by the reasonable and prudent 
alternatives proposed by NOAA Fisheries and the USFWS. While the Gateway project is 
expected to have impacts, for example on salmonid habitat, the Gateway DEIS recognizes 
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that the ESA consultation process will ensure the impacts are properly managed. When the 
Services conduct that consultation, they will establish the baseline condition, which will 
reflect the impacts that have occurred since the Biological Opinions discussed in this 
section. The baseline condition will incorporate past activities in a manner consistent with 
the cumulative impact requirement under NEPA. The potential impacts of any future 
Willamette channel deepening or unspecified future development cannot be determined at 
this time. 
 
Moreover, to the extent that there are any adverse impacts on salmonids by present and 
future actions, they must be considered with the mitigation efforts included to offset them. 
For example, in-water fish habitats will be created as part of the Columbia/Snake navigation 
channel, and a number of significant changes will be made pursuant to the Lower Snake 
River Juvenile Salmon Migration Feasibility Study. Practices implemented under the MCR’s 
management/monitoring plan will minimize its impacts. Pursuant to the FCRPS 
implementation plans, a wide range of measures are being implemented to avoid jeopardy, 
assist in meeting recovery standards, and to conserve critical habitats. Specific mitigation 
measures will be developed in relation to the Gateway project depending on actual 
development; however, general mitigation measures include preserving natural 
shoreline/bankline and nearshore habitat where possible. A number of general mitigation 
and remediation activities, such as the Basin-Wide Salmon Recovery Strategy, also operate 
to offset past, present, and future impacts on salmonids. 
 
Accordingly, while historic actions have resulted in adverse impacts on salmonid 
populations that pass through the study area, the channel improvement project is not 
expected to have negative incremental impacts on salmonid populations. This conclusion is 
consistent with analysis in the 2002 Biological Opinions. For example, NOAA Fisheries 
concluded that, taking into account cumulative effects, in addition to other factors, the 
channel improvement project was not likely to jeopardize the continued existence of ESA-
listed salmonids or result in the destruction or adverse modification of their designated 
critical habitat. (NOAA Fisheries, 2002 Biological Opinion, Section 9.6). Over the long 
term, recovery work should result in improved salmonid populations. 
 
Sandhill Crane 
 
The sandhill crane is a Washington state-listed endangered species, listed at least partly due 
to historical actions within the study area of the Columbia River Channel Improvement 
Project. However, that situation is being addressed by the recently completed Sandhill 
Crane Recovery Plan, and the channel improvement project is consistent with that plan. 
Sandhill cranes are present in an area that contains a proposed disposal site under the 
channel improvement project. However, the Corps’ wildlife mitigation plan addresses the 
potential lost habitat value associated with the disposal site. Mitigation at Woodland 
Bottoms will include 132 acres in long-term pasture and 97 acres in wetland habitat that will 
benefit sandhill cranes. Ratios of land recovered through mitigation to land adversely 
affected by the project are 12:1, 4:1 and approximately 1:1, respectively, for wetlands, 
riparian habitat, and agricultural lands. Due to these mitigation plans, together with the 



COLUMBIA RIVER CHANNEL IMPROVEMENTS PROJECT 
FINAL SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

 

Final January 2003 6-99

extensive acreage of State Wildlife Management Areas, National Wildlife Refuges, plus 
private agricultural lands in the area, it is not anticipated that the project would adversely 
affect sandhill cranes. 
 
The other actions considered in this cumulative impact analysis either have no impact on 
sandhill cranes, or the mitigation plans are expected to similarly outweigh the adverse 
effects. Specifically, the MCR project, the upper Columbia/Snake River navigation channel, 
and the FCRPS are not expected to have any impacts on sandhill crane populations in the 
study area. Due to the uncertainty surrounding the Willamette River clean up, it is not 
possible at this point in time to evaluate potential impacts of the clean up on sandhill cranes. 
If necessary, any future deepening of the Willamette River will include appropriate 
mitigation. Alternatives 2 and 3 of the Gateway project are predicted to impact potential 
foraging and loafing habitat for sandhill cranes. However, to compensate for loss of low 
quality sandhill crane habitat, the proposed habitat mitigation plans for Gateway increase 
acreages of high quality grains, improved grassland, and enhanced emergent wetlands. 
 
In conclusion, while historic actions have resulted in adverse impacts to sandhill cranes, the 
channel improvement project is not expected to result in incremental adverse impacts on the 
populations or their habitat. Mitigation efforts associated with the channel improvement 
project, the Gateway project, and other future actions in the study area should actually result 
in increased crane habitat. 
 
Conclusion 
 
There are inherent uncertainties in any cumulative impact analysis. However, based on 
available information, the incremental impact of the channel improvement project, when 
added to the impacts of other projects and developments described in this section, is not 
anticipated to be significant. One of the fundamental reasons is the minimal adverse impact 
of the project itself. 
 
Moreover, the mitigation features of the channel improvement project, and the other 
projects, operate to offset impacts that do exist. In addition, the ecosystem restoration and 
evaluation actions that are part of the project are intended to provide net environmental 
benefits for several key environmental resources. Finally, as discussed above, several 
federal, state, Tribal, and non-governmental efforts are being developed or are underway to 
provide similar environmental benefits for resources in the project area. 
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6.13. revised Relationship Between Short-term Uses of the Environment and 
Maintenance and Enhancement of Long-term Productivity 

The NOAA Fisheries and USFWS May 20, 2002 Biological Opinions concluded the 
ecosystem restoration features will provide benefits to the habitat types identified in the 
Conceptual Model (see Chapter 5 of the 2001 BA). When implemented in coordination with 
NOAA Fisheries and other entities conducting habitat conservation/restoration activities, 
these features should complement those activities currently occurring in the lower Columbia 
River and estuary. For these reasons, the NOAA Fisheries and USFWS concluded that the 
proposed ecosystem restoration features would benefit ESA-listed salmonids and their 
habitats. In addition, the ecosystem restoration features will enhance the long-term 
productivity of the Columbia River ecosystem for many other species that are not listed 
under the ESA. 

6.14.  Irreversible and Irretrievable Commitments of Resources 

No updating of the existing information in this section is necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 
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*7.  COORDINATION AND PUBLIC INVOLVEMENT 

7.1.  Required Coordination 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

7.2. revised Public Workshops 

The Corps and sponsor ports held a series of public meetings and hearings leading up to this 
Final SEIS. The meetings provided an opportunity for study personnel, as well as personnel 
from USEPA, NOAA Fisheries, USFWS and state agencies, to share data, information, and 
study progress with the public. The public hearings allowed the public to provide comments 
on the project directly to Corps and sponsor port personnel. The public was notified of the 
workshops and hearings through news releases, web postings, and local media 
announcements. Public meetings were held on July 29 in Warrenton, OR, July 31 in 
Vancouver, WA, September 5 in Longview, WA, and September 10 in Astoria, OR. The 
public provided testimony at the Vancouver, Longview and Astoria meetings. 
 
Comments received during the public hearings are provided in Volumes 5 to the Final SEIS; 
Volume 4 includes all written comments submitted on the project and responses to those 
comments. 
 
In August 2002, the Corps also convened two technical review panels to evaluate the 
reasonableness of the Corps’ economic analysis. One technical review panel evaluated the 
benefit analysis and the other panel evaluated the cost analysis. The technical review process 
was transparent, facilitated by a neutral, non-profit organization and included two sessions 
that were open to the public; an all day session on August 5, which included the Corps’ and 
sponsor ports’ presentations to the panels, and a half-day session on August 9, which 
included the panels’ preliminary reports and responses to questions from the Corps, sponsor 
ports, and the public. The panels’ reports are accessible on the Corps’ website. 

7.3. revised Specialized Coordination Activities 

No updating of the existing information in subsections 7.3.1 to 7.3.7 was necessary for the 
Final SEIS (see the Final IFR/EIS, August 1999). However, subsections 7.3.8 and 7.3.9 have 
been added to address ESA consultation coordination activities. 

7.3.8. new ESA Consultation and SEI Workshops 

In August 2000, NOAA Fisheries withdrew their previous Biological Opinion for the 
channel improvement project, citing the availability of new information regarding impacts to 
bathymetry (water depths) and flow on estuarine habitat, and resuspension of contaminants. 
Because a Biological Opinion that meets ESA requirements for listed salmonids must be in 
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place before the project can proceed, the Corps and NOAA Fisheries reinitiated the ESA 
consultation process to resolve issues connected with the project. The USFWS joined the 
reconsultation process to address new information regarding potential impacts of the project 
on twp USFWS purview listed species, coastal cutthroat trout and bull trout. 
 
For the ESA consultation, in February 2001 the Sustainable Ecosystems Institute (SEI) was 
hired to facilitate a series of workshops to provide an independent, scientific peer-review 
process to evaluate the potential environmental issues using best available scientific 
knowledge. The Corps, NOAA Fisheries, and USFWS jointly agreed to use SEI’s 
experience to help resolve the issues. The SEI process included formal and informal review 
of scientific materials by an independent panel of seven scientific experts. The process 
included five workshops held from March to August 2001, which were open to the public, to 
review the science underlying the channel improvement project. Outcomes of the SEI 
workshops and informal discussions among the agencies provided input for a new BA. In 
January 2002, the BA was sent by the Corps to NOAA Fisheries and USFWS for use in 
preparing the May 2002 Biological Opinions. 
 
The SEI Workshops addressed the following topics. 
 
• Process, expectations and prior analysis and issues (March 17-18, 2001). 
• Modeling (April 28-29, 2001). 
• Fish and estuarine ecology (May 15-16, 2001). 
• Sediments and sediment quality (June 7-8, 2001). 
• Monitoring and adaptive management (July 14-15, 2001). 
• Final workshop (August 28-29, 2001). 
 
Information from all workshops, including copies of the presentations made and summaries 
of workshop discussions, are available at SEI’s website 
(http://www.sei.org/columbia/home.html). 

7.3.9. new State and Local Coordination 

The Corps and Sponsor Ports have continued to meet frequently with state and local 
jurisdictions since September 2000. Coordination with Oregon State agencies included the 
Oregon Department of Environmental Quality, Department of Land Conservation and 
Development, ODFW, Department of Geology and Mineral Industries, Division of State 
Lands, and the Governor’s office. Coordination with Washington State agencies included 
the Department of Ecology, WDFW, WDNR, State Parks, and the Governor’s offices. 
Coordination with local jurisdictions included the Columbia River Estuary Taskforce, 
Clatsop County, Pacific County, Wahkiakum County, Cowlitz County, Clark County, the 
City of Longview and the City of Vancouver. 
 
Provided below is a list of all the coordination meetings the Corps has held with these state 
agencies and local jurisdictions. 
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September 14, 2001 Interagency Coordination (general) 
October 24, 2001 Pacific County 
October 24, 2001 Interagency Coordination (general) 
October 25, 2001 Wahkiakum County 
October 25, 2001 Crab 
November 2, 2001 Interagency Coordination (general) 
November 13, 2001 SEPA Compliance 
November 20, 2001 Cowlitz County/City of Longview 
November 20, 2001 Wetlands 
December 2, 2001 Sediment Supply 
January 11, 2002 Interagency Coordination (general) 
January 23, 2002 Clark County/City of Vancouver 
January 23, 2002 Crab 
January 30, 2002 Sediment Supply 
February 6, 2002 Fish Stranding 
February 7, 2002 Sturgeon/Smelt 
February 8, 2002 Crab 
February 8, 2002 Interagency Coordination (general) 
February 15, 2002 Habitat Evaluation Procedure (HEP) 
February 25, 2002 Sediment Supply 
March 14, 2002 Interagency Coordination (general) 
June 10, 2002 Crab 
August 30, 2002 Habitat Evaluation Procedure (HEP) 
September 5, 2002 Crab 
November 6, 2002 Sediment Supply 
December 2, 2002 Habitat Evaluation Procedure (HEP) 

7.4. revised Compliance with Environmental Laws and Executive Orders 

No updating of the existing information in Subsections 7.4.1, 7.4.6, 7.4.7, 7.4.9, 7.4.11 to 
7.4.13, 7.4.15, 7.4.16, and 7.4.18 was necessary for the Final SEIS (see the Final IFR/EIS, 
August 1999). Subsections 7.4.2, 7.4.3, 7.4.4, 7.4.5, 7.4.8, 7.4.10, 7.4.14, and 7.4.17 have 
been updated. Also, Subsections 7.4.19 and 7.4.20 were added for the Final SEIS. 

7.4.2. revised Clean Water Act of 1977, as Amended 

The Corps has requested the States of Washington and Oregon to issue certification of 
compliance under the Clean Water Act. A revised Section 404(b)(1) Evaluation has been 
prepared and is included as Exhibit E to this Final SEIS. The water quality applications to 
the States of Washington and Oregon are available on the Corps website. 

7.4.3. revised Coastal Zone Management Act of 1972, as Amended 

A revised “Determination of Consistency” for the project has been prepared for actions in or 
affecting the coastal zone of Oregon and Washington, and is included in Exhibit F. The 
states have been requested to concur with the determination regarding compliance with their 
respective state coastal management programs and local land use plans. The Coastal Zone 
Consistency Determinations are available on the Corps website. 
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7.4.4. revised Comprehensive Environmental Response, Compensation and 
Liability Act 

As discussed in Chapter 1, since issuance of the 1999 Final IFR/EIS, a portion of the lower 
Willamette River has been placed on the CERCLA National Priorities List. Therefore, 
channel improvement in the lower Willamette River has been deferred until after resolution 
of the sediment cleanup issues associated with the national priorities listing. Any Willamette 
River channel improvement will be reevaluated in a separate NEPA document to be 
prepared at that time and is not covered in this Final SEIS. 

7.4.5. revised Endangered Species Act of 1973, as Amended 

ESA consultation was reinitiated for the project at the request of NOAA Fisheries regarding 
the fish species listed and proposed to be listed under the ESA. A new BA for listed 
salmonids was prepared by the Corps and provided to NOAA Fisheries and USFWS on 
January 2002 (see Exhibit H on the Corps’ website). On May 20, 2002, NOAA Fisheries 
and USFWS transmitted their final Biological Opinions to the Corps. The opinions 
determined that the channel improvement project, including dredging, disposal, ecosystem 
monitoring and evaluation, adaptive management, and ecosystem restoration, is not likely to 
jeopardize the continued existence of, or to destroy or adversely modify designated critical 
habitat for, the 13 listed, one proposed, and one candidate fish species, bald eagles, or 
Columbian white-tailed deer. In addition, the NOAA Fisheries concurred that the project is 
not likely to adversely affect Steller sea lions. 

7.4.8. revised Fish and Wildlife Coordination Act 

The updated information and analyses in the Final SEIS have been developed with the 
assistance of the federal and state resource agencies, and complies with the act as required. 
The original USFWS Fish and Wildlife Coordination Act Report, and Corps responses to the 
recommendations, are located in Exhibit C of the Final IFR/EIS (August 1999). 

7.4.10. revised Marine Protection Research and Sanctuaries Act of 1972, as 
Amended 

The need for designating new Ocean Dredged Material Disposal Sites off of the mouth of 
the Columbia River remains fundamentally unchanged by the Final SEIS and will proceed 
as discussed in the 1999 Final IFR/EIS to formal rulemaking by the USEPA. The USEPA 
expects to initiate formal rulemaking on the Shallow Water and Deep Water Sites in 
February 2003, with the designations becoming effective by June 2003. 

7.4.14. revised Cultural Resources Acts 

In 1999, cultural resource evaluations, studies, and comments on potential impacts for the 
channel improvement project were submitted to the Washington and Oregon State Historic 
Preservation Offices per Section 106 of the National Historic Preservation Act, for review 
and comment. The Corps acknowledged in our transmittal letter that additional construction 
sites, wildlife mitigation areas, and general project contingencies would occur that may 
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affect cultural resources. To deal with subsequent project developments following State 
Historic Preservation Office review, the Corps recommended development of a 
Memorandum of Agreement per 36 CFR 800 implementing regulations for the National 
Historic Preservation Act. Both the Washington and Oregon State Historic Preservation 
Offices concurred with the project as described in 1999 and agreed in their concurrence 
letter with an use of a Memorandum of Agreement. This memorandum is under preparation. 
 
Coordination with Native American tribes was conducted throughout the study phase of the 
project. Presentations and briefings have been provided to the tribal councils and executive 
committees of the Confederated Tribes of the Warm Springs Reservation of Oregon, 
Confederated Tribes and Bands of the Yakama Nation, and Confederated Tribes of the 
Umatilla Indian Reservation. The Corps Portland District and Division also met with the 
subcommittee for Natural Resources of the Executive Committee for the Nez Perce Indian 
Tribe. The Corps continues to be open to consult nation to nation with any of the tribes in 
the project area. To date, the aforementioned nations have not responded to our offer for 
additional consultations or briefings on the channel improvement project. Discussions on 
technical issues have been held with the Columbia River InterTribal Fish Commission. 

7.4.17. revised Executive Order 11988, Floodplain Management 

Revised information on floodplain effects for the proposed plan and the least cost plan is 
found in Exhibit K-7 (Evaluation Report Floodplains). Review of the disposal site selection 
process shows that there are no practicable alternatives to the selected sites. The project, 
including disposal, is anticipated to have minimal effect on the floodplain or flood levels, 
and conforms to the requirements of this executive order. 

7.4.19. new State Environmental Policy Act 

As discussed in Chapter 1, this Final SEIS is issued as a joint document by the sponsor ports 
and the Corps to comply with the Washington State Environmental Policy Act (SEPA), as 
well as with NEPA. 

7.4.20. new Magnuson-Stevens Fisheries Conservation and Management 
Act 

As discussed in Chapter 6, the Corps and USEPA have analyzed the potential effect of the 
project on Essential Fish Habitat (EFH) under the Magnuson-Stevens Act for salmon, 
coastal pelagic and groundfish species. The managed salmon stocks were evaluated during 
the ESA consultation with NOAA Fisheries. In their 2002 Biological Opinion (see Exhibit H 
on Corps’ website), NOAA Fisheries concluded that the project may result in adverse effects 
to EFH for listed salmonids, but noted that the Biological Opinion’s conservation measures, 
reasonable and prudent measures, and terms and conditions address these potential adverse 
effects. The Corps and USEPA are in the process of evaluating NOAA Fisheries EFH 
conservation recommendations. The NOAA Fisheries is currently in the process of 
reviewing EFH information for groundfish and coastal pelagic species (see Exhibit I). 
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7.5. revised Other Related Programs 

No updating of the existing information in Subsections 7.5.1 and 7.5.2 was necessary for the 
Final SEIS (see the Final IFR/EIS, August 1999). However, Subsections 7.5.3 to 7.5.5 have 
been added for the Final SEIS. 

7.5.3. new Columbia River Fish Mitigation 

The purpose of the Columbia River Fish Mitigation (CRFM) project is to investigate and 
develop improvements to anadromous fish passage facilities and operations at the eight 
lower Columbia and Snake River projects (Lower Granite, Little Goose, Lower Monumental 
and Ice Harbor on the Snake River; and McNary, John Day, The Dalles, and Bonneville on 
the Columbia River). The CRFM project has two major components: (1) a mitigation 
analysis, prepared in cooperation with regional federal, state, and tribal interests, to conduct 
research and evaluate measures to improve passage survival through the projects; and (2) the 
design and construction of recommended improvements. The CRFM project serves as one of 
the principle vehicles for the Corps to implement the requirements in the NOAA Fisheries 
Biological Opinions of 1995, 1998 and 2000 for listed salmon and steelhead species in the 
Columbia River Basin. Through Fiscal Year 2002, CRFM expenditures will be about $800 
million. The total cost to complete the CRFM is currently estimated at $1.5 billion. The 
Anadromous Fish Evaluation Program involves research, monitoring, and evaluation in the 
estuary, and is funded under the CRFM project. Some current proposed studies include: (1) 
estuarine habitat and juvenile salmon - current and historic linkages in the lower Columbia 
River and estuary; (2) evaluation of the relationship among time of ocean entry, physical, 
and biological characteristics of the estuary and plume environment, and adult return rates; 
and (3) a study to estimate salmonid survival through the Columbia River estuary using 
acoustic tags. 

7.5.4. new Section 536 

Section 536 of the Water Resources Development Act of 2000 authorized the Lower 
Columbia River Ecosystem Restoration Study to bring together and implement current 
efforts by a number of governmental and private organizations to identify and cost share 
restoration projects. These organizations include the National Estuary Program, six state 
agencies from Oregon and Washington, four federal agencies, recreation, ports, industry, 
agriculture, labor, commercial fishing, environmental interests and private citizens. 
 
In the President’s Budget for Fiscal Year 2003, this action was funded as a new start for 
$2,000,000. The primary purpose of the proposed study is to carry out ecosystem restoration 
projects necessary to protect, monitor and restore fish and wildlife habitat based on 
recommendations made by the Lower Columbia River Estuary Program (LCREP). 
Furthermore, Section 536 is principally focused on fish and wildlife habitat as outlined by 
LCREP, and allows for immediate identification and construction of restoration projects. 
Also, the Corps conducted site visits to the proposed restoration sites with the LCREP 
Scientific Committee. The LCREP provided written comments, which are included in 
Volume 4 of the Final SEIS. 
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7.5.5. new Federal Columbia River Power System 

In December 2000, NOAA Fisheries and USFWS issued a multi-species Biological Opinion 
on the operation of the Federal Columbia River Hydropower System (FCRPS), which 
recognized that estuarine protection and restoration must play vital roles in rebuilding the 
productivity of listed salmon and steelhead throughout the Columbia River Basin. 
Reasonable and prudent action items, numbers 158-163 and 194-197 (summarized below), 
are included in the FCRPS Biological Opinion, and specifically address estuary research, 
conservation, and restoration actions that support the survival and recovery of ESA-listed 
salmonids. These action items are referred to in the Incidental Take Statement of the 2002 
Biological Opinion for the channel improvement project, in order to better integrate ESA 
compliance measures for these two projects. 
 
• Action 158. During 2001, the Corps and Bonneville Power Administration (BPA) shall seek 

funding and develop an action plan to rapidly inventory estuarine habitat, model physical and 
biological features of the historical lower river and estuary, identify limiting biological and 
physical factors in the estuary, identify impacts of the FCRPS system on habitat and listed 
salmon in the estuary relative to other factors, and develop criteria for estuarine habitat 
restoration. 

• Action 159. BPA and the Corps, working with LCREP and NOAA Fisheries, shall develop a 
plan addressing the habitat needs of salmon and steelhead in the estuary. 

• Action 160. The Corps and BPA, working with LCREP, shall develop and implement an estuary 
restoration program with a goal of protecting and enhancing 10,000 acres of tidal wetlands and 
other key habitats over 10 years, beginning in 2001, to rebuild productivity for listed populations 
in the lower 46 river miles of the Columbia River. 

• Action 161. Between 2001 and 2010, the Corps and BPA shall fund a monitoring and research 
program acceptable to NOAA Fisheries and closely coordinated with the LCREP monitoring and 
research efforts to address the estuary objectives of this Biological Opinion. 

• Action 162: During 2000, BPA, working with NOAA Fisheries, shall continue to develop a 
conceptual model of the relationship between estuarine conditions and salmon population 
structure and resilience. The model will highlight the relationship among hydropower, water 
management, estuarine conditions, and fish response. 

• Action 163. The Action Agencies and NOAA Fisheries, in conjunction with the Habitat 
Coordination Team, will develop a compliance monitoring program for inclusion in the 1- and 5-
year plans. 

• Action 194. The Action Agencies and NOAA Fisheries shall work within the annual planning 
and congressional appropriation processes to establish and provide the appropriate level of 
FCRPS funding for studies to develop a physical model of the lower Columbia River and plume. 

• Action 195. The Action Agencies shall investigate and partition the causes of mortality below 
Bonneville Dam after juvenile salmonid passage through the FCRPS. 

• Action 196. The Action Agencies and NOAA Fisheries shall work within the annual planning 
and congressional appropriation processes to establish and provide the appropriate level of 
FCRPS funding for studies to develop an understanding of juvenile and adult salmon use of the 
Columbia River estuary. 

• Action 197. The Action Agencies and NOAA Fisheries shall work within the annual planning 
and congressional appropriation processes to establish and provide the appropriate level of 
FCRPS funding for studies to develop an understanding of juvenile and adult salmon use of the 
Columbia River plume. 
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8.  PROJECT IMPLEMENTATION 

8.1.  Identification of Sponsors 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

8.2. revised Cost Allocation and Apportionment 

For the Final SEIS, Table S8-1 was updated for the 43-foot Columbia River Channel 
Improvement Project. 
 
 
Table S8-1. Executive Fully Funded Cost Summary 

Least Cost Disposal Plan (in $1,000s) 
General Navigation Features (GNF) - Cost Shared Total 
 Channel and Turning Basins $55,438 
 Rock $19,195 
 Mitigation Construction $477 
 Contingency $12,486 
 Engineering and Design $1,758 
 Supervision and Administration $8,262 
 Monitoring $11,550 

Total GNF $109,166 
 
Non-Federal 
 Local Service Facilities (LSF) $942 
 LERRD* $18,542 
 Utilities (to be paid by the permit applicant) $0 

Total Non-Federal $19,484 
 
10% GNF = $10,917 < LERRD = $18,542  No Extra 10% 
 
Navigation 
     Federal Share  (75% GNF = $109,166 x 0.75) $81,874 
     Non-Federal Share  (25% GNF + LERRD + LSF = $25,955+$19,484) $46,775 
 
Ecosystem Restoration                                                                                                       $16,448 
     Federal Share  (65%) $10,691 
     Non-Federal Share  (35%) $5,757 
Per Section 210 of WRDA 1996, the non-federal cost for ecosystem restoration projects is 35 
percent of all construction costs, including LERRD, and 100 percent of OMRR&R** 
  
Total Federal Cost  ($81,874+10,691) $92,565 
Total Non-Federal  $46,775+5,757) $52,532 
TOTAL $145,097 

*LERRD =lands, easements, rights-of-way, relocation, and disposal sites. 
**OMRR&R = operation, maintenance, repair, replacement, and rehabilitation. 
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Table S8-1 (continued). Executive Fully Funded Cost Summary 
 

Locally Preferred Disposal Plan (LPP) 
(Proposed Action, in $1,000 - Effective Pricing Level, October 2002) 
  
LPP Cost $147,414 
Federal $92,565 $NED Cap on Federal Investment 
Non-Federal $54,849 
 
 Non-Federal $54,849 
 Berths $942 
 Real Estate Already Owned $9,649* 
 Cash $44,259 
 State of Washington $22,129 
 State of Oregon $22,129 

 

* Value from 1999 Final IFR/EIS 
 
 
In addition, the non-federal sponsor would be responsible for $15,569 per year to be 
provided to the Federal Government to cover incremental O&M costs for the Locally 
Preferred Disposal Plan. 

8.3.  Non-Federal Cost Sharing 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

8.4.  Division of Responsibilities 

No updating of the existing information in this section was necessary for the Final SEIS (see 
the Final IFR/EIS, August 1999). 

8.5.  Sponsor’s Support 

No updating of the existing information in this section was necessary for the Final FEIS (see 
the Final IFR/EIS, August 1999). 

8.6. revised Implementation Process 

The following updated information has been added to this section for the Final SEIS. Figure 
S8-1 has been replaced by Table S8-2 and shows the major milestones and assumptions for 
project implementation. The Draft SEIS was circulated for a 60-day public review and 
comment period. Three public meetings and one information meeting took place during this 
period. A technical panel review of the costs and benefits also occurred during the 60-day 
comment period. This Final SEIS is being circulated for a 30-day comment period. It is 
anticipated that a Record of Decision for the Final SEIS would be issued in spring 2003. 
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Table S8-2. Proposed Project Implementation Schedule 

Milestones Start End 
60-day Public Review 15 July 2002 16 September 2002 
Astoria Information Meeting 29 July 2002 29 July 2002 
Vancouver Public Meeting 31 July 2002 31 July 2002 
Panel Technical Review 4 August 2002 9 August 2002 
Longview Public Meeting 5 September 2002 5 September 2002 
Astoria Public Meeting 10 September 2002 10 September 2002 
Revise Report 16 September 2002 20 January 2003 
Final Public Review 31 January 2003 2 March 2003 
Record of Decision April 2003 April 2003 

 
 
The construction phase is anticipated to begin in federal Fiscal Year 2004 and completion in 
federal Fiscal Year 2006. It is anticipated that the construction phase will consist of the 
following contracts. 
 

1. Pipeline Dredging Contract 
2. Hopper Dredging Contract 
3. Rock Removal Contract 
4. Mitigation Sites Construction Contract 
5. Numerous contracts to construct the restoration features; the exact grouping of these 

contracts has not been decided. 
 
Construction is anticipated to begin in February 2004 with some of the ecosystem 
restoration features, followed by the construction of the mitigation sites. Shillapoo Lake, 
Tenasillahe interim actions, translocation of Columbian white-tailed deer, tide gate retrofits, 
improved embayment circulation at Walker-Lord and Hump-Fisher Islands, and Bachelor 
Slough would be constructed in 2004. The purple loosestrife control program is a 5-year 
effort beginning in 2004. Dredging could start as early as July 2004 and last for 24 months. 
The Lois Island embayment ecosystem restoration feature requires the use of dredged 
material to accomplish the restoration and will be constructed during the months of 
November to February due to ESA concerns. Lois Island embayment would be constructed 
beginning in November 2004 and be completed with construction material in February 2006. 
Miller-Pillar requires the placement of five pile dikes, and it is anticipated that three of these 
pile dikes, per agency coordination, would be driven from October 2005 through June 2006. 
The remaining two pile dikes would be constructed following the results of the monitoring 
actions. Maintenance material from the deepened channel would be placed at Miller-Pillar 
for approximately 15 years following construction. 

8.7. new Changes to the Real Estate Plan 

This new section has been added for the Final SEIS. Some adjustments/additions to the real 
estate requirements for the project were identified during the ESA consultation process and 
following the analysis of updated 2001 and 2002 hydrographic survey data. Minor changes 
have been identified for the dredged material disposal plans contained in the 1999 Final 
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IFR/EIS. Significant changes to real estate requirements have been identified, due in large 
part to additional ecosystem restoration features being added to the channel improvement 
project, together with ecosystem evaluation actions and monitoring actions associated with 
dredging and disposal. These changes to real estate requirements are grouped for discussion 
purposes in accordance with the anticipated nature of the project’s use. 

8.7.1 new Disposal Plan Modifications 

Based on reduced dredging volumes predicated on updated hydrologic survey data, and the 
new ecosystem restoration features that require dredged material for their construction, 
modification is required for five upland disposal sites cited in Appendix D, Real Estate Plan, 
1999 Final IFR/EIS. Disposal site O-63.5, Lord Island Upstream, requires modification to 
reflect a reduced acreage requirement change from 46 acres to 25 acres. This change is 
required for both the Corps least cost disposal plan and Sponsors’ preferred disposal plan; 
the cited 13-year easement remains the appropriate real property interest for both plans. 
 
Disposal site O-57.0 (Crims Island) requires modification to reflect acreage increases to 46 
acres from 40 acres. 
 
Disposal site O-42.9, James River, requires modification so as to reflect a reduced acreage 
requirement change from 59 acres to 53 acres. This change is required for both the Corps 
least cost disposal plan and sponsors’ preferred disposal plan; the cited 20-year easement 
remains the appropriate real property interest for both plans. 
 
Disposal Site W-101.0, Gateway Parcel 3, requires modification so as to reflect a reduced 
acreage requirement change from 69 acres to 40 acres. This change applies to only the 
sponsors’ preferred disposal plan and the cited “fee title” interest remains the appropriate 
real property interest. 
 
Disposal Site W-70.1, Cottonwood Island, will require no acreage change; however, a 
change in the project required real property interest is required from cited 20-year easement 
to full “fee title” interest. Due to restrictions placed on the sale of “fee title” interest in 
Washington State-owned lands, the WDNR-owned component of disposal site W-70.1 shall 
continue to reflect a project required 20-year use agreement or easement interest in 
sponsors’ preferred disposal plan. The more extensive real property interest is appropriate, 
predicated on the newly identified Cottonwood-Howard Island Columbian white-tailed deer 
restoration feature requiring “fee title” interest acquisition for all the remaining non-disposal 
site acreage, portion, of the affected private ownership. This change in project required real 
property interest is appropriate for both the Corps least cost disposal plan and sponsors’ 
preferred disposal plan. 
 
Disposal Site W-68.7, Howard Island, requires modification to reflect a reduced acreage 
requirement that requires a change from 362 acres to 200 acres. This change is required for 
both the Corps least cost disposal plan and sponsors’ preferred disposal plan and is 
predicated on the newly identified Cottonwood-Howard Island restoration feature’s use 
allocation of all the island’s non-disposal site acreage for deer habitat. The sponsors’ 
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preferred disposal plan also requires a change from cited 20-year easement interest to full 
“fee title” interest requirement for the 156.5 acre privately-owned component of disposal 
site W-68.7. Due to restrictions placed on the sale of “fee title” interest in Washington State 
owned lands, the WDNR-owned component of disposal site W-68.7 shall continue to reflect 
a project required 20-year use agreement or easement interest in sponsors’ preferred disposal 
plan. All the above identified disposal plan modifications have been taken into account in 
the updated real estate cost estimate contained in the Final SEIS. 

8.7.2 new Modifications to the Original Ecosystem Restoration Features 

Two of the three separate and distinct ecosystem restoration features identified in Appendix 
D, Real Estate Plan, 1999 Final IFR/EIS require some modification as part of the Final 
SEIS. The Shillapoo Lake restoration feature requires modification to reflect a reduced 
acreage due to a change in development plans involving two of the original eight diked cells 
envisioned for construction to restore wetland and riparian habitat at Shillapoo Lake. The 
two cells that are withdrawn from the restoration project (Cells 1 and 8) constitute 409 acres 
of the originally anticipated 1,252 acres of restored wetland and riparian habitat and are part 
of the WDFW ownership. Two cells, encompassing approximately 369 acres remain in 
private ownership and may or may not be included in the restoration feature depending upon 
acquisition actions underway between WDFW and the landowners. Based on these factors, 
the acreage requirement for Shillapoo Lake will change from the original 1,252 acres to 
approximately 470 to 839 acres of project right-of-way. The WDFW ownership, together 
with one private owner, constitutes the identified 470 to 839 acres of project right-of-way. 
The WDFW still plans on purchasing the remaining ownership using funding provided in 
large part from the Bonneville Power Administration’s Wildlife Mitigation Program. The 
Shillapoo Lake restoration feature is still predicated on WDFW’s acquisition of all identified 
rights-of-way acreage. The restoration feature involves construction of hydraulic control 
structures desired by WDFW, together with all operation and maintenance being a WDFW 
responsibility, a no cost “Cooperative Agreement” is identified as the appropriate instrument 
by which the local sponsors secure all needed real property interests. Therefore, no 
estimated LERRD credit is allocated for this ecosystem restoration feature. 
 
The second ecosystem restoration feature identified in Appendix D, Real Estate Plan, 1999 
Final IFR/EIS that requires modification, is the action to improve embayment circulation at 
two island complexes by constructing connecting channels at the upstream end of Walker-
Lord and Hump-Fisher Islands. It was initially thought all project right-of-way required for 
these actions was below the ordinary high water line of the Columbia River and as such, 
construction would be accomplished by exercising the rights of Navigation Servitude. Based 
on updated information, it appears that 1.3 acres (Walker-Lord) and 3.6 acres (Hump-Fisher) 
of required project right-of-way is above the ordinary high water line. The identified upland 
acreages are owned by the State of Oregon (Division of State Lands) and WDNR; the local 
sponsors will need to secure a perpetual “Channel Improvement Easement” for project use 
of these upland acres. 
 
No updating is necessary for the ecosystem restoration feature for retrofitting existing levee 
tide gates with fish slides. 
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8.7.3 new Modifications for the Additional Ecosystem Restoration Features 

During the ESA consultation process, additional ecosystem restoration features were 
identified for inclusion in the channel improvement project. These features are discussed in 
detail in Chapter 4 of the Final SEIS. Because they are varied with regard to the parties’ task 
responsibilities and future operation and management requirements, their real estate 
requirements are discussed individually. All restoration features will be cost shared by the 
sponsor ports. 

8.7.3.1. new Lois Island Embayment Habitat Restoration 

This restoration feature restores 191 acres of tidal marsh habitat between Lois and Mott 
Islands. Construction of a 600-foot wide by 2-mile long (145 acres), temporary in-water 
sump would occur immediately adjacent to the south side of the designated navigation 
channel. A pipeline dredge will extend for about 11,000 feet across the estuary waters from 
the temporary construction sump to the embayment area. Hopper dredges will be used to 
deposit dredged material in the sump as required. All project right-of-way required for this 
restoration feature is below the ordinary high water line of the Columbia River and as such, 
will be accomplished by exercising the rights of Navigation Servitude. Pipeline dredging to 
take material from the temporary sump to the Lois Island Embayment would occur during the 
November to February in-water work window. 

8.7.3.2. new Purple Loosestrife Control Program 

This restoration feature is a 5-year effort to assist multiple entities ongoing efforts to establish 
bio-control of purple loosestrife, an invasive species in the Columbia River estuary. This 
action will be confined to CRM 18-52. Helicopter surveys will be used to help identify the 
actual targeted stands and to monitor progress during the 5-year effort. Boats and/or 
Hovercraft will provide access to the targeted stands for herbicide and/or mechanical 
treatments. All project right-of-way required for this restoration feature lie below the ordinary 
high water line of the Columbia River and as such, will be accomplished by exercising the 
rights of Navigation Servitude. 

8.7.3.3. new Miller-Pillar Habitat Restoration 

This restoration feature will create 235 acres of tidal marsh and intertidal flats habitat 
between Miller Sands and Pillar Rock Islands in the Columbia River estuary. This area is 
currently an erosive area of the river just south of the authorized navigation channel. This 
feature includes construction of three pile dikes during the initial construction phase and two 
additional pile dikes pending the results of monitoring results to evaluate this feature. The 
placement of dredged material within the constructed Miller-Pillar pile dike field will 
complete this feature. The pile dike field, including associated bird excluders, is to be 
maintained by the Corps as a navigation feature. All project right-of-way required for this 
restoration feature lies below the ordinary high water line of the Columbia River and as such, 
will be accomplished by exercising the rights of Navigation Servitude. 
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8.7.3.4. new Tenasillahe Island Phased Restoration 

This restoration feature is planned as a three-phase effort, clearly with the final “long-term” 
phase being predicated on achieved environmental results separate from the success and/or 
failure of the interim restoration action. The purpose of this phased approach is to provide 
valuable habitat to ESA listed stocks. 
 
Phase one, the interim feature, involves conducting hydraulic engineering analysis for fish 
of inlet channel and control structures, and tidegate structures that would allow ingress and 
egress of Columbia River waters to sloughs/backwater channels interior to the existing levee 
currently protecting an approximately 1,778 acre portion of Tenasillahe Island. Tenasillahe 
Island is a large natural island in the Columbia River estuary and its levee-protected acreage 
is owned in entirety by USFWS and is part of Julia Butler Hansen Columbian White-tailed 
Deer National Wildlife Refuge. Predicated on engineering feasibility, as determined by the 
engineering analysis, construction of two controlled inlets would occur at separate levee 
locations at the upstream end of the island so as to allow Columbia River flows into the 
headwaters of two interior sloughs. This, coupled with retrofitting improvement features for 
two downstream tidegates, comprises the construction features of the interim restoration 
action. Each one of these construction features would require the use of about 0.5-acre 
construction sites. Pre- and post-construction monitoring of the Tenasillahe phased 
restoration would cover a 12-year time period. The interim action requires the use of varied 
USFWS owned lands, and as post-construction operation and maintenance of the four 
constructed features will be accomplished by USFWS as part of their ongoing day-to-day 
operations, a no cost “Special Use Permit” is identified as the appropriate instrument by 
which the local sponsors would secure needed real property interests for all interim 
restoration actions. Therefore, no estimated LERRD credit is allocated for the interim action. 
 
Phase two of this action is intended to provide secure habitat for Columbian white-tailed deer 
on Cottonwood-Howard Islands, with the expectation of achieving a secure and viable 
subpopulation as defined in USFWS’s recovery plan. Cottonwood-Howard Islands comprise 
about 920 acres above the ordinary high water line of the Columbia River and in effect 
constitute a single island mass. Historically, they were separate islands but due to their use as 
dredged material disposal sites they were, in effect, connected. The upstream and 
downstream portions of the islands were designated for dredged material disposal and access 
of dredging-related equipment in the 1999 Final IFR/EIS. The restoration feature calls for use 
of all the islands acreage, outside of the two actual designated disposal sites, to be used for 
Columbian white-tailed deer restoration. The use allocation of the 920 upland acres is as 
follows: 262 acres designated for disposal site use (Howard and Cottonwood Islands), 8 acres 
for equipment access, and 650 acres for restoration feature use. The restoration acreage 
includes the designated 300-foot wide riparian buffer between the river’s shore and the actual 
designated disposal sites, together with all the remaining island acreage. The ownership of 
Cottonwood-Howard Islands is comprised of two private holdings and WDNR ownership. As 
previously stated, due to the dual subject project requirements for Cottonwood-Howard 
Islands, “fee title” acquisition is now identified as the appropriate real property interest for 
the local sponsors to acquire from the two private ownerships. Due to restrictions placed on 
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the sale of “fee title” interest in Washington State lands, the approximately 158.5-acre 
WDNR ownership will continue to reflect a 20-year use agreement or easement interest 
requirement for dredge material disposal. 
 
It also is important to note that one of the private owners also owns 60 acres of adjacent 
tidelands to Howard Island and good real estate practice will require purchase of “fee title” 
interest to those tidelands in conjunction with the acquisition of the upland acreage. The real 
estate costs associated with acquisition of the tidelands is reflected as a restoration feature 
component in the Final SEIS. Translocation of the white-tailed deer will be accomplished 
with the help of the USFWS. A no cost “Special Use Permit” with the USFWS is identified 
as the appropriate instrument by which the local sponsors would secure needed real property 
interests necessary for implementation of this part of the restoration feature. The USFWS 
also is identified for involvement with the feature’s habitat operation and maintenance and 
monitoring efforts. 
 
The final phase is the long-term restoration action involving restoring the 1,778-acre levee 
protected portion of Tenasillahe Island to full tidal circulation. This would be accomplished 
by removal of downstream plugs (tidegates) on the internal drainage channels and removal of 
upstream levee sections to open historic upstream connections to these interior channels. 
These construction actions clearly have a significant effect on USFWS’s use of the affected 
1,778-acre parcel. Post-construction monitoring of the acreage to verify environmental 
outcomes is also a component of this long-term feature. Again, this long-term restoration 
action is only proposed for implementation based on the achievement of off-site 
environmental actions (delisting of Columbian white-tailed deer) and as the long-term action 
clearly requires the full committed use of USFWS’s ownership as inter-tidal acreage, a no 
cost “Special Use Permit” is identified as the appropriate instrument by which the local 
sponsors secure needed real property interests necessary for the implementation of this 
action. Also, there are no identified operational and management actions required for the 
long-term action. 

8.7.3.5. new Bachelor Slough Restoration 

This restoration feature is intended to improve in-stream salmonid habitat and create riparian 
habitat along Bachelor Slough, a 2.75 mile-long side channel to the Columbia River. The 
restoration feature calls for dredging the entire slough (85 acres) and all project right-of-way 
required for this portion of the restoration feature which lies below the ordinary high water 
line of Bachelor Slough will be accomplished by exercising the rights of Navigation 
Servitude. Three upland sites have been identified for dredge material placement; one site 
owned by WDNR and two sites owned by USFWS. The WDNR owned 17-acre disposal site 
is located outside the flood protection dike on the Columbia River side of Bachelor Island. 
Both USFWS sites are located within Bachelor Island’s flood protection dike and when 
combined total 29 acres. 
 
It should be noted that the Bachelor Slough restoration feature is only proposed for 
implementation based on suitability of the sediment chemistry for upland disposal and 
availability of adjacent targeted disposal sites. Sediment sampling in Bachelor Slough is the 
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first task to be accomplished and as stated previously, access to Bachelor Slough will be 
accomplished by exercising the rights of Navigation Servitude. 
 
For the WDNR-owned lands, a short term use agreement or “dredge material disposal 
easement” is identified as the appropriate real property interest to allow for project use. The 
restoration feature’s use of USFWS lands includes not only the temporary use of the 29 acres 
contained within the two designated disposal sites, but the corresponding temporary use of 
lands between Bachelor Slough and the three disposal sites for dredging-related transport 
equipment. Upon completion of dredging action, the three disposal sites afford the bare 
mineral soil necessary for natural reestablishment of riparian forest habitat. The USFWS also 
is identified for involvement with post-construction riparian forest operation and maintenance 
and monitoring efforts. Based on USFWS level of involvement with this restoration feature, a 
no cost “Special Use Permit” with USFWS is identified as the appropriate instrument by 
which the local sponsors would secure the needed real property interests necessary for 
implementation of this portion of the restoration feature. 
 
A second component to this restoration feature involves restoration of riparian forest along a 
narrow 6-acre strip of land located immediately adjacent to the left bank of Bachelor Slough. 
The scarification and sloping of this strip of land will create the bare mineral soil necessary 
for natural reestablishment of riparian forest habitat. The 6-acre strip of land is in WDNR 
ownership and its use will also be required during the dredging operation to allow for dredge 
material transport. Based on varied restoration actions required use for the 6-acre parcel, a no 
cost “Cooperative Agreement” with WDNR is identified as the appropriate instrument by 
which the local sponsors secure the needed real property interests necessary for 
implementation of this portion of the restoration feature. 

8.7.4 new Ecosystem Evaluation Actions 

During the ESA consultation process, the need for additional studies designed to provide 
useful information to aid in the recovery of salmon was highlighted and ecosystem evaluation 
actions were identified that, when accomplished, will contribute to the knowledge base of 
indicators for salmonids. The evaluation actions are to begin prior to project construction and 
continue up to 3 years after construction. All project right-of-way required for the 
accomplishment of these ecosystem evaluation actions is located on lands below the ordinary 
high water line of the Columbia River and as such, will be accomplished by exercising the 
rights of Navigation Servitude. 

8.7.5 new Monitoring Actions Associated with Dredging and Disposal 

During the ESA consultation process, the need for additional monitoring actions for 
analyzing the affects of project dredging and disposal actions was identified. Four specific 
monitoring tasks are proposed. Two of these tasks are to occur within a 7-year time period (2 
years before, 2 years during and 3 years after construction), one of the monitoring tasks 
occurs 3 years after construction, and one task will occur for the entire life of the project. It 
appears all project right-of-way required for accomplishment of these monitoring actions is 
either located on lands below the ordinary high water line of the Columbia River, and as 
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such, will be accomplished by exercising the rights of Navigation Servitude, or achievable 
utilizing disposal site lands, mitigation site lands and/or ecosystem restoration feature lands 
upon which the local sponsors have secured appropriate real property interests necessary for 
project use. 

8.8. new Royalty Fees for State-owned Dredged Material 

This new section has been added for the Final SEIS. More information also is located in 
Exhibit K-6, Royalty Fees for State Owned Dredged Material (revised). Washington and 
Oregon laws require that royalties be paid to the respective state for dredged material (sand) 
removed from the Columbia River navigation channel and subsequently used for 
commercial purposes. The Oregon Division of State Lands and the Washington Department 
of Natural Resources, who administer the sand and gravel program for their respective 
states, have indicated a need to be able to track the location and volume of dredging, 
dredged material placement at upland disposal sites, and the sale of the dredged material 
from the channel improvement project. These materials, such as sand taken from the 
Columbia River channel, are at a premium and are being used for fill material related to 
construction, roads, filters for city water systems, golf courses, and sand for concrete and all 
of its many uses. 
 
If the location and volume of dredging, as well as the placement of dredged material at 
upland disposal sites, are not adequately tracked during dredging and disposal operations for 
the channel improvement project, Oregon and Washington revenues from royalty fees 
generated from the sale of dredged material could be reduced. 
 
The Corps will add a requirement to the channel improvement project construction contract 
that the contractor report directly to the Oregon Division of State Lands and the Washington 
Department of Natural Resources with the information needed to track dredging locations, 
volume, and dredged material placement. Therefore, the ability to track the royalty fees paid 
to Washington and Oregon from the sale of dredged material should be improved. 
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9.  CONCLUSIONS AND RECOMMENDATIONS 

9.1. revised Conclusions 

Section 101(b)(13) of the Water Resource Development Act of 1999 authorized the 
deepening of the Columbia and Lower Willamette Rivers Federal Navigation Channel to 43 
feet. The authorized project, which is the locally preferred plan, consisted of the following. 
 
• The existing 600-foot-wide and 40-foot-deep navigation channel would be deepened 

from -40 feet to -43 feet Columbia River datum (CRD), from Columbia River mile 
(CRM) 3 to CRM 106.5, including advanced maintenance dredging for overwidth and 
overdepth (authorized and approved actions) in the reaches where this practice is 
currently performed in the maintenance program. 

• The existing 600-foot-wide, 40-foot-deep navigation project channel would be deepened 
from -40 feet to -43 feet CRD, from Willamette River mile (WRM) 0 to WRM 11.6 (the 
construction of the Willamette River portion of the authorized project has been 
deferred). 

• Three of the existing five turning basins on the Columbia River (located at CRM 13, 
73.5, and 101.5, respectively) would be deepened to -43 feet CRD. 

• The three turning basins located at WRM 4, 10, and 11.7 on the Willamette River would 
be deepened to -43 feet CRD (the construction of the Willamette River portion of the 
authorized project has been deferred). 

• A total of 29 upland (with a total land area of 1,681 acres), three shoreline, and two 
ocean and one gravel pit disposal sites would be required for the disposal of construction 
materials and subsequent channel maintenance dredged material. 

• Ecosystem restoration features include the use of a combined pump/gravity water supply 
for restoring wetland and riparian habitat at Shillapoo Lake. Tidegate retrofits with fish 
slides for salmonid passage would be installed at selected locations along the lower 
Columbia River. Connecting channels would be constructed at the upstream end of 
Walker-Lord and Hump-Fisher Islands to improve juvenile salmonid access to their 
embayment-rearing habitats. 

• Environmental mitigation features on a total of 740 acres of land located at the 
Woodland Bottoms, Martin Island, and Webb mitigation sites. 

 
The non-federal sponsors for the proposed project requested that the Willamette River 
deepening be delayed to allow coordination with the USEPA and Oregon Department of 
Environmental Quality investigation and remediation planning for the Portland Harbor. 
Because of the evolving Portland Harbor Superfund remedial investigations/feasibility 
studies by USEPA, further work to complete these investigations, complete the Willamette 
River disposal site alternative analysis, and deepen the Willamette River would be deferred 
until the completion of the remediation investigation and remediation decisions related to 
contaminated sediments in the Portland Harbor. Any Willamette River deepening will be re-
evaluated in a separate NEPA document and is not covered in this Final SEIS. 
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The reporting officers recommended several provisions for plan implementation, as shown 
below: 
 
 a. Where confined disposal facilities are located on port property, the disposal facility 
operations, maintenance and management should be authorized to be accomplished at full 
non-federal cost without reimbursement. Specifically, the sponsor would operate, maintain, 
and manage the disposal facilities in exchange for the opportunity to beneficially use the 
dredged material. Where private property owners propose to use dredged material deposited 
on their property, the potential value obtained for use of the material would be reflected in 
the payment for the real estate interest for use of the property. 
 

b. Subject to the availability of funds, the Federal Government should be authorized to 
reimburse the non-federal sponsors an amount equal to the federal share of the actual costs 
of the operation and maintenance of disposal facilities performed that fiscal year or the 
actual fiscal year appropriation identified for operation and maintenance of disposal 
facilities, whichever is less.  When the non-federal sponsors sell material from a disposal 
facility, the proceeds from the sale, less any State royalties, be deducted from the federal 
payment for operation, maintenance and management of the disposal facilities. 

 
c. The Federal Government be authorized to allow the non-federal sponsor to assist in 

the work of maintaining the main ship channel in the Columbia and Willamette Rivers by 
making available  to  the United States a suitable pipeline dredge in good operating condition, 
with full crew and equipment, without charge other than reimbursement for the full 
operating cost of the dredge on a basis approved by the Chief of Engineers. The 
reimbursement to be afforded, subject to Government audit, would be based on the full 
operating cost of the Port of Portland’s dredge while performing maintenance dredging of 
the project. This would include the proportionate cost of maintenance of the dredge based on 
the period of time the dredge is performing work for the United States that fiscal year or the 
actual fiscal year appropriations identified for that portion of maintenance dredging that are 
made available, whichever is less.. 
 

d. The non-federal sponsors be authorized to be given a pro-rated share of the value of 
LERR for disposal sites needed for operation and maintenance of the existing 40-foot 
project against the additional 10% cost share for the 43-foot project if the sites will also be 
needed for disposal facilities for construction and subsequent operation and maintenance of 
the 43-foot project. The pro-rated value would be based on the actual proportionate use of 
disposal site capacity for the maintenance of the existing project versus the projected 
capacity that would be used for the construction, maintenance and operation of the 43-foot 
project. 
 

e. The non-federal sponsor be authorized to construct, and be granted credit for 
construction of that portion of the project from CRM 95 to the upstream end of the project at 
CRM 106.5 and improvement of the embayment circulation portion of the ecosystem 
restoration features of the project. The proposed credit to be afforded, subject to Federal 
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Government audit, would be applied toward the non-federal sponsor’s cash contribution 
required for construction. 
 

f. The Federal Government be authorized to make lump sum payment to the Oregon 
Department of Fish and Wildlife and the Washington Department of Fish and Wildlife to 
fulfill the Federal Government’s responsibility to operate and maintain mitigation areas, 
subject to agreement by these agencies to accomplish the operation and maintenance of the 
mitigation areas without further cost to the Federal Government. 

9.1.1 new Additional Conclusions 

For the Final SEIS, the following updated information has been added to this section. This 
Final SEIS incorporates the revisions identified in this report into the authorized project. 
These include reduced dredging volumes and reduced rock blasting. In addition, five new 
ecosystem restoration features, monitoring actions, ecosystem evaluation actions and 
adaptive management were added to the project (see Chapters 1 and 4 for further 
information). Two of the five new ecosystem restoration features, Lois Island embayment 
and Miller-Pillar ecosystem restoration features, beneficially use dredge material. If fully 
implemented, the Lois Island and Miller-Pillar ecosystem restoration features and traditional 
estuarine disposal sites and practices should eliminate the need for ocean disposal for 
construction and the first 20-years of maintenance. The three remaining ecosystem 
restoration features (Tenasillahe Island Phased Restoration, Bachelor Slough and Purple 
Loosestrife Control) were added to benefit ESA stocks through the ESA consultation. The 
revised plan reduces impacts to wetland, riparian and agricultural lands. As a result of these 
revisions and modifications, the project costs and benefits also were revised. The following 
list details the specific revision to the authorized plan. 
 

Disposal Sites (construction and 20-year maintenance plan). A total of 29 upland 
disposal sites, for a total land area of 1,630 acres (excludes three shoreline disposal, 
one gravel pit, one disposal site for wildlife mitigation purposes (Martin Island 
embayment), and in-water are proposed for the disposal of construction and 
subsequent channel maintenance dredged material. Four upland disposal sites are new; 
all other upland disposal sites are located at previously used disposal sites. It is 
acknowledged that USEPA is designating two ocean disposal sites. 
 
Wildlife Mitigation. Wildlife mitigation features would be implemented on a total of 
528 acres of the 740 acres of land purchased at the Woodland Bottoms, Martin Island 
and Webb mitigation sites. The Martin Island embayment has been reduced from 32 
acres to 16 acres. 
 
Monitoring Actions. The six monitoring actions are intended to obtain data on 
physical changes and their effect on ESA salmonid habitat in the project area. The 
monitoring actions, coupled with review by the adaptive management team, are 
intended to address the risk and uncertainties associated with key salmonid pathways 
and indicators identified in the 2002 Biological Opinion. The intent of these actions is 
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to verify that the project’s long-term adverse effects to ESA-listed salmonids and their 
habitats are likely to be limited. 
 
Adaptive Management. The Adaptive Management Team (AMT), composed of the 
Corps, Sponsor Ports, NOAA Fisheries and USFWS, was established to consider 
information obtained during project implementation and operation regarding project 
actions, compliance measures, monitoring programs, evaluation actions and ecosystem 
restoration features. The AMT would be the decision-making body regarding 
modifications to these elements of the project, if warranted by the data obtained. The 
AMT and proposed monitoring actions are intended to validate the conclusions of the 
2001 BA, help minimize take of listed species, and ensure that proposed project 
activities will not jeopardize listed species or adversely modify designated critical 
habitat [ESA Section 7(a)(2)]. 
 
Ecosystem Evaluation Actions. Ecosystem evaluation actions are measures take by the 
Corps as part of the project to assist the efforts of the Corps, NOAA Fisheries, 
USFWS, and others in the broader issues of understanding the lower Columbia River 
ecosystem. The evaluation actions address indicators of the salmonid conceptual 
model and will advance the knowledge base for the conservation and recovery of 
salmonid species. 

 
This plan has been reviewed and endorsed by the local sponsors (see attached letter). This 
report satisfies Corps Engineering Regulation 1105-2-100, the Planning Guidance 
Notebook, and is intended to serve as a limited reevaluation. This reevaluation specifically 
evaluated the 43-foot channel improvement project under current policies, criteria and 
guidelines. 

9.2. revised Recommendations 

I have given careful consideration to all significant aspects of this study in the overall public 
interest, including engineering and economic feasibility as well as social and environmental 
effects. The selected plan described in this Final SEIS provides the optimum solution for 
improvements to the authorized Columbia and Lower Willamette Rivers Federal Navigation 
Channel in Oregon and Washington. This recommendation pertains exclusively to the 
Columbia River portion of the authorized project (as noted above, the Willamette River 
portion of the project has been deferred). The Columbia River portion of the fully funded 
cost estimate for this selected plan, including the environmental restoration components, is 
$145,097,000. 
 
This Final SEIS continues to support the need for the Columbia River portion to be modified 
to provide a 43-foot deep navigation channel. The proposed disposal plan continues to be the 
locally preferred plan. Disposal actions would occur in-water, at three beach nourishment 
locations, at new and previously used upland locations. The selected plan includes an 
environmental restoration component to restore for fish and wildlife habitats along the lower 
Columbia River, especially for anadromous fish species and two restoration features which 
beneficially use dredge material. 
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In addition, the authorizing document allows for the Port of Portland to be reimbursed for 
maintenance dredging of the project, performed by the Port of Portland’s pipeline dredge. 
The reimbursement to be afforded, subject to Government audit, will be based on the full 
operating cost of the Port of Portland’s dredge while performing maintenance dredging of 
the project, including proportionate cost of maintenance of the dredge based on the period of 
time the dredge is performing maintenance of the project. 
 
The non-federal sponsor is authorized credit for participation in the construction of the 
project from Columbia River mile 95 to the upstream end of the project and improvement of 
embayment circulation portions of the ecosystem restoration features of the project. The 
credit to be afforded, subject to Federal Government audit, will be applied toward the non-
federal sponsor cash contribution required for construction. 
 
The new ecosystem restoration features were not included in the 1999 Report of the Chief of 
Engineers. These features are recommended to be part of the overall project, and would be 
constructed under either the Chief of Engineer’s discretionary authority or the Continuing 
Authorities Program. 
 
Lastly, the Corps is authorized to make lump sum payment to the Oregon Department of 
Fish and Wildlife and the Washington Department of Fish and Wildlife in fulfillment of the 
Federal Government’s responsibility to operate and maintain these mitigation areas, subject 
to agreement by these agencies to accomplish the operation and maintenance of the 
mitigation areas without further cost to the Federal Government. 
 
The recommendations contained herein reflect the information available at this time and 
current Departmental policies governing formulation of individual projects. They do not 
reflect program and budgeting priorities inherent in the formulation of national Civil Works 
Construction program nor the perspective of higher review levels within the Executive 
Branch. 
 
 
 
 
Date: ____________________    RICHARD W. HOBERNICHT 
            Colonel, EN 
            Commanding 
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CERTIFICATION OF LEGAL REVIEW 
 
The report for the Final SEIS including all associated documents required by the National 
Environmental Policy Act have been fully reviewed by the Office of Counsel, Portland 
District, and is approved as legally sufficient. 
 
 
 
____________________________________  ______________________ 

District Counsel         Date 
 
 
 



 

 

Put Port’s Endorsement Letter Here 
 
 



 

 

 
 
LIST OF PREPARERS FOR THE 

SUPPLEMENTAL IFR/EIS 
 



◆  List of Preparers 
 

Final January 2003 

LIST OF PREPARERS 
 
 

Principal Author Experience Report Topics 
Laura Hicks 
Corps of Engineers 

Planning and Project 
Management 

Project Management, 
Alternatives, Coordination 

Karl Eriksen 
Corps of Engineers Hydraulic Engineering Physical Resources, 

Navigation Practices 
Geoff Dorsey 
Corps of Engineers Wildlife Biology Wildlife Resources, 

Mitigation 
Kim Larson 
Corps of Engineers Fishery Biology Aquatic/Fishery Resources 

Brian Shenk 
Corps of Engineers Economics Economics, Benefit Analysis 

Mark Siipola 
Corps of Engineers Sediment Quality Sediment Quality 

John Malek 
USEPA 

Ocean Dumping 
Coordinator 

Ocean Disposal, Sediment 
Quality, Superfund 

Cynthia Kennedy 
Preston Gates & Ellis SEPA SEPA 

Eric Laschever 
Preston Gates & Ellis NEPA/SEPA SEPA, Shorelines 

Tracey McKenzie 
Anchor Environmental SEPA, Marine Biology SEPA, Aquatic/Fishery 

Resources 
Glenn Grette 
Grette and Associates Fishery Biology Aquatic/Fishery Resources 

Gretchen Coker 
Grette and Associates Marine Biology Aquatic/Fishery Resources 

Kristin Rich 
Anchor Environmental SEPA Writer/Editor SEPA 

Jon Boyce 
Anchor Environmental NEPA/SEPA SEPA 

Walter Pearson 
Pacific Northwest National 
Laboratories 

Marine Biology NEPA/SEPA,  
Dungeness crab 

Steve Stevens 
Consultant NEPA, Land Use Planning NEPA, Land Use, Section 

404/CZM Evaluations 
Karen Bahus 
Consultant Biologist/Planning Report Writing/Editing 

 



 

 

 
 

GLOSSARY FOR THE 
SUPPLEMENTAL IFR/EIS 

 



◆  Glossary 
 

Final January 2003 G-1

This glossary defines terms that are specific to the Supplemental Integrated Feasibility 
Report for Channel Improvements and Environmental Impact Statement. 
 
 
Alevin: The first post-hatch life stage of salmon. Alevins will have some portion of their yolk sac 
showing on their abdomen. A life stage commonly found only within spawning gravel or hatcheries. 
 
Anadromous: Fish that hatch in fresh water, migrate to seawater as juveniles, and return to spawn in 
fresh water as adults. 
 
Bathymetry: Topographical (surface) configuration of the riverbed. 
 
Beach nourishment disposal sites: Shoreline fills that replace eroded material. See also shoreline 
disposal. 
 
Benthic: An environment or habitat related to the bottom of a stream or body of water. 
 
Biological Assessment: Information prepared by, or under the direction of, a Federal agency to 
determine whether a proposed action is likely to: (1) adversely affect listed species or designated 
critical habitat; (2) jeopardize the continued existence of species that are proposed for listing; or (3) 
adversely modify proposed critical habitat. 
 
Biological Opinion: A document which includes: (1) the opinion of the U.S. Fish and Wildlife 
Service or the NOAA Fisheries (National Marine Fisheries Service) as to whether or not a federal 
action is likely to jeopardize the continued existence of listed species, or result in the destruction or 
adverse modification of designated critical habitat; (2) a summary of the information on which the 
opinion is based; and (3) a detailed discussion of the effects of the action on listed species or 
designated critical habitat. 
 
Candidate species: Plant and animal taxa considered for possible addition to the list of endangered 
and threatened species. These are taxa for which the Fish and Wildlife Service has on file sufficient 
information on biological vulnerability and threat(s) to support issuance of a proposal to list, but 
issuance of a proposed rule is currently precluded by higher priority listing actions. 
 
Columbia River Datum (CRD): The Columbia River navigation channel elevations are referenced 
to the Columbia River datum established in the 1930s. The CRD is a local datum based on observed 
water surface elevations during low discharge-low tide conditions. 
 
Conceptual Model. A graphic diagram designed to visually represent the holistic, complex 
relationships with a functioning system. 
 
Critical habitat: Under the Endangered Species Act, critical habit is defined as (1) the specific areas 
within the geographical area occupied by a federally listed species on which are found physical and 
biological features essential to the conservation of the species, and that may require special 
management considerations or protection; and (2) specific areas outside the geographical area 
occupied by a listed species, when it is determined that such areas are essential for the conservation 
of the species. 
 
Cubic feet per second (cfs): A unit of measurement pertaining to flow or discharge of water. One 
cfs is equal to 449 gallons per minute. 
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Delist: To remove from the federal list of endangered and threatened species because such species 
no longer meets any of the five listing factors provided under section 4(a)(1) of the ESA and under 
which the species was originally listed (because the species has become extinct or has recovered). 
 
Endangered species: Any species that is in danger of extinction throughout all or a significant 
portion of its range, and published in the Federal Register. 
 
Entrainment: The mechanical process by which fish are trapped. During dredging activities, fish 
may be entrained by the suction of hopper or pipeline dredges. 
 
Epibenthic: Pertaining to the habitat that includes the sediment surface and the overlying one meter 
of water, or to the organisms that live in this habitat. 
 
Estuary: The transition zone at the mouth of the lower reach of a river where freshwater and 
seawater mix, and is characterized by a layer of reduced salinity near the surface and a higher 
salinity layer below. It is the part of the course of a river where its current is met and influenced by 
the tides. 
 
Estuary turbidity maximum (ETM): An area in the water with very high concentrations of 
suspended matter. In many estuaries, a turbidity maximum occurs near the leading bottom tidal flow. 
 
Euryhaline organisms: Organisms that tolerate and can live in waters with wide ranges of salinity. 
 
Eutrophic: A stage of aquatic ecosystems characterized by an accumulation of nutrients that support 
a dense growth of algae and other organisms, the decay of which depletes shallow waters of oxygen, 
especially in summer. 
 
Evolutionarily Significant Unit (ESU): A distinct population segment of a species that interbreeds 
when mature, generally genetically distinct from other groups, and representing a significant portion 
of the evolutionary lineage of the species. 
 
Fingerling: An early freshwater life stage of salmon that are several months old and are about finger 
size, usually about 40-50 mm (1.5 to 2 inches) in length. Follows fry life stage. 
 
Flowlane disposal: The deposition of dredged material in deep areas of the riverbed in and adjacent 
to the navigation channel.  See also In-water disposal. 
 
Fry: An early life stage of salmon that have emerged from gravel, but still within its first few months 
of life. Fry are generally about 30-50 mm in length. Follows alevin life stage. 
 
Habitat complexity: The existence of a variety of habitats. 
 
Habitat connectivity and conveyance: The ability to access a habitat. 
 
Habitat forming process: Those physical agents that form landscape features (hydrology, erosion, 
sediment, temperature, salinity, wind, waves, currents, nutrients, and others). 
 
Habitat opportunity: The ability of salmonids to access habitats. 
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Intertidal: Characterizing the shoreline zone exposed at low tides and inundated at high tides; also, 
characterizing the area ecosystem and organisms between extreme low tide and extreme high tide. 
 
In-water disposal: The placement of dredged material along the riverbed in or adjacent to the 
navigation channel, or in designated sites below low water. Also commonly referred to as flowlane 
disposal, this practice has been used through out the lower river system for many years. In-water 
disposal sites vary from year-to-year, depending on the dredging location and river depths available 
in the vicinity of the dredging action. 
 
Juvenile salmon: Young salmon that have not reached sexual maturity, and generally referring to 
young salmon that have not yet migrated to the sea or have just entered the sea. 
 
Larva (plural larvae): An immature form of an animal which is unlike the adult body form and that 
requires fundamental morphological changes before reaching maturity. 
 
Listed species: Any species, including subspecies and distinct vertebrate populations, of fish, 
wildlife or plant that has been determined to be endangered or threatened under Section 4 of the 
Endangered Species Act. 
 
Macrodetritus: The decaying remains of multi-celled plants, such as tidal marsh and swamp plants. 
 
Microdetritus: Decaying remains of single-celled plants and organisms, such as phytoplankton and 
benthic diatoms. Imported microdetritus are the remains of phytoplankton produced upstream that 
are carried downstream. Resident microdetritus are primarily the remains of phytoplankton produced 
in the estuary (see phytoplankton). 
 
Nephelometric turbidity unit (NTU): Measurement of turbidity using a nephelometer that 
measures the size and concentration of particles in a liquid by analysis of light scattered by the 
liquid. 
 
Ocean type: A life history designation for salmon that spend only a brief period (weeks to several 
months) rearing in freshwater and the estuary before they migrate to sea, as contrasted to stream-type 
salmon that spend at least one winter in freshwater before migrating directly to the ocean. 
 
Phytoplankton: Single-celled plants suspended in the water column. Phytoplankton serve a vital 
role as the base of the food web on which zooplankton, benthic fauna and epibenthic organisms feed. 
Phytoplankton are termed imported if they have been produced behind the mainstream dams, or 
resident if they are produced within the lower river. 
 
Pile dike: A structure consisting of two parallel rows of piling that are tied together and extend into 
the river. 
 
Plankton: The collection of small or microscopic organisms, including algae and protozoans, that 
float or drift in great numbers in fresh or salt water, especially at or near the surface, and serve as 
food for fish and other larger organisms. 
 
Salinity: The relative proportion of salt in a solution, such as water. 
 
Salinity gradient: The variable rate of increase or decrease of the ratio of salinity to freshwater. 
 
Salinity intrusion: The movement of saltwater into freshwater. 



◆  Glossary 
 

Final January 2003 G-4

 
Salmonid: Fish belonging to the family salmonidae, including salmon, trout, char and allied 
freshwater and anadromous fish. 
 
Section 7 consultation: The various Section 7 processes of the Endangered Species Act, including 
both consultation and conference if proposed species are involved. 
 
Sediment deposition or erosion: The adding (deposition) or removal (erosion) of sediments to an 
area by some transporting agent, such as wind or water. 
 
Sediments: The organic and inorganic particulate materials, including gravel, sand, silt and clay, that 
cover the bottom of water bodies, including river and tributaries bottoms, estuary bottoms, and 
intertidal areas. 
 
Shoreline disposal: Material that is dredged and pumped into shallow water and beach areas along 
the river. Shoreline disposal is done primarily with pipeline dredges. 
 
Side-slope adjustment: The bedload movement is generally directed down stream, but there can be 
a small displacement towards deeper water caused by the side-slopes of the riverbed.  This 
displacement is larger on steeper side-slopes. 
 
Smolt: A life stage of salmon that is undergoing or has completed the physiological transition that 
allows it to live in seawater. Commonly involves changes in body form to a slightly more 
streamlined shape and silvery body coloration. 
 
Smoltification: Physiological transformation process young anadromous fish undergo that allows 
them to mover from freshwater to seawater. 
 
Suspended sediments: Soil particles that remain suspended in water due to the upward forces of 
turbulence and currents, and/or colloidal suspension. 
 
Take: To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage 
in any such conduct. Harm is defined by the U.S. Fish and Wildlife Service to include significant 
habitat modification or degradation that results in death or injury to listed species by significantly 
impairing behavioral patterns such as breeding, feeding, or sheltering. Harass is defined as actions 
that create the likelihood of injury to listed species to such an extent as to significantly disrupt 
normal behavior patterns which include, but are not limited to, breeding, feeding or sheltering. 
 
Threatened species: Any species that is likely to become an endangered species within the 
foreseeable future throughout all or a significant portion of its range. 
 
Turbidity: Reduced water clarity resulting from the presence of suspended matter; also, the amount 
of particulate matter suspended in water. 
 
Upland disposal: Depositing dredged material on a site that is elevated, dry land. Upland disposal 
sites are designed as holding ponds, with earthen dikes to contain the dredged material and hold the 
sand while allowing sand and suspended material to settle. Weirs are used to regulate the return of 
water from the piped slurry to the river. 
 
Zooplankton: The group of small (usually microscopic) passively suspended or weakly swimming 
animals in the water column. 
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SECTION 404(b)(1) EVALUATION (Revised) 
COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT 

 
I. Introduction 
 
Section 404 of the Clean Water Act (CWA) of 1977, as amended, requires that all projects 
involving the discharge of dredged or fill material into waters of the United States be 
evaluated for water quality and other effects prior to making the discharge. All disposal of 
dredged or fill materials associated with the Columbia River channel improvement project 
are activities undertaken by or at the direction of the Corps of Engineers.  Federal 
regulations, at 33 CFR 336.1, provide that a Section 404 permit will not be issued for such 
discharges of dredged material by the Corps; however, the Corps shall apply the Section 
404(b)(1) guidelines to the project.  This evaluation assesses the effects of the discharge, as 
described below, for the Columbia River channel improvement project, utilizing guidelines 
established by the U.S. Environmental Protection Agency (USEPA) in conjunction with the 
Secretary of the Army under the authority of Section 404(b)(1) of the Act.  This revised 
evaluation reflects currently available information and analysis, and supercedes all earlier 
404(b)(1) evaluations, including Exhibit E to the Final Integrated Feasibility Report for 
Channel Improvements and Environmental Impact Statement, dated August 1999 (Final 
IFR/EIS).   
 
II. Description of Proposed Action 
 
Proposed Action 
 
The proposed action is to deepen the Columbia River portion of the Columbia and lower 
Willamette Rivers federal navigation channel from its current authorized 40- feet depth with 
advanced maintenance to 45-feet, to an authorized depth of 43-feet with advanced 
maintenance to 48- feet based on the recommendations in the Final Integrated Feasibility 
Report for Channel Improvements and Environmental Impact Statement, dated August 1999 
(Final IFR/EIS). Actions to deepen the Willamette River portion of the federal navigation 
channel have been deferred until completion of Superfund cleanup efforts and will be 
subject to a separate 404(b)(1) evaluation. Additional information and analysis of the project 
as currently proposed is provided in the Draft Supplemental Integrated Feasibility Report 
for Channel Improvements and Environmental Impact Statement, dated July 2002 (Draft 
Supplemental IFR/EIS).  The Final SEIS is expected to be released to the public in 
December 2002 with the issuance of a record of decision in February 2003.  The actions to 
be specifically addressed under the guidelines include the following. 
 

(1) Potential wetland fills at two sites totaling 16.1 acres. Both sites are located in 
Washington: 10.7 acres at Mt. Solo (W-62.0) and 5.4 acres at Puget Island (W-44.0). 
 

(2) In-water (flowlane) disposal for the 43-foot channel alternative includes 3 million 
cubic yards (mcy) for construction and 24 mcy of maintenance material during the first 20 
years.  Flowlane disposal sites are in or adjacent to the Columbia River federal navigation 
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channel in both Oregon and Washington at depths generally ranging from 50 to 65 feet. New 
flowlane disposal areas will be used at depths below 65 feet and above 35 feet at locations 
described in Section II(c) below. 

 
(3) Placement of material at 3 beach nourishment sites: Sand Island, Oregon, 

Skamokawa Beach, Washington, and Miller Sands Spit, Oregon. Sump locations at 
Columbia River Mile (CRM) 21 (Harrington Sump) and at CRM 18-20 (Tongue Point, 
Oregon) would also be used for placement of dredged material.     
 

(4) In-water placement of dredged material for restoration of intertidal emergent marsh 
habitat at Martin Island embayment, Washington. 
 

(5) In-water placement of dredged material for restoration of tidal marsh-intertidal flat 
habitat at Lois Island embayment, Oregon, and at Miller/Pillar between Pillar Rock and 
Miller Sands Islands, Oregon. 

 
(6) Two restoration measures (interim and long-term) are being considered at 

Tenasillahe Island, Oregon. The interim actions would be directed at improving connectivity 
and water exchange between sloughs/backwater channels interior to the levees at the Julia 
Butler Hansen National Wildlife Refuge and the Columbia River.   The interim measure 
includes construction of two temporary cofferdams at existing tidegates to allow installation 
of improved outlet structures in a “dry” environment. These improved outlet structures 
would improve fisheries access and egress.  Inlet improvements, channels, and water control 
structures would be constructed at three locations to direct Columbia River waters into the 
interior sloughs to improve fisheries access and improve water quality and circulation in the 
interior sloughs.   

 
(7) The long-term measure at Tenasillahe Island involves breaching the flood control 

levee surrounding Tenasillahe Island at five locations. These breach locations include the 
two existing tidegates and the three proposed inlet sites for the interim restoration measures.   
This action will improve conductivity of interior channels and restore tidal circulation to 
approximately 1,778 acres of estuarine habitat; a substantial gain in salmonid habitat is 
envisioned.   
 

(8) Tidegate retrofits for salmonid passage at Burris Creek in Woodland Bottoms, 
Washington. 
 

(9) The Shillapoo Lake, Washington, ecosystem restoration feature creates waterfowl 
and wildlife habitats on 470 to 839 acres.  The concept for the restoration feature would be 
to create cells hydraulically separated by levees, but interconnected by water control 
channels and structures.  This will require modifications to the outlet structure involving 
excavation and/or fill and emplacement of a porous rock levee to block carp access to the 
wetland management cells comprising the project feature. 
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     (10) Development of managed wetland habitat at the Webb and Woodland Bottoms 
mitigation sites.   
 
Purpose and Need 
 
As originally stated in the Final IFR/EIS, the purpose of the proposed project is to improve 
the deep-draft transport of goods on the Columbia and lower Willamette Rivers navigation 
channel, and to provide ecosystem restoration for fish and wildlife habitats. As noted above, 
actions to deepen the Willamette River portion of the federal navigation channel have been 
deferred until completion of Superfund cleanup efforts. The planning period for the project 
is 50 years. For purposes of Section 404(b)(1) analysis, deepening of the authorized 
navigation channel is a water dependent activity. 
 
The need for navigation improvements has been driven by the steady growth in-waterborne 
commerce on the Columbia River and the use of larger and more efficient vessels to 
transport bulk commodities, which comprise the majority of export tonnage shipped. With 
the increased use of deep-draft vessels for transport, limitations posed by the existing 
channel dimensions now occur with greater frequency. Ships with design drafts near the 40-
foot depth constraint cannot fully utilize their carrying capacity. Also, water depth 
availability problems cause vessel delays. By improving navigation, the opportunity to 
realize greater National Economic Development (NED) benefits (limited to a maximum 
authorized depth of 43 feet) would result from reducing transportation costs by allowing 
deep-draft vessels to carry more tonnage, and by reducing vessel delays. 
 
The ecosystem restoration component covered by this evaluation was scoped and 
coordinated with state and federal agencies in accordance with Corps Engineers’ Circular 
1105-2-210, dated June 1, 1995, Ecosystem Restoration in the Civil Works Program.  
 
Additional ecosystem restoration features and research and monitoring actions resulting 
from consultation of the project under Section 7 of the Endangered Species Act (ESA) have 
been incorporated into the project since publication of the Final IFR/EIS. The additional 
ecosystem restoration features and research and monitoring actions are based on 
opportunities identified to enhance juvenile salmonid feeding and rearing habitat for listed 
salmonid species. The primary purpose of these ecosystem restoration features is to restore 
habitat conditions for salmonids and other listed species, which would contribute to the 
recovery and long-term viability of the listed species. These features also would provide 
benefits to many other species of fish and wildlife. 
 
General Description of Dredged or Fill Material 
 
The material to be dredged and disposed as part of the Columbia River channel deepening 
and maintenance is predominately medium grain sand with some fine and coarse grain sand. 
The proposed 43-foot deepening alternative would result in flowlane disposal of an 
estimated 3 mcy during construction and an estimated 24 mcy over the first 20-years of 
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maintenance. This maintenance quantity is estimated to be 20-30 mcy less than if current 
dredging and disposal practices were continued.  
 
As described in Section 5.1.7 of the Final IFR/EIS, since the 1930s, the Corps has collected 
sediment data on the Columbia and Willamette Rivers. A comprehensive Sediment Quality 
Evaluation was prepared for the study (See Appendix B of the Final IFR/EIS). Since 
issuance of the Final IFR/EIS, the Corps has reviewed the analysis of thousands of collected 
samples from within and outside the channel.  The likelihood of contaminants in the 
Columbia River portion of the federal navigation channel is low based upon all of the past 
testing and evaluation discussed in the Final and Supplemental IFR/EIS.  All material 
dredged will be evaluated under joint USEPA and Corps Dredged Material Evaluation 
Guidelines prior to disposal. The Sediment Quality Evaluation and compliance with 
USEPA/Corps Guidelines prior to dredging meet the evaluation and testing requirements of 
40 CFR Part 230 Subpart G.  
 
Ecosystem restoration activities at Tenasillahe Island, Shillapoo Lake, and the tidegate 
retrofit at Burris Creek will include the construction of cofferdams and levees.  The fill 
material used for these activities will consist of clean sand and/or insitu material.  A porous 
rock dam will also be constructed at Shillapoo Lake. 
 
Mitigation at Webb and Woodland Bottoms will include construction of levees with insitu 
material.  
  
Description of the Proposed Discharge Sites 
 
Flowlane sites are in or adjacent to the Columbia River federal navigation channel at depths 
generally from 50 to 65 feet. However, there would be exceptions to the general depth 
criteria for the channel improvement project. The actual disposal sites cannot be designated 
beyond the general description in the first sentence of this section.  They vary from year to 
year depending on the condition of the channel. Flowlane disposal could occur at depths of 
35 to 65 feet between CRMs 64 and 68 and CRMs 90 and 101. Flowlane disposal could 
occur in areas over 65 feet deep in four specific areas: downstream of CRM 5; CRMs 29 to 
40; CRMs 54 to 56.3 on the Oregon side of the channel; and CRMs 72.2 to 73.2 on the 
Washington side. The substrate at these locations is predominately medium grain sand with 
some fine and coarse grain sand. 
 
The two wetland discharge sites total approximately 16.1 acres. Both sites are located in 
Washington [10.7 acres at Mt. Solo (W-62.0) and 5.4 acres at Puget Island (W-44.0)]. These 
sites lie behind flood control levees, and are drained and used for a variety of agricultural 
purposes. 
 
Harrington Sump is a deepwater (~-40 feet CRD) site located between RM 20-22 in Oregon 
waters that historically and currently is used for placement of dredged material by hopper 
dredges. The sandy substrate at this location is comparable to the dredged material placed 
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there.  The sump is typically filled over a 2-3 year period, to approximately 35 ft CRD and 
then dredged to approximately 45 foot CRD with material disposed on Rice Island.   
 
The temporary (2-year) sump to be used near Tongue Point (CRM 18-20), on the Oregon 
side, and immediately adjacent to the navigation channel, occurs in-water 38 to 60+ feet 
deep. The sandy substrate at this location is comparable to the dredged material to be placed 
there from the adjacent navigation channel. 
 
The three sites selected for beach nourishment Sand Island, Oregon, Skamokawa Beach, 
Washington, and Miller Sands Spit, Oregon. are non-vegetated erosive shoreline areas with 
sandy substrate.   
 
The Lois Island embayment totals 357 acres, and was dredged as a mooring basin for 
decommissioned WWII ships. This restoration action would restore approximately 190 acres 
of the embayment to marsh habitat. The existing substrate averages about -18 feet CRD and 
consists of predominately medium grain sand with some fine and coarse grain sand.  The 
Miller/Pillar restoration feature between Pillar Rock and Miller Sands Islands is 
approximately 230 acres. The existing substrate averages about -25 feet CRD and consists of 
predominately medium grain sand with some fine and coarse grain sand.  Since the site is 
naturally erosive, a pile dike field would be constructed to stabilize the site and maintain 
bathymetry comparable to pre-erosion conditions. A stable bathymetry at historic depths is 
anticipated to improve benthic invertebrate productivity and fisheries resource use. 
 
The Martin Island embayment is an approximately 34-acre area formed via excavation of 
material to provide fill for an adjacent portion of Interstate 5, and was subsequently used for 
log moorage and recreational boating, including moorage.  The average depth of the 
embayment is approximately -20 feet CRD. Silt that settled in this quiet backwater and bark 
debris from log storage activities likely make up the bottom substrate.  
 
The Tenasillahe Island (interim) sites affected by temporary cofferdam construction are silty 
to fine sand substrates at 2 to 4 foot depths. The inlet structures would principally entail 
construction through the flood control levee with minor construction activities in adjacent 
intertidal lands with a silt substrate.  Long-term activities at Tenasillahe Island would 
include breeching the levees to restore full tidal circulation.  
 
Tidegate retrofits proposed at the five primary locations would primarily entail construction 
work in levee material with a minor construction element potentially in the adjacent 
intertidal zone comprised primarily of silts. 
 
Construction actions associated with the Shillapoo Lake ecosystem restoration feature would 
primarily occur interior to the main flood control levee on agricultural lands. Some 
construction work would occur in levee material with a minor construction element 
potentially in the adjacent intertidal zone comprised primarily of silts. Sediment discharge to 
adjacent waters would be minimal. Rock fill would occur in the existing discharge channel 
from the pump station to serve as a carp access barrier to the interior managed wetlands. 
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The Webb and Woodland Bottoms mitigation sites will be developed for wetland and 
riparian habitat by constructing low levees inside the main flood control dike and 
constructing gradual sloping banklines within the mitigation sites. 
 
III. Alternatives 
 
The project alternatives were described and analyzed in Chapter 4 of the Final IFR/EIS and 
draft Supplemental IFR/EIS [no action, non-structural, and structural (channel deepening at 
41, 42, and 43 feet), and disposal alternatives].  Alternatives other than the 43’ deepening 
alternative were screened out on a number of grounds.  The 41 and 42-foot alternatives were 
eliminated because they failed to maximize NED benefits.  The regional port alternatives 
were eliminated because of higher anticipated construction, transportation or environmental 
costs.  The non-structural / LoadMax alternative has been fully developed and implemented. 
 
As required by the 404(b)(1) guidelines, a detailed evaluation of disposal alternatives, 
including upland and flowlane disposal and shoreline disposal, was performed in 
conjunction with preparation of the Final IFR/EIS. All practicable alternatives to the 
proposed disposal sites were studied with the coordination and cooperation of Federal and 
state resource agencies.  Refinements to the disposal plan have been made since issuance of 
the Final IFR/EIS to further reduce impacts to wetlands.  As discussed in the Final and Draft 
Supplemental IFR/EIS and below, practicable alternatives to the proposed in-water disposal 
areas and the two affected wetland sites do not exist. 
 
The Supplemental IFR/EIS describes ecosystem restoration features in addition to those 
proposed in the Final IFR/EIS (Tidegate Retrofits, Improved Embayment Circulation 
[Walker/Lord Islands and Fisher/Hump Islands], and Shillapoo Lake). The additional 
restoration features include Lois Island Embayment, Miller/Pillar, Tenasillahe Island 
(interim and long-term features), Purple Loosestrife Control Program, Cottonwood/Howard 
Island Columbian White-tailed Deer Reintroduction, and Bachelor Slough Aquatic 
Restoration. The additional ecosystem restoration features were developed through the ESA 
consultation process with the National Marine Fisheries Service (NMFS) and the U.S. Fish 
and Wildlife Service (USFWS) for ESA-listed salmon and other species as well as generally 
restoring fish and wildlife habitat. 
 
 a. Upland Disposal Sites (Includes two Wetland Sites) 
 
The process used for screening upland disposal sites is described in Section 4.4.3.4 of the 
Final IFR/EIS. Over 157 sites were reviewed. Multiple environmental and engineering 
criteria were applied to screen the sites and select those proposed for disposal of project 
dredged materials.  
 
One of the environmental criteria applied was avoidance of wetlands to the extent 
practicable. As a result of the screening process, comments on the draft EIS, and subsequent 
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adjustments in disposal site boundaries, the total area of wetland fill was reduced from 30 
acres for the plan evaluated in the draft EIS to 16.1 acres in the current recommended plan. 
 
The two areas of wetland fill, 10.7 acres at Mt. Solo and 5.4 acres at Puget Island, are in 
river areas where the in-water disposal capacity is insufficient to handle the amount of 
material to be dredged.  No other practicable means exists for disposing of dredged material 
without impacting a comparable or greater amount of wetland habitat. Other upland or in-
water sites are not available in the vicinity or are already being used to capacity. The 
disposal sites containing wetland habitat lie behind flood control dikes, are actively drained 
and are used for agricultural purposes. These wetlands provide limited wildlife habitat value. 
The Puget Island and Mt. Solo disposal sites lie behind flood control dikes and are outside 
the Federal Emergency Management Agency 100-year floodplain. 
 

b.  In-water Disposal 
 
Flowlane disposal is used in areas where no other disposal alternatives exist or where the 
quantity of material to be dredged is too small to warrant use of a pipeline dredges that 
would be necessary for upland disposal.  Flowlane disposal is not expected to have a 
significant impact on aquatic resources. Benthic invertebrate productivity is generally low in 
the deeper channel areas and impacting these areas would not affect the overall productivity 
of the Columbia River.   
 
Shoreline disposal locations were selected because of beneficial use that they provide.  Sand 
Island protects a county/public park and riparian habitat.  Skamokawa beach provides the 
resale of material and protects the public beach.  Miller Sands protects an important aquatic 
habitat. 
 
The Harrington Sump is necessary in the estuary in order to eventually place material upland 
on Rice Island.  The Rice Island upland disposal site is located within the estuary adjacent to 
Harrington Sump. Material is temporarily placed in the sump when river conditions or 
equipment availability does not allow direct placement of material on Rice Island. Pipeline 
dredges later remove the material from Harrington Sump and place it upland for permanent 
disposal.  The sump has been used for decades and is a disturbed area with low productivity.   
Use of Harrington Sump reduces the need for flowlane disposal elsewhere in the estuary.  
The Tongue Point Sump is to be used during construction to temporarily store disposal 
material that will ultimately be placed on the Lois Island ecosystem restoration site by a 
pipeline dredge.   
 
Two ecosystem restoration sites will be constructed utilizing dredge material in the estuary 
to help restore valuable habitat.  The Lois Island embayment will be filled with material to 
an elevation approx 7 feet mllw in order to develop tidal marsh habitat.  This action would 
occur during the two-year construction period.  The Miller Pillar ecosystem restoration 
feature will restore subtital and/or intertidal habitat in a naturally erosive area.  Both of these 
restoration sites have been identified through the ESA consultation as beneficial to listed 
salmonid stocks.   
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The mitigation habitat development at the Martin Island embayment will also utilize 
dredged material to accomplish the habitat objective.  Project mitigation, including 
mitigation for wetland impacts such as the proposed creation of intertidal emergent marsh at 
Martin Island, was developed through an interagency team approach.  The mitigation team 
included representatives from the Corps, Washington Departments of Ecology and Fish and 
Wildlife, US Fish and Wildlife Service, and Oregon Department of Fish and Wildlife. 
 

c. Other Restoration 
 

The ecosystem restoration features described in the Final IFR/EIS that involve discharges of 
dredged or fill material into the waters of the U.S. include Tenasillahe Island and Shillapoo 
Lake.  The purpose of these restoration features is to benefit listed ESA species, including 
salmonid ESUs and also to improve fish and wildlife habitat conditions.  The Shillapoo Lake 
restoration feature and the Burris Creek tidegate retrofit feature were formulated as the result 
of a series of workshops with federal and state resource agencies.  Tenasillahe Island 
restoration was a result of the ESA consultation process between the Corps, NMFS and 
USFWS.  The discharges that are a part of these features are necessary in order to realize the 
purpose of the features.  There are no practicable alternatives to these discharges. 
 

d. Other Wildlife Mitigation 
 

The wildlife habitat mitigation described in the Final IFR/EIS that involve discharges into 
the waters of the U.S. includes Martin Island (Martin Island embayment was addressed in 
paragraph b above), Woodland Bottoms, and Webb mitigation sites.   The purpose of these 
wildlife mitigation actions is to offset project-related wildlife habitat losses for riparian, 
wetland and agricultural lands. These mitigation actions were developed through an 
interagency process (WDFW, ODFW, USFWS, WDOE and COE) utilizing the USFWS’s 
Habitat Evaluation Procedures to assess project related losses and net gains in habitat units 
at potential mitigation sites.  The selected mitigation sites produced the best net gain in 
habitat units at the least cost.  The discharges that are a part of these mitigation actions are 
necessary in order to attain the wildlife habitat improvements.  There are no practicable 
alternatives to these discharges. 
 
IV. Factual Determinations (40 CFR § 230.11)  
 
Physical Substrate Determinations 
 
Sediments in the mainstem Columbia River typically are composed of fine to course sand 
with less than 1% in the silt to clay size classification and less than 1% volatile solids.  The 
dredging sites within the navigation channel, access channels, and all flowlane disposal sites 
and sumps are located within the mainstem of the Columbia River.  Flowlane disposal sites 
are typically located near associated dredging sites and are subject to similar hydraulic 
forces.  The riverbed generally consists of sand waves that have minimal compaction or 
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consolidation.  Therefore, the materials in the extraction sites and the substrate of the in-
river discharge sites are similar in particle size, shape and compaction.   
 
The disposal of dredged material would alter the depth and/or gradient of the flowlane 
disposal sites and sumps via raising the bottom elevation.  As previously noted, the disposal 
location and depth of flowlane sites cannot be determined until shortly before the time of 
discharge due to the dynamic nature of the river bottom.  However, rise in bottom elevation 
is expected to range from two to six feet depending on individual flowlane sites.  This range 
of rise is not expected to cause significant changes in-water circulation, current pattern, 
water fluctuation and water temperature.  The elevation rise in the disposal sites may affect 
the contours of the surrounding substrate; however, any such affect is expected to be 
insignificant.  The physical characteristics of bottom sediments would not change 
significantly as the dredged material is essentially the same composition as material found at 
the discharge site. 
 
The substrate of both disposal sites containing wetland habitat is primarily silty clay loam. 
Placement of dredged material at the sites would change the physical composition to 
primarily sand. The top one foot of topsoil would be removed at the Puget Island disposal 
site would be removed and stockpiled prior to deposition and then replaced on the surface as 
each of the three disposal cells at the location are filled. All wetland function and value will 
be lost at these locations; therefore, these wetland discharges will not be addressed any 
further under these factual determinations.  
 
The sandy substrate of the three-shoreline disposal sites is the same as the material that will 
be placed there. Disposal will raise the riverbed of shallow water areas along the beach.  
Some areas could change from shallow water to beaches.  Disposal would erode away in 
three to four years.  All of these sites have been used in the past to maintain the Columbia 
River. These sites tend to be non-vegetated erosive sites with low benthic productivity. 
There are no expected impacts to downstream habitat as a result of these sites. 
 
The substrate of the two ecosystem restoration sites and one wildlife mitigation site utilizing 
dredged material for fill ranges from coarse sand to silt. Placement of dredged material at 
Miller/Pillar would raise the bottom elevations from 6 to 24 feet with predominately 
medium grain sand with some fine and coarse grain sand.  For Lois Island embayment, the 
elevation increase would range from 1 to 32 feet and average about 24 feet. The bottom 
elevation of Martin Island embayment would rise approximately 20 feet to an intertidal level 
post-construction. 
 
Implementation of the interim measure at Tenasillahe Island would result in a temporary 
modification to the physical substrate associated with placement of cofferdams established 
to allow construction in the dry. These structures would be removed once the outlets are 
modified. The improved outlets are not anticipated to modify the physical substrate at the 
outlets beyond existing condition. Some modification to the substrate will occur at the three 
inlet works to be established. These may include excavation of entrance and exit channels 
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either mechanically or in combination with hydraulic forces associated with the initiation of 
flows at these locations. 
 
The long-term restoration measure at Tenasillahe Island will entail breaching (excavation) 
the flood control levee at the two existing outlets and three proposed inlet locations 
associated with the interim measure. The restoration of tidal flows to the interior of 
Tenasillahe Island may result in the natural development of channels and/or modification to 
the existing drainage channels and substrate from the reintroduction of hydraulic forces. 
Disposal of excavated material from the breaches will be atop the remaining levee section to 
the extent practicable but deposition on interior lands that are currently pastures (drained 
wetlands) may occur, subject to further evaluations, for development of riparian forest 
habitat. 
 
Tidegate retrofits at Burris Creek would have minimal impacts to the existing substrate. 
Typically, construction earthwork would be limited to the flood control levee if it proceeded 
beyond a simple replacement or modification of the tidegate at the end of the culvert. No 
change in the existing condition of the surrounding substrate due to changes in flow is 
anticipated with these modifications. 
 
The Shillapoo Lake ecosystem restoration feature will entail construction of water control 
levees interior to the main flood control levee and modifications to the outlet works. The 
interior levees are per the Washington Department of Fish and Wildlife’s management 
desires for the presently agricultural and Shillapoo Wildlife Management Area lands 
comprising the restoration feature. Structural modifications to the present outlet works will 
primarily encompass the flood control levee with minor disturbance to the outlet channel to 
Lake River. Another project feature entails placement of a porous rock fill (levee) across the 
outlet channel to block carp access to the interior managed wetlands.  The substrate of the 
area is composed of silty clay loam. The levees will be constructed from these native soils. 
 
The discharges at the Webb and Woodlands Bottoms mitigation sites will use clean sand and 
insitu materials, and will not adversely impact the existing substrate. 
 
The cumulative impacts of other ongoing and currently authorized activities involving 
discharges of dredged or fill material that potentially affect physical substrate (e.g., existing 
filling and diking, ongoing maintenance dredging, maintenance of the mouth of the 
Columbia River, operation of the Federal Columbia River power system, and existing 
development along the Columbia River) are reflected in the current substrate conditions 
found at the sites discussed above.  Future activities, including potential future upland 
development, are not anticipated to affect physical substrate except in the immediate vicinity 
of such projects.  While future cleanup of the Willamette River under the federal superfund 
program could potentially affect substrate in a limited area downstream of the Willamette’s 
confluence with the Columbia, the cleanup plan has not been developed yet and therefore 
the potential effect of the cleanup cannot be predicted at this time.  
 
Water Circulation, Fluctuation and Salinity Determinations 
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The proposed in-water disposal, including flowlane, two sumps, and shoreline disposal, 
would affect minor changes in hydrologic features such as circulation patterns, downstream 
flows, or normal water level fluctuations.  Discharges at shoreline disposal sites are intended 
to offset shoreline erosion.  However, the minor changes in hydraulic features are not 
expected to otherwise result in any significant impacts to aquatic communities, shoreline and 
substrate erosion and deposition rates, the deposition of suspended particulates, the rate and 
extent of dissolved and suspended components of the water body.  Water quality 
characteristics such as water chemistry, clarity, color, odor, taste, dissolved gas levels, 
temperature, or nutrients would not be affected to any measurable degree. As discussed in 
Sections 6.2.2.2 and 6.2.2.3 of the Final and Supplemental IFR/EIS and Appendix F of the 
Final IFR/EIS, channel deepening and related disposal could cause a minor increase in 
salinity in the main channel in the lower part of the estuary. The hydraulic analysis of water 
surface elevations and salinity concentrations support the expectations of minor changes. 
Since the water surface profiles and thus the energy gradients are essentially unchanged, the 
flow in side channels and shallows would also be unchanged. The results of salinity 
intrusion modeling show insignificant changes in salinity concentrations outside the main 
channel. This result indicates that there would be very little hydraulic change away from the 
main channel. Based on the results of sediment analysis [see subpart (d) below], and that 
dredged material would originate from nearby in-water locations, physical or chemical 
characteristics of the receiving water would not be adversely affected. Additional analysis of 
salinity and hydraulic effects, including potential minor changes in the location of the 
Estuarine Turbidity Maximum (ETM) associated with deepening (as opposed to disposal of 
dredged or fill material), is included in the Supplemental IFR/EIS. 
 
The proposed restoration actions at Tenasillahe Island, and the tidegate retrofits at Burris 
Creek are intended to improve water circulation within these sloughs, backwaters and 
embayments. The creation of tidal marsh habitat within the Lois Island embayment is not 
anticipated to alter flow or water circulation patterns in the adjacent area.  The placement of 
a pile dike field and subsequent fill between the pile dikes at Miller/Pillar to restore subtidal 
and or intertidal elevations would have a negligible impact to flows into lower Cathlamet 
Bay.  The porous rock levee across the outlet/inlet for the Shillapoo Lake restoration effort 
is intended to maintain flow through the existing tidegate and pumping station at this 
location but preclude the passage of carp to the interior managed waters. 
 
The creation of the intertidal habitat in the Martin Island embayment is in a protected area 
and is therefore not expected to alter circulation patterns adjacent to this site.  The 
discharges at the Webb and Woodlands Bottoms mitigation will occur behind the main flood 
control dikes and will have no effect on water circulation, fluctuation and salinity. 
 
The cumulative impacts of other ongoing and currently authorized activities involving 
discharges of dredged or fill material that potentially affects water circulation, fluctuation 
and salinity are reflected in the current conditions described in the Final and Supplemental 
IFR/EIS.  Future activities, including potential future upland development, are not 
anticipated to affect water circulation, fluctuation or salinity except in the immediate vicinity 
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of such projects.  While future cleanup of the Willamette River under the federal superfund 
program could potentially affect water circulation, fluctuation and salinity in a limited 
downstream area, the cleanup plan has not been developed yet and therefore the potential 
effect of the cleanup cannot be predicted at this time.  
 
Suspended Particulate/Turbidity Determination 
 
Hopper dredges discharge through doors in the bottom of the hull while under power and 
traveling at slow speeds, generally around 1 or 2 knots. Hopper dredges typically discharge 
their load in a 5-20 minute period. A hopper dredge may make 6-15 disposal cycles per day.  
Loaded draft depths for hopper vessels vary with their capacity but will typically fall in the 
15-30 foot depth range which is essentially the range for load discharge. The hopper dredges 
generates a turbidity plume that is limited in extent to the area below the discharge depth 
and immediately along the vessel path for the 5-20 minute disposal effort.  The discharged 
sand settles quickly to the river bottom. The sediment concentrations in the plume are 
limited because of the small amount of fines in the disposal material.  River currents will 
carry the plume a short distance before it mixes with the river.  
 
For pipeline dredges, dredged material is continuously pumped through a discharge diffuser 
that is located 20 feet below the water surface.  The discharged sand settles rapidly to the 
bottom and a plume of fine grained sediments is carried away by the river currents.  The 
downstream extent of the plume will depend on the river velocities and channel geometry at 
each discharge site.   
 
Short-term minor increase in turbidity would occur in the mixing zones of Project in-water 
disposal sites and in-water work areas associated with mitigation and ecosystem restoration 
features. This condition would temporarily inhibit light penetration through the water 
column for a short period of time (hours) and would not significantly affect aquatic 
organisms.  The dredging and disposal activity in the Project will involve the same type of 
sandy material, and will be performed with the same type of equipment and the same 
method of operations, as existing maintenance dredging of the 40-foot channel.  Both states 
have previously issued state water quality certifications that have included approved mixing 
zones.  With the issuance of state water quality certifications containing approved mixing 
zones and/or short-term modifications as appropriate, the expected increase in turbidity 
levels would not violate state water quality standards. Best management practices (BMP) 
would be utilized for the dredge and fill actions associated with the deepening and all in-
water disposal, as well as the Lois Island embayment, Miller/Pillar ecosystem restoration 
features and Martin Island embayment development for wildlife mitigation. Best 
management practices would also be implemented for other ecosystem restoration features 
entailing work in-water, including construction of temporary cofferdams to contain and 
allow settling time for suspended sediments at Tenasillahe Island, and potentially for the 
Burris Creek tidegate retrofits.  The BMP’s are described in the BA and BO.  See further 
discussion in Chapters 4 and 6 of the Final and Supplemental IFR/EIS. 
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All other discharges will occur in wetland areas.  These discharges are not expected to 
involve flowing or standing water where turbidity would be an issue. 
 
The cumulative impacts of other ongoing and currently authorized activities involving 
discharges of dredged or fill material that potentially affect suspended particulates and 
turbidity are reflected in the current conditions described in the Final and Supplemental 
IFR/EIS.  Future activities, including potential future upland development, are not 
anticipated to affect suspended particulates or turbidity except in the immediate vicinity of 
such projects.  While future cleanup of the Willamette River under the federal superfund 
program could potentially affect suspended particulates and turbidity in a limited 
downstream area, the cleanup plan has not been developed yet and therefore the potential 
effect of the cleanup cannot be predicted at this time.  
 
Contaminant Determinations 
 
With the exception of some discharge of materials associated with the mitigation sites and 
several of the ecosystem restoration features (Tenasillahe Island, Burris Creek tidegate 
retrofit, Shillapoo Lake), all of the material proposed to be discharged pursuant to this 
404(b) evaluation is dredged material from the navigation channel and from existing access 
channels between the navigation channel and shoreside berths at three grain facilities, one 
gypsum plant and one container terminal.  Actual deepening of these berths will require 
separate Section 404 permitting and review. 
 
The discharges into the mitigation sites and several ecosystem restoration sites that do not 
involve material dredged from the navigation channel will be either insitu material or clean 
sand or rock from non-contaminated sources.  Currently available information indicates no 
reason to suspect contaminants in the insitu material. 
 
Sediments in the mainstem Columbia River typically are composed of sand with less than 
1% in the silt to clay size classification and less than 1% volatile solids. The material present 
in the mainstem Columbia River meets exclusionary criteria as defined under the Marine 
Protection, Research, and Sanctuaries Act (MPRSA) and the CWA and, therefore, would not 
be subject to further testing under these two environmental laws. However, this material has 
been subjected to both physical and chemical testing as part of this project. The mainstem 
sediment has been determined, in accordance with the 1998 Dredged Material Evaluation 
Framework (DMEF), Lower Columbia River Management Area (USEPA/COE 1998), to be 
suitable for unconfined in-water disposal by the USEPA, Corps, and the States of Oregon 
and Washington.  
 
Sediment testing still will be required for material dredged from the turning basin at Astoria. 
The evaluation would be conducted by and coordinated with the appropriate agencies prior 
to any dredging and disposal action. 
 
Material from the areas dredged in the Columbia River has been collected and analyzed 
since dredging first began in the early 1900s.  Prior to the passage of the MPRSA and CWA 
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physical analyses was conducted to determine dredging capability and to estimate 
production.  After passage of these two environmental laws, analyses were expanded to 
include chemical and biological analyses as well as the traditional physical analyses. 
Physical analyses are also conducted as a regular parameter evaluated during benthic 
infauna studies conducted in the river. Many of these infauna studies have been conducted 
along the slopes and outside of the navigational channel during dredged material disposal 
site evaluation studies. The Corps has identified and is entering into a SEDQUAL database 
over 100 separate studies that have been conducted on the Columbia River by the Corps 
since 1980. This includes sampling of over 3,100 stations for a total of over 4,100 samples. 
 
While the nature of the mainstem material meets the exclusion from testing as provided in 
the regulations and evaluation guidelines, the Corps and USEPA decided to conduct 
confirmatory testing for the entire project. Sixty-seven separate shoal areas were identified 
for sampling through assessment of the of the 1994 navigation channel bathymetry. In June 
1997, 89 surface grab samples were collected from the 67 shoals in the Columbia River 
project area (CRMs 3.0 to 106.2). In addition to physical analysis, 23 were further analyzed 
for chemical contaminants.  
 
As in accordance with the DMEF, chemical tests were performed including; inorganic total 
metals (9), polynuclear aromatic hydrocarbons (PAHs), total organic carbon (TOC), total 
volatile solids (TVS), acid volatile sulfide (AVS), pesticides and polychlorobiphenyls 
(PCBs), pore water tributyltin (TBT), and P450 reporter gene system (RGS), a dioxin/furan 
screen. Information regarding the sediment testing and results can be found in Appendix B 
of the Final IFR/EIS, Columbia and Willamette River Sediment Quality Evaluation.  The 
dredged material was determined to be suitable for unconfined in-water disposal. 
 
Additional evaluation of materials proposed for dredging was conducted as part of the ESA 
re-consultation and can be found in Appendix B of the Biological Assessment and in the 
Biological Assessment amendment letter (both found at Exhibit H of the Supplemental 
IFR/EIS).  The additional evaluation confirmed the earlier conclusion that the primarily 
sandy dredged material does not contain unacceptable concentrations of contaminants and is 
suitable for unconfined in-water disposal.  No additional testing is necessary. 
 
The cumulative impacts of other ongoing and currently authorized activities involving 
discharges of dredged or fill material that potentially affect contaminants are reflected in the 
current conditions described in the Final and Supplemental IFR/EIS.  Future activities, 
including potential future upland development, are not anticipated to affect contaminants 
except in the immediate vicinity of such projects.  While future cleanup of the Willamette 
River under the federal superfund program could potentially affect contaminants in a limited 
downstream area, the cleanup plan has not been developed yet and therefore the potential 
effect of the cleanup can not be predicted at this time.  Further, because the purpose of the 
cleanup is to effectively control contaminants and protect human health and the 
environment, it is likely that a major focus of cleanup design will be on avoiding and 
eliminating any off-site contaminant impacts. 
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Aquatic Ecosystem and Organism Determinations 
 
Impacts to the aquatic ecosystem associated with discharge of dredged material will occur. 
Impacts associated with flowlane discharge of dredged material are expected to be minimal 
since the substrate of the main navigation channel consists primarily of sand naturally 
formed into sand waves by river currents. These sand waves are constantly eroding and 
reforming and do not provide the stable habitat needed for productive benthic communities. 
Sampling in the channel areas has confirmed their low productivity for benthic invertebrates. 
Additionally, those portions of the sand waves in the dredging prism are disturbed by annual 
dredging operations that typically occur from May through September for the navigation 
channel. 
 
In-water disposal operations consist of flowlane disposal, use of two sumps and three 
shoreline disposal sites.  Flowlane disposal is done in or adjacent to the channel margins 
typically at depths from 50-65 feet. These areas are generally similar to the channel areas 
and are not considered very productive for benthic communities. Static benthic communities 
would be covered and would not likely recover because of the continuous use of the sites. 
However, populations of these organisms are not considered to be very high because of the 
dynamic nature of the flowlane habitat.  
 
Mobile organisms present in flowlane disposal areas, such as smelt, sturgeon and crab, are 
adapted to the dynamic nature of the habitat arising from continuous movement of sand via 
river currents. They are mobile organisms and generally should be physically capable of 
avoiding the disposal in most instances.  Sturgeon occur in the flow lane disposal sites as 
both adults and juveniles.  The behavioral research by the USGS, funded by the Corps, will 
be used to manage the dredging and disposal operations to minimize impacts to sturgeon 
populations.  Dungeness crabs are located primarily in the lower reaches of the estuary but 
can occur as far upriver as mile 15 when river flow is low and up river salinity is high.  
Crabs could be present in Harrington Sump as well as the flowlane site at RM 5.  Studies 
have shown that crab are able to dig out of disposal materials, although some individual crab 
do not dig out and are smothered.  The number of crabs impacted will depend upon how 
many are in the disposal site, which is dependent upon river and tide conditions.  A study to 
develop a model of crab abundance versus salinity is being developed by Battelle NW Labs 
for the Portland District.  This model will be used to schedule dredging and disposal to avoid 
periods of high crab abundance to the extent practicable in order to minimize impacts.   
 
Studies have shown that smelt spawning is not successful in the high-energy areas like those 
used for flowlane disposal.  Larval smelt move up into the water column after hatching; 
consequently, it is likely that smelt larvae would not be affected by aquatic disposal 
operations.  Based on the above, it is likely that smelt populations would not be affected by 
flowlane disposal.   
 
Shoreline disposal sites are located in areas that are highly erosive and do not provide much, 
if any, habitat for benthic communities. Consequently, use of these sites is not expected to 
have a significant impact on the benthic productivity of the area. Through consultation with 
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the NMFS, only three shoreline disposal sites (Sand Island and Miller Sands Spit, Oregon 
and Skamokawa, Washington) are cleared for disposal operations. 
 
Proposed wildlife mitigation actions would restore wetland functions of high value on 
approximately 210 acres over the three wildlife mitigation areas. Wetland habitat 
development would occur in the context of a larger, diverse, natural area, with a substantial 
riparian forest component, at each mitigation site. Riparian habitat restoration would restore 
approximately 228 acres of this habitat feature compared to the approximately 50 acres 
impacted by disposal. Fill activities associated with the Martin Island embayment mitigation 
site will convert the aquatic ecosystem at the site to intertidal emergent marsh. 
 
Proposed ecosystem restoration features at Lois Island embayment and Miller/Pillar would 
restore approximately 590 acres of low to moderately productive subtidal habitat to highly 
productive shallow subtidal and tidal marsh habitat.  Tidegate improvements at Burris Creek 
and inlet structures (interim action) at Tenasillahe Island would improve water quality and 
salmon habitat in several sloughs within the island complex. Implementation of the long-
term feature at Tenasillahe Island, breaching the flood control dikes, would restore 
approximately 1,778 acres of habitat to tidal influence in the future. The Shillapoo 
restoration feature creates waterfowl and wildlife habitat on 470 to 839 acres (dependent 
upon planned acquisition). 
 
The USFWS and the NMFS have both determined that the proposed action, including 
ecosystem restoration features, is not likely to jeopardize the continued existence of 
threatened or endangered species under their purview. The NMFS believes that the most 
predictable impacts from the proposed action to ESA-listed salmonids and their habitats in 
the lower Columbia River, estuary, and river mouth are short-term, physical changes during 
the construction and subsequent maintenance period of the project. Expected impacts to key 
physical processes will be limited and short-term in nature during construction and 
maintenance. Further discussions of aquatic impacts are included in the Final IFR/EIS, 
Supplemental IFR/EIS and Biological Assessments prepared by Portland District for this 
action and in the biological opinions prepared by the USFWS and NMFS. 
 
The cumulative impacts of other ongoing and currently authorized activities involving 
discharges of dredged or fill material that potentially affect the aquatic ecosystem and 
organisms are reflected in the current conditions described in the Final and Supplemental 
IFR/EIS.  Future activities, including potential future upland development, are not 
anticipated to affect the aquatic ecosystem and organisms except in the immediate vicinity 
of such projects.  Further, any such projects that may affect the aquatic ecosystem and 
organisms are likely to require independent evaluation under the Endangered Species Act 
and NEPA.  While future cleanup of the Willamette River under the federal superfund 
program could potentially affect the aquatic ecosystem and organisms in a limited 
downstream area, the cleanup plan has not been developed yet and therefore the potential 
effect of the cleanup cannot be predicted at this time.   
 
Proposed Disposal Site Determinations 
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In-water disposal, flowlane and sump disposal, may be conducted by either hopper or 
pipeline dredges. The aerial extent of the mixing zone for in-water disposal is influenced by 
river conditions, material type, and dredge equipment.   These factors are discussed in detail 
in the BA, SEIS, and the FEIS. 
 
Flowlane disposal sites are located in or adjacent to the Columbia River federal navigation 
channel from RM 3 to RM 106, at depths generally from 50 to 65 feet. However, there 
would be exceptions to the general depth criteria for the channel improvement project. The 
actual disposal sites cannot be designated beyond the general description in the first sentence 
of this section.  They vary from year to year depending on the condition of the channel. 
Flowlane disposal could occur at depths of 35 to 65 feet between CRMs 64 and 68 and 
CRMs 90 and 101. Flowlane disposal could occur in areas over 65 feet deep in four specific 
areas: downstream of CRM 5; CRMs 29 to 40; CRMs 54 to 56.3 on the Oregon side of the 
channel; and CRMs 72.2 to 73.2 on the Washington side. The sump sites are located near 
RM’s 18-20 and 20-22.  River currents along the river are influenced by upstream 
discharges and ocean tides and typically vary from –1 fps to +3 fps.  The Columbia River is 
generally not stratified except in the estuary where salinity intrusion causes stratification.  
The stratification is not expected to significantly influence mixing of the disposal plume.  
 
The substrates at the flowlane and sump locations are predominately medium grain sand 
with some fine and coarse grain sand with less than 1 percent silt or clay.  Columbia River 
suspended sediment concentrations vary seasonally, but are generally between 10-20 mg/l 
during the dredging season.   
 
Hopper dredges discharge through doors in the bottom of the hull while under power and 
traveling at slow speeds, generally around 1 or 2 knots. Hopper dredges typically discharge 
their load in a 5-20 minute period. A hopper dredge may make 6-15 disposal cycles per day.  
Loaded draft depths for hopper vessels vary with their capacity but will typically fall in the 
15-30 foot depth range which is essentially the range for load discharge. The hopper dredges 
generates a turbidity plume that is limited in extent to the area below the discharge depth 
and immediately along the vessel path for the 5-20 minute disposal effort.  The discharged 
sand settles quickly to the river bottom. The sediment concentrations in the plume are 
limited because of the small amount of fines in the disposal material.  River currents will 
carry the plume a short distance before it mixes with the river.    
 
For pipeline dredges, dredged material is continuously pumped through a discharge diffuser 
that is located 20 feet below the water surface.  The discharged sand settles rapidly to the 
bottom and a plume of fine grained sediments is carried away by the river currents.  The 
downstream extent of the plume will depend on the river velocities and channel geometry at 
each discharge site.   
 
For flowlane and sump disposal the river current would carry away fine sediment but since 
the disposal material would be mostly sand, the extent and duration of the plume would be 
minor. No mud flats and vegetated shallows would be affected by disposal in these areas as 
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it occurs in and adjacent to the navigation channel which is generally distant from these 
habitat types The material would not introduce toxic substances (see above discussion of 
contaminant determinations) into the surrounding waters. 
 
Shoreline disposal can generate elevated suspended sediment concentrations near the 
shoreline at the three shoreline disposal sites.  The suspended sediment concentrations 
decrease rapidly as the disposal water mixes with the river discharges. 
 
The Lois Island and Miller-Pillar restoration sites will be filled by pipeline dredge.  The 
disposal operation will be similar to a shoreline disposal.  The suspended sediment plume 
will also be similar to that caused by shoreline disposal.  The currents at the Lois Island site 
are generally lower than those in the main river channel and the plume will move away more 
slowly than at the shoreline disposal sites.  The Miller-Pillar site will have reduced current 
velocities within the pile dike field, but the plume will rapidly mix with the river currents 
outside of the dike field.   
 
The Martin Island mitigation site will be filled by pipeline dredge.  The disposal operation 
will be similar to a shoreline disposal.  The suspended sediment plume will also be similar to 
that caused by shoreline disposal.  The currents at the Martin Island site are generally lower 
than those in the main river channel and the plume will move away more slowly than at the 
shoreline disposal sites. 
 
Potential Effects on Human Use Characteristics. 
 
Municipal and Private Water Supplies:   There are no municipal or private water supply 
intakes in the vicinity of the disposal areas. 
 
Recreational and Commercial Fisheries:  Impacts to recreational and commercial fisheries 
will occur. Fill at Lois Island embayment will restrict the area available for recreational 
fishermen, principally for sturgeon, and commercial fisherman who utilize this area as part 
of the Select Area Fishery established in the lower Columbia River. The Miller/Pillar 
location would impact a portion of the Miller Sands gill net drift rendering it unsuitable for 
commercial fishing use.  As indicated by the evaluation of contaminates above, the 
commercial and recreational fisheries are not anticipated to be impacted by contaminants. 
Disposal operations are not expected to disrupt migration and spawning areas. Dredging 
impacts to crab, including flowlane discharge of dredged material, are anticipated to impact 
a small fraction of the crab population in the estuary. The crab population in the estuary is 
only part of the total crab population in the area. Therefore, the project is not anticipated to 
adversely affect the crab fishery.  
 
Water-related recreation:   Water related recreation in the project area consist of:  pleasure 
craft, jet skies, water skiing, wind surfing, canoeing, and kayaking .  Impact to water related 
recreation is expected to be minor in areas where disposal will occur.  Dredges will be 
operating in localized areas within the project area for short periods of time.  Although there 
may be some disturbances to individual recreators, these disturbances will be minimal.  
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Disposal within the Martin Island embayment to create emergent marsh habitat will prevent 
the recreational boaters’ use of that area. 
 
 Aesthetics:  No impacts to aesthetics are anticipated. 
 
Parks, etc:  There are two public beaches that are also shoreline disposal locations.  While 
material is being disposed of at this location, there will be minor disturbances to shoreline 
use by individuals using the beach.  The periodic placement of material at these locations 
enables continued public use of these areas.  There are no national and historical 
monuments, national seashores, wilderness areas, and research sites within the discharge 
areas. 
 
Determination of Cumulative Effects on the Aquatic Ecosystem 
 
The proposed discharge of dredged material is not expected to have any significant adverse 
cumulative effects on the aquatic ecosystem.  
 
The wetlands proposed for dredged material disposal do not contribute much value to the 
aquatic ecosystem in their current state as they lie behind flood control dikes, are subject to 
drainage, and are impacted by current agricultural activities. Proposed enhancement and 
development of wetlands through implementation of the wildlife mitigation plan, and 
shallow water, riparian, slough and tidal marsh habitat improvements through restoration, 
would add cumulative resource value to the lower Columbia River ecosystem. 
 
Other discharges of dredged material associated with the project are not predicted to have 
significant adverse effects either alone or in combination with other existing or reasonably 
predicted discharges of dredged or fill material.  As discussed above, the cumulative effects 
of other ongoing and currently authorized activities involving discharges of dredged or fill 
material (e.g., existing filling and diking, ongoing maintenance dredging, maintenance of the 
mouth of the Columbia River, operation of the Federal Columbia River power system, and 
existing development along the Columbia River) are reflected in the current conditions 
described in the Final and Supplemental IFR/EIS.   
 
While not caused by or connected to channel improvement, some future development of 
port, marine, and industrial facilities is reasonably foreseeable within the project area. 
Similarly, continued urban and industrial development in the project area is reasonably 
foreseeable in response to regional and national economic trends. 
 
Future urban, industrial and port development as it is implemented, would likely include 
some discharge of dredged or fill material which would in turn result in localized impacts to 
aquatic ecosystems (e.g., wetlands, riparian and shallow water habitat, and water quality). 
The NMFS and USFWS May 2002 Biological Opinions discuss such potential development 
and its potential impacts (e.g. increased localized demand for electricity, water and buildable 
land with indirect effects to water quality; and, the increased need for transportation, 
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communication and other infrastructure;) on listed species, as well as state, local, tribal and 
private actions to benefit listed species. 
 
Given the large geographic area involved and the uncertainties associated with state, local, 
tribal and private actions, the precise nature and timing of future development, and its 
environmental impact, are extremely difficult to predict. However, given the minimal 
adverse effects to aquatic ecosystems (if any) anticipated for the discharge of dredged 
materials associated with the entire Columbia River channel improvement project (including 
the ecosystem restoration features and mitigation measures), the discharges under the 
proposed project are not anticipated to contribute significantly to any adverse cumulative 
effects resulting from unrelated development projects. Further, all significant future 
development, including future discharge of dredged or fill material, will likely be subject to 
additional independent environmental reviews by state and federal agencies under the 
NEPA, CWA, ESA, and similar state programs. 
 
Cleanup of the lower Willamette River under the federal Superfund program is also 
reasonably foreseeable and may directly affect the Columbia River and its aquatic 
ecosystem. At this time, the remedial investigation and feasibility study have not yet been 
completed and a cleanup plan has not been selected. Therefore, it is not possible at this time 
to determine the nature or magnitude of any short-term or long-term impacts of the cleanup 
action on the aquatic ecosystem or whether such impacts would be cumulative to any 
impacts (positive or negative) of the channel improvement project. 
 
Determination of Secondary Effects on the Aquatic Ecosystem 
 
The proposed action would not result in fluctuating river levels. Surface runoff from 
disposal sites would be negligible as precipitation is expected to readily percolate into the 
sand. The rehandling (sale) of sand from upland disposal and shoreline disposal sites would 
not affect the aquatic ecosystem as the activity would occur behind containment dikes and/or 
above the high tide line. No other secondary effects resulting from the discharge of dredge 
material are anticipated. 
 
IV.  Findings of Compliance (40 CFR § 230.12) 
 

a. No significant adaptations of the guidelines were made regarding this evaluation. 
 

b. Alternatives. Alternatives to the proposed action were considered, including the no-
action alternative. Upland disposal of all Columbia River dredged material is not practicable 
from a physical or economic standpoint and would affect substantially more wetlands and 
wildlife habitat if it were implemented. All alternative disposal actions have been evaluated 
for engineering and environmental suitability using an array of screening criteria. Avoidance 
of wetlands, critical (ESA) riparian habitat and habitat important to threatened and 
endangered species are among the screening criteria considered in the analysis. Any 
remaining wetlands or riparian areas affected by disposal were considered unavoidable in 
achieving a practicable disposal plan.  A wildlife mitigation plan addressing impacts to 
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agricultural, wetland and riparian habitats has been developed in cooperation with federal 
and state resource agencies.  Ecosystem restoration features were formulated as the result of 
a series of workshops with federal and state resource agencies and the public, and through 
the ESA reconsultation process between the Corps, NMFS and USFWS, and was based on 
review of potential alternative actions that would benefit listed ESA species, including 
salmonid ESUs and Columbian white-tailed deer, and also improve fish and wildlife habitat 
conditions generally. 
 

c. Water Quality Standards [40 CFR § 230.10(b)(1)].  The project complies with state 
water quality standards.  The Corps has applied to the States of Oregon and Washington for 
water quality certifications under Section 401 of the Clean Water Act for all discharges of 
dredged material into waters of the United States associated with the project.  Issuance of 
these certifications will reflect the states’ reasonable assurance of compliance with state 
water quality standards.   

  
d. Toxic Effluent Standards [40 CFR § 230.10(b)(2)]. The USEPA has designed 65 

substances and compounds as toxic pollutants under section 307 (see 40 CFR § 401.15), but 
it has adopted effluent standards under this subsection only for manufacturers and 
formulators of aldrin, dieldrin, DDT, DDD, DDE, endrin, toxaphene, benzidene, and 
polychlorinated biphenyls (PCBs; see 40 CFR part 129). The disposal of dredged material 
associated with this project would not violate toxic effluent standards of Section 307 of the 
CWA. 
 

e. Endangered Species [40 CFR § 230.10(b)(3)]. The proposed action has been evaluated 
under the ESA through formal consultation with the USFWS and the NMFS. Biological 
Assessments prepared by the Corps for species under the jurisdiction of the USFWS 
principally concluded that the proposed action would have no affect on nine listed species 
and determined that certain actions may affect Columbian white-tailed deer, bald eagles and 
peregrine falcons. Subsequently, Aleutian Canada goose and peregrine falcon were delisted. 
Further, the Corps concluded that the project had a limited potential to adversely affect bull 
trout and coastal cutthroat trout (USFWS jurisdiction) and listed Columbia River salmonid 
ESUs (NMFS jurisdiction) and formal consultation was entered into with the USFWS and 
NMFS to address affects to these species. The Biological Opinion prepared by the NMFS 
concluded that the proposed action is not likely to jeopardize the continued existence of all 
listed Columbia River salmonid ESUs under their jurisdiction. NMFS also concluded that 
the project would not result in the destruction or adverse modification of then-designated 
critical habitat for salmonids.1  The USFWS concluded that the proposed action is not likely 
to jeopardize the continued existence of bull trout, coastal cutthroat trout (subsequently not 
listed), bald eagles, or Columbian white-tailed deer. They concurred with the Corps’ 
determination on the other listed species under their jurisdiction. The Corps will comply 
with numerous terms and conditions listed in the Biological Opinions prepared by the 
Services in order to implement the ‘reasonable and prudent measures’ identified. Corps 

                                                 
1  Although the Biological Assessment and Biological Opinion addressed potential effects on salmonid 
critical habitat, NMFS has since withdrawn the designation of such habitat. 
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actions will address dredging impact minimization measures, best management practices, 
monitoring activities, ecosystem restoration features, and ecosystem research actions. 
 

f. Marine Sanctuaries [40 CFR § 230.10(b)(4)]. No marine sanctuary designated under 
Title III of the Marine Protection, Research, and Sanctuaries Act of 1972 will be affected by 
the proposed action. 
 

g. No Significant Degradation [40 CFR § 230.10(c)]. 
 
As discussed in the Final and Supplemental IFR/EIS and in the factual determinations 

above:  
 
(1) The proposed action, including wildlife mitigation actions and ecosystem restoration 

features, would not result in significant adverse effects on human health or welfare, 
including municipal water supplies, plankton, fish, shellfish, or wildlife. 
 

(2) Significant adverse effects on life stages of aquatic life and other wildlife dependent 
on the aquatic ecosystem, on ecosystem diversity, productivity, or stability, or on 
recreational, esthetic, or economic values would not occur. 
 

(3) No significant adverse effects on aquatic ecosystem diversity, productivity and 
stability are expected due to avoidance, impact minimization, mitigation of impacts, and 
implementation of best management practices, monitoring actions, and research actions to 
assess project-related impacts throughout the project life. 
 

(4) No significant adverse effects of the discharges are expected on recreational, 
aesthetic and economic values. 

 
h. Minimization of Impacts [40 CFR § 230.10(d)]. Initial efforts focused on avoiding or 

minimizing impacts to the extent practicable during selection of disposal sites.  Avoidance 
was accomplished by focusing disposal at existing and previously used disposal sites.  Sites 
with wetland and riparian habitat were avoided to the extent practicable.  The two wetland 
sites that will be filled are of low quality, function and value. Adjustment of disposal site 
boundaries to avoid riparian and wetland habitat where possible, based on site visits and 
aerial photography, has also continued throughout the process.  Additional appropriate steps 
to minimize potential adverse impacts, in accordance with the BMP’s that resulted from the 
ESA consultaion, would be specified in the dredging contracts for new construction efforts 
and/or dredging orders for O&M dredging actions. With the inclusion of appropriate and 
practical conditions to minimize pollution or adverse effects to the aquatic ecosystem, the 
proposed discharge is specified as complying with the requirements of Section 404(b)(1) 
guidelines. 
 
V.  Conclusions 
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The factual determinations and findings in this evaluation summarize and incorporate 
information on and analysis of related issues contained in the Final and Supplemental 
IFR/EIS.   
 
On the basis of the factual determinations and findings made above, I conclude that the 
proposed disposal sites for discharge of dredged materials as outlined in the Integrated 
Feasibility Report for Channel Improvements and Environmental Impact Statement and the 
Supplemental Integrated Feasibility Report and Environmental Impact Statement comply 
with the Guidelines at 40 CFR Part 230 and with the requirements of Executive Order 
11,990 (Protection of Wetlands). 
 
I further conclude, based on the factual determinations and findings made above, in 
combination with the Final and Supplemental IFR/EIS’ analysis of other potential 
environmental impacts of the project as well as the projected contribution to National 
Economic Development, that the proposed discharge of dredged material associated with the 
project is in the overall public interest.  
 
 
 
 
 
Date: ____________________  Richard W. Hobernicht 

Colonel, EN 
Commanding 
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COASTAL ZONE MANAGEMENT ACT CONSISTENCY DETERMINATION (Revised) 
COLUMBIA RIVER NAVIGATION CHANNEL IMPROVEMENT STUDY 

OREGON AND WASHINGTON 
 
Introduction 
 
The proposed federal actions addressed in this consistency determination are described in 
the Final Integrated Feasibility Report and Environmental Impact Statement (IFR/EIS) 
dated August 1999 and Supplemental IFR/EIS. These actions include deepening the 
authorized 40- feet depth channel, with advanced maintenance to 45-feet, to an authorized 
depth of 43-feet with advanced maintenance to 48- feet; and disposal of the dredged 
material at Miller Sands and Skamokawa beach nourishment sites, disposal of dredged 
material at several upland sites, in-water estuarine (flowlane) disposal, disposal of dredged 
material in the Deep Water ocean disposal site, restoration via beneficial use of dredged 
material of tidal marsh habitat at Lois Island embayment and tidal marsh/intertidal flat 
habitat at the  Miller-Pillar location, and restoration of tidal connection and intertidal 
habitat within Tenasillahe Island based on the recommendations in the Final Integrated 
Feasibility Report for Channel Improvements and Environmental Impact Statement, dated 
August 1999 (Final IFR/EIS) and the Supplemental IFR/EIS.  The Final SEIS is expected 
to be released to the public no later than January 30, 2003.   
  
The Supplemental IFR/EIS updates information, environmental analyses, and project 
modifications resulting from consultation of the Columbia River Channel Improvement 
Project under Section 7 of the Endangered Species Act (ESA). Additional ecosystem 
restoration features also have been incorporated into the Project. These features would be 
constructed using several different means. The Lois Island Embayment and Miller-Pillar 
habitat restoration efforts would be constructed via placement of dredged material to attain 
target depths at each location. Miller-Pillar would also require construction of a pile dike 
field (five pile dikes) to hold the dredged material in place. 
 
This determination of consistency with the Coastal Zone Management Program is based on 
review of applicable Oregon Statewide Planning Goals and Guidelines, Washington 
Coastal Zone Management Program and policies and standards of the Clatsop County 
Comprehensive Plan and Pacific and Wahkiakum County (Washington) Shoreline 
Management Programs. Additional discussion of consistency with the Pacific and 
Wahkiakum County Shoreline Management Program is contained in the Technical 
Memorandum prepared under the Washington State Environmental Policy Act and is 
incorporated by this reference. 
 
Proposed Actions 
 
Dredging 
 
Dredging would be accomplished by both hopper and pipeline dredge within the coastal 
zone. Bathymetric changes will include up to 3 feet of deepening in areas of the navigation 
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channel that are currently shallower than -43 feet CRD, with an additional 5-feet of 
advance maintenance. The exact amount of riverbed lowering and the final dredging  
locations will depend on river bathymetry just prior to construction. There will be no 
changes in bathymetry in the approximately 55% of the navigation channel in this reach 
that will not require dredging. There is a potential for 0-3 feet of deepening along the side-
slopes adjacent to the dredge cuts in the 5-10 years following construction. The estimated 
total quantity of construction dredging (new work and 40-foot maintenance) in the estuary 
is 11 million cubic yards (mcy). The estimated maintenance quantities over the 20 years 
following deepening are estimated at 53 mcy. 
 
Disposal 
 
Proposed disposal within the area defined by the coastal zone boundaries of Oregon and 
Washington include:  
 
Oregon Washington 
James River (upland) Brown Island (upland) 
Tenasillahe Island (upland) Puget Island (upland) 
Welch Island (upland) Skamokawa (shoreline) 
Pillar Rock Island (upland)  
Miller Sands Spit (shoreline)  
Miller-Pillar Ecosystem Restoration Feature  
Lois Island Ecosystem Restoration Feature  
  
Rice Island in both States (upland) 
Flowlane Disposal in both States 
 
This consistency determination will focus on the proposed new disposal sites at Puget 
Island, new flowlane disposal locations at CRM 5 and CRM 29-40, and disposal on Welch 
Island and an expanded area for Miller Sands Spit. The other sites within the coastal zone 
are designated disposal sites previously used for maintenance of the 40-foot channel. These 
sites have been reviewed and determined consistent with State and local plans for dredged 
material disposal. Use of all existing and proposed new sites will conform to the estuary 
standards described herein. 
 
Disposal within the flowlane would raise the riverbed intermittently along the channel 
throughout the life of the Project. Flowlane disposal will generally be in portions of the 
river in or near the navigation channel between elevations -50 and -65 feet CRD. Two 
proposed flowlane locations (in the vicinity of CRM 5 and at various locations between 
CRM 29-40) are at elevations greater than -65 feet CRD. The sand will be spread out 
during disposal by keeping hopper dredges moving as they dump and by frequently 
moving the discharge pipe from a pipeline dredge. The disposal material will then be 
incorporated into the riverbed, forming sand waves and gradually moving downstream, 
mainly as bedload transport. Flowlane disposal in the estuarine reach is expected to be 
about 2 mcy during construction and about 24 mcy over the first 20 years of maintenance. 
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Both Welch Island and Miller Sands Spit would be used for maintenance disposal only. 
Disposal at Miller Sands Spit is estimated at 7 mcy over a 20-year period. Disposal at this 
location utilizes only a fraction of the total site area in any given year. Use of the entire 
151-acre site would likely occur over a several year timeframe. Disposal at the 42 acre 
Welch Island site is estimated at about 450,000 cy over a 5 year period. Use of this site 
would be for channel maintenance only.  
 
The Draft SEIS describes two ecosystem restoration features, including restoration of tidal 
marsh and/or shallow water habitat at Miller-Pillar and Lois Island embayment.  
Construction of the Millar-Pillar and Lois Island embayment features would use dredged 
materials from construction and maintenance that otherwise would have been taken to the 
ocean.  With the implementation of these two ecosystem restoration sites, the placement of 
dredge material in the ocean should not be necessary.  In the event dredge material from 
the channel did go to the ocean it would be discharged into a site designated under Section 
102 of the Ocean Dumping Act.  Such discharge would be in accordance with the 
management and monitoring plan as require by the Ocean Dumping Act.  At this point in 
time, we fully anticipate that the Deep Water Site would be the site designated under 
Section 102.  A complete set of project documents, including project maps have been 
provided to WDOE staff. 
 
Ecosystem Restoration Features 
 
Lois Island Embayment 
 
The area for the restoration is approximately 190 acres. It would occupy the northeastern 
portion of the embayment along Lois Island. 
 
Restoration of the Lois Island Embayment would require about 6 mcy of material from 
initial construction. The initial construction material would originate from the navigation 
channel between CRM 3-30. Material dredged from the navigation channel would be 
transported via hopper dredge and temporarily placed in the flowlane (CRM 18-20) near 
the entrance of the Tongue Point channel. No deep draft vessels currently call at Tongue 
Point because industrial facilities requiring their service have not been developed. 
Consequently, placement of dredged material in the channel entrance would not 
compromise vessel traffic. After placement of dredged material in the temporary flowlane 
location, a pipeline dredge would be used to transfer the material into the embayment to 
the target elevations. These target elevations would be predicated on surveyed elevations 
for existing tidal marsh habitat at this location.  
 
Miller-Pillar 
 
This ecosystem restoration feature is located between Miller Sands and Pillar Rock Islands 
in the Columbia River estuary (CRM 25-26). Natural processes are currently eroding 
material south of the navigation channel and redepositing the material in the navigation 
channel. This erosive action has been occurring since 1958 at an average annual rate of 
approximately 70,000 cubic yards. The erosion is affecting productive, shallow water and 
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flats habitat (0-6 feet CRD) and converting the area to less productive, deep subtidal 
habitat (a minimum depth of 25 feet). Restoration of the erosive area to tidal marsh and 
intertidal flats habitat can be accomplished by placement of dredged material at the 
location to mimic the existing elevation of the tidal marsh/intertidal flat complex at the 
upstream end of Miller Sands Island. Approximately 6 mcy of material would be required 
to develop the targeted habitats. Dredged material placed at this location would be 
comparable to in situ materials. Dredged material retention will require the construction of 
pile dikes to reduce water velocities and maintain the desired substrate elevations. Three 
pile dikes would be constructed during the construction phase of the project to create 
suitable conditions for retention of dredged material placed at this location and 
establishment of tidal marsh and intertidal flat habitat.  This ecosystem restoration feature 
will be monitored post-construction to assure that productive tidal marsh and intertidal flat 
habitat has developed.  Upon that determination, additional tidal marsh and intertidal flat 
habitat would be developed at this location, to include the construction of two additional 
pile dikes. 
 
The dredged material would be obtained from the deepened navigation channel during 
subsequent maintenance dredging operations. This restoration feature will be phased 
during O&M, with dredged material placed to the target elevation, beginning at the 
downstream border and moving upstream. This would create tidal marsh and intertidal flat 
habitat to benefit salmonids. The time frame to accomplish this restoration depends on the 
volume of maintenance dredging material that accumulates in the navigation channel. 
Pipeline dredges would supply the material from adjacent bars, as the area is too shallow 
for placement via hopper dredge. Barging of material to the location for placement is 
physically feasible, although unlikely from a cost standpoint.  
 
Tenasillahe Island 
 
Two restoration actions are anticipated for this location. The interim action would be 
directed at improving connectivity and water exchange between sloughs/backwater 
channels interior to the levees and the Columbia River. This would be accomplished 
through interim and long-term improvements to tidegates and provision of controlled inlets 
to improve water movement and accessibility for juvenile salmonids. Implementation of 
the interim action is contingent on hydraulic engineering analyses to ensure that any 
improvement will not compromise habitat integrity for Columbia white-tailed deer that 
inhabit Tenasillahe Island. 
 
For the long-term action, the levees would be breached to restore full tidal circulation to 
approximately 1,778 acres of former intertidal marsh/mudflat and forested swamp habitat. 
The long-term action is contingent on delisting of the Columbia white-tailed deer and 
determination that such actions are compatible with the purposes and goals of the refuge, 
to include restoration of intertidal marsh/mudflat and forested swamp habitat for ESA 
Critical Habitat for salmonids. 
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Consistency Review 
 
Oregon State-wide Planning Goals and Guidelines 
 
Goal 16 - Estuarine Resources. The Columbia River estuary is classified as a 
“Development Estuary.” This classification allows for uses such as navigation 
development and dredged material disposal in development management units. 
Implementation of estuary plans is the responsibility of local jurisdictions. Proposed new 
actions affecting the estuary will be reviewed by the state and local agencies having coastal 
zone jurisdiction. Actions occurring outside the coastal zone, including channel deepening 
may have an effect on resources utilizing the Columbia River estuary such as marine 
mammals and anadromous fish. The EIS prepared for this action addresses direct, indirect 
and cumulative effects on these species and concludes that no significant impact would 
result from this action. See additional discussion regarding consistency with local plans. 
 
Goal 19-Ocean Resources. This goal requires that agencies determine the impact of 
proposed projects or actions. Paragraph 1(c) of Goal 19 states that “agencies ... shall 1. 
protect and encourage the beneficial uses of ocean resources such as navigation ... provided 
that such activities do not adversely affect the resources protected in subsection 1., avoid, 
to the extent possible, adverse effects on or operational conflicts with other ocean uses and 
activities; and 2. comply with applicable requirements of the Oregon Territorial Sea Plan.” 
According to the provisions of Goal 19 and the Oregon Territorial Sea Plan, decisions to 
take such an action, such as using an ocean disposal site, are to be preceded by “inventory 
information necessary to understand potential impacts and relationship of the proposed 
activity to the continental shelf and near shore ocean resources.” In addition, there should 
be a contingency plan and emergency procedures to be followed in the event that the 
operation results in conditions that threaten to damage the environment. 
 
Guidelines for ocean disposal of dredged material are specified by the U.S. Environmental 
Protection Agency (USEPA) in 40 CFR Part 227 (Ocean Dumping Regulations). 
Specification of suitable dredged material is based on evaluation of the potential impacts. 
An evaluation of suitable ocean disposal sites, demonstrating compliance with parts 227 
and 228, is included as Appendix H and in the Section 103 Evaluation in Exhibit D of the 
IFR/EIS. The new site(s) will be selected upon completion of the EPA site designation 
process. Under the preferred option presented in the Supplemental IFR/EIS, construction 
of the Millar Pillar and Lois Mott ecosystem restoration features would use dredged 
materials from construction and maintenance that otherwise would have been taken to 
ocean disposal.  With the use and implementation of the two estuarine restoration sites, the 
ocean disposal should not be necessary.  In the event dredge material from the channel did 
go to the ocean, it would go to a site designated for ocean disposal under Section 102 of 
the Ocean Dumping Act.  At this point in time, we fully anticipate that the site designated 
under the ODA for potential use on this Project will be the Deep Water Site. Compliance 
with Goal 19 and the Oregon Territorial Sea Plan, Part II Resource Inventory and Effects 
Evaluation, will be met once the requirements and criteria contained in parts 227 and 228 
are completed. Remaining actions to be completed include a biological baseline study and 
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further analysis of potential Dungeness crab impacts. Additional discussion of effects on 
ocean resources and activities is included in the following. 
 
Other Oregon Revised Statutes Applicable to the Oregon Coastal Management 
Program 
 
ORS Chapter 274 - Submersible and Submerged Lands. This statute applies to disposal of 
dredged material below ordinary high water of the Columbia River. The environmental 
impact evaluation and public review process provided by the Supplemental IFR/EIS, and 
the evaluation under Section 404 (b)(1) Evaluation satisfy the substantive federal 
requirements of this statute. ORS 274.550(1) specifically authorizes the “removal of 
material from submersible lands of any navigable stream . . . when the material is removed 
for channel or harbor improvement.” Any conflicts with existing state leases or uses will 
be resolved prior to in-water disposal. 
 
ORS Chapter 496 - Wildlife Laws. The wildlife inventory and impact analysis contained in 
the Supplemental IFR/EIS, including analysis under the Endangered Species Act, 
addresses the requirements of this statute. All proposed actions have been or currently are 
coordinated with Oregon Department of Fish and Wildlife.  
 
In addition to the species listed under the Endangered Species Act that were the subject of 
consultation with US Fish and Wildlife Service and NOAA Fisheries, the State of Oregon 
has requested that the Corps include Lower Columbia River native coho salmon listed as 
endangered under the State's ESA. Coho spawn in small, relatively low gradient tributaries 
in the lower Columbia River. Juveniles rearing in these tributaries for two years before 
migrating to the ocean. Adult coho return to spawn as three year olds. Lower Columbia 
River Coho are predominately of hatchery origin, with only the Clackamas and Sandy 
Rivers still having wild runs. Most of the coho juveniles in the Channel Improvement 
project area are of hatchery origin and are released from mainstream and tributary 
hatcheries as smolts. Coho juveniles are considered stream type since most of their rearing 
occurs in the tributary areas. Consequently, the analysis of the impacts to federally listed 
stocks with stream type juveniles by the Channel Improvement Project consultation would 
apply for coho as well. In additional all the monitoring and restoration actions proposed for 
the federally listed stocks would be beneficial for juvenile coho as well. Adult coho return 
in the same time frame as federally listed stocks of adult Fall chinook and would use the 
same habitat. Consequently, the assessment done for adult Fall chinook would be 
applicable for coho. As a result, the Biological Assessment and Biological Opinion 
prepared for the Channel Improvement Project for the Federally listed stocks in the 
Columbia River is considered adequate for the assessment of impacts to Lower Columbia 
River coho.  
 
In that assessment the Corps and Services developed a conceptual model of the Lower 
Columbia River ecosystem relationships that are significant for salmonids.  This model 
also applies to Lower Columbia River coho. Because the habitat requirements of adult 
salmonids are limited in the lower Columbia River, the model focuses on juvenile 
salmonids.  The conceptual model incorporates the best available science for adult and 
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juvenile salmonids.  The basic habitat-forming processes-physical forces of the ocean and 
river-create the conditions that define habitats.  The habitat types, in turn, provide an 
opportunity for the primary plant production that gives rise to complicated food webs.  All 
of these pathways combine to influence the growth and survival and, ultimately, the 
production and ocean entry of juvenile salmonids moving through the lower Columbia 
River.  
 
The conceptual model also demonstrates that the Project complies with the Survival 
Guidelines in ORC 635-100-135.  Specifically, the analysis demonstrates that the Project 
should not degrade water quality, reduce stream flows, affect gravel in spawning areas, or 
adversely affect riparian habitat. 
 
Although none of the changes identified in the conceptual model from the Channel 
Improvement Project are believed to have a measurable effect on existing habitat types, the 
Corps is proposing to implement compliance measures to ensure effects will be minimized 
and will also monitor to confirm this conclusion.  In addition, proposed ecosystem 
restoration and research actions will benefit Lower Columbia River coho.  Based on the 
above, the project will not have a significant effect on native Lower Columbia River coho.  
 
ORS Chapter 506 - Commercial Fishing and Fisheries. Although this statute does not 
apply directly to the proposed action, the proposed action may affect commercial fishing in 
the estuary and ocean. The Supplemental IFR/EIS describes the potential impact to these 
fisheries and means to avoid or minimize these impacts. 
 
ORS Chapter 509 - General Protective Regulations. The Supplemental IFR/EIS describes 
minimizing or mitigating for habitat losses from the deepening Project. 
 
ORS Chapter 468A - Air Quality. The Supplemental IFR/EIS addresses potential air 
quality impacts from the deepening Project. Essentially, all air quality standards would be 
met. 
 
ORS Chapter 468B - Water Quality. The Supplemental IFR/EIS and Section 404 (b)(1) 
Evaluation prepared for this action address all water quality evaluations required by this 
statute. 
 
Clatsop County Comprehensive Plan 
Columbia River Estuary Land and Water Use Plan 
 
Section P20, Estuary Shoreland and Aquatic Regional Policies 
 
 P20.5, Dredging and Dredged Material Disposal. As described in the report 
documents and elsewhere in the consistency determination, the proposed action complies 
with applicable policies with the possible exception of proposed disposal at Welch Island 
and expanded Miller Sands site and flowlane disposal at depths below 65 feet MLLW. See 
Standards, S4.232 below. 
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 P20.6, Estuarine Construction. Proposed pile dike construction between Miller Sands 
and Pillar Rock Islands and installation of inlet structures at Tenasillahe Island apply under 
this policy. These actions are addressed under the estuary standards, S4.208 in compliance 
with this policy. 
 
 P20.8, Fish and Wildlife Habitat. The proposed action, as coordinated with the 
National Marine Fisheries Service and the U.S. Fish and Wildlife Service, complies with 
this policy regarding protection of endangered or threatened species habitat and protecting 
nesting, roosting, feeding and resting areas used by resident and migratory bird 
populations. See Standards, S4.239. No major marshes, significant wildlife habitat, coastal 
headlands or exceptional aesthetic resources would be adversely affected by the proposed 
action. 
 
 P20.12, Mitigation. The proposed flowlane disposal at depths greater than 65 feet 
MLLW has been identified as an activity that may cause a loss of aquatic resources. 
Coordination with state and federal resource agencies resulted in an agreement to conduct 
sturgeon, smelt and benthic invertebrate sampling to determine if significant numbers of 
these species occur in these areas. The results of these studies indicate minimal impact to 
smelt or benthic invertebrates from dredging or disposal.  Behavioral research by the 
USGS, funded by the Corps, will be used to manage the dredging and disposal operations 
to minimize impacts to sturgeon populations.  See further discussion under Columbia River 
Aquatic Use and Activity Standards and the Supplemental IFR/EIS, 
Chapter 6.  
 
 P20.19, Water Quality Maintenance. This policy does not address water quality 
effects from dredging and dredged material disposal activities. The proposed dredging and 
disposal actions, however, would not degrade estuarine water quality. See further 
discussion under standards Section 4.242. 
 
 P21.5, State and Federal Consistency. The proposed navigation channel deepening 
action is being reviewed for consistency with the regional policies, development standards 
and land and water use designations in the comprehensive plan. 
 
Section P30, Estuary Subarea Plans 
 
 P30.3, Estuary Channels (deep water estuary from Columbia river miles 3.0 to 22.5). 
The navigation channel and adjacent flowlane area are designated Aquatic Development, 
which allows for dredging and dredged material disposal. 
 
 P30.5, River Channels (Harrington Point to western end of Puget Island). The main 
navigation channel and adjacent flowlane disposal areas are designated Aquatic 
Development. 
 
Section P40, Columbia River Estuary Dredged Material Management Plan 
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 P40.1, Purpose and Content. Describes the Dredged Material Management Plan 
prepared by CREST in 1979 and revised in 1986. The plan serves as a guide to dredging 
Projects sponsors and regulatory agencies. The plan lists some possible disposal sites; 
however, the plan explicitly notes that it “is not intended to be an exhaustive list of all 
possible disposal sites and it in no way restricts the disposal of dredged materials to 
designated sites only.” The plan is incorporated by reference via Section P60, Appendices, 
to the County Comprehensive Plan and applicable plan policies have been fully 
incorporated into comprehensive plan policy 20.5, Clatsop County development standard 
S4.232 and other Clatsop County provisions addressed in this consistency determination. 
For the reasons discussed under these provisions, with the possible exception of the 
proposed actions described below, the proposal is consistent with the existing dredged 
material disposal plan. 
 
The plan identifies a smaller site than is identified at Miller Sands and does not identify 
Welch Island as a disposal site (although it has been used since the 1970s). As noted 
above, the plan notes that it “no way restricts the disposal of dredged materials” to these 
sites. The plan also establishes the depth for flow lane disposal between 20 and 65 feet 
below MLLW. The CREST is currently updating the Dredged Material Management Plan. 
The updated plan recognizes that the Welch Island disposal site has been used for disposal 
since the 1970's, was inadvertently not included in the original plan, and should reasonably 
continue to be used as a disposal site. The updated plan also recognizes that expanding the 
existing 98 acre Miller Sands beach nourishment site to 151 acres is warranted compared 
to other potential disposal alternatives, would not unreasonably degrade estuarine 
resources or uses and should be included in the revised plan. With the inclusion of these 
sites in the revised plan, the proposed disposal actions would be consistent with this policy. 
 
The plan also identifies flowlane disposal at depths up to a maximum of 65 feet. The 
proposed disposal would extend beyond that depth at river mile 5 and between river miles 
29 and 40. A plan exception under the procedures outlined in OAR 660-004-0020 is 
proposed for flowlane disposal at these greater depths. The request for a plan exception 
will be based on a “reasons” exception under OAR 660-004-0020(1). The exception will 
evaluate the reasons for the exception, consistent with OAR 660-004-0022(7), the lack of 
availability of exception areas to reasonably accommodate the material to disposed of 
through flow-lane disposal below 65 feet, the long-term environmental, economic, social 
and energy consequences resulting from the exception, and how the flow lane disposal will 
be rendered compatible with adjacent uses. The need for disposal at these locations is 
discussed in the IFR/EIS and demonstrates that other reasonable alternatives are not 
available. The resource analysis discussed in the Supplemental IFR/EIS includes studies 
conducted to determine potential impacts to smelt, sturgeon and benthic invertebrates. The 
studies have been completed for smelt and benthic invertebrates and have concluded that 
the flowlane disposal would not result in unacceptable or appreciable impacts to these 
species. Behavioral research by the USGS, funded by the Corps, will be used to manage 
the dredging and disposal operations to minimize impacts to sturgeon populations.  Recent 
analysis also demonstrates that the disposal material would remain in the active sand 
transport zone and would migrate downstream as bedload material. 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit F, Coastal Zone Management Act Consistency Determination (Revised) Page 10
 
 

 

Columbia River Estuary Shoreland and Aquatic Zones 
 
 Section 3.740, Aquatic Development Zone. In-water disposal sites within or adjacent 
to the navigation channel are within the Aquatic Development Zone, which permits 
dredged material disposal in conjunction with navigation at designated sites. See additional 
discussion of flowlane disposal modification under Columbia River Estuary Aquatic Use 
and Activity Standards and Columbia River Estuary Land and Water Use Plan.   
 
 Section 3.760, Aquatic Conservation Two Zone. The ecosystem restoration feature at 
Lois Island embayment lies within an Aquatic Conservation Zone and is an approved use.  
The proposed restoration feature at Miller-Pillar also occurs within this zone and is 
therefore an approved use. Restoration is a permitted activity in this zone provided all 
standards for estuary work are met. The proposed ecosystem restoration features would 
comply with all applicable standards (See standards discussion below). 
 
 Section 5.125, Consistency Review Procedure for Federal Activities and 
Development Projects. This Coastal Zone Management Act consistency determination has 
been prepared for review by the States of Oregon and Washington. 
 
 Sections 5.810-5.840, Impact Assessment. Development activities that could 
potentially alter the estuarine ecosystem (i.e., dredged material disposal, riprap, fill, in-
water structures, etc.) require an impact assessment. An EIS and SEIS that discuss the 
effects of the proposed actions on the existing resources of the Columbia River has been 
prepared. The EIS and Supplemental EIS fulfill the requirement of a separate impact 
assessment. The results of the EIS and Supplement indicate that the proposed activities do 
not represent a potential degradation or reduction of significant fish and wildlife habitat 
and essential properties of the estuarine resource. 
 
Columbia River Estuary Shoreland and Aquatic Use and Activity Standards 
 
 S4.208, Estuarine Construction. Applies to in-water structures including pile dikes; 
may be allowed only if the following criteria are met: 
 a. If a need (i.e., a substantial public benefit) is demonstrated; and 
 b. The proposed use does not unreasonably interfere with public trust rights; and 
 c. Feasible alternative upland locations do not exist; and 
 d. Potential adverse impacts, as identified in the impact assessment, are minimized. 
 
Construction of pile dikes is proposed in conjunction with the proposed ecosystem 
restoration feature at Miller-Pillar. 
 
The standards require that structural shoreline stabilization measures be coordinated with 
state and federal agencies to minimize adverse effects on aquatic and shoreline resources 
and habitats. Comments were received from agencies in the Draft and Final IFR/EIS 
review. Concerns were raised regarding the potential for increased predation of juvenile 
salmonids by piscivorous birds. Pile dikes have been used as perches by these birds, 
particularly cormorants. NOAA Fisheries recommended further studies to evaluate the 
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effects of pile dikes on salmonid predation. These studies have been completed and 
concluded that the use of bird excluders on pile dike structures all but eliminated predator 
bird perching on the pile dikes. Any new pile dike construction would include installation 
and maintenance of bird excluders. 
 
The proposed tidegate and circulation improvements at Tenasillahe Island also apply to 
this standard. These are minor construction activities that would benefit juvenile salmon 
feeding and rearing area within the estuary. This action has been coordinated with state and 
federal resource agencies. The construction would conform to all regulatory requirements 
to minimize impacts on aquatic resources. 
 
 S4.209, Deep-Water Navigation, Port and Industrial Development. The proposal is 
consistent with this standard for the reasons set forth in the discussion of S4.232, Dredging 
and Dredged Material Disposal, and in the 1999 IFR/EIS and SIFR/EIS. 
 
 S4.218, Mitigation and Restoration. The proposal is consistent with this standard for 
the reasons discussed above under Clatsop County Comprehensive Plan Policy 20.12, 
Mitigation. 
 
 S4.230, Bankline and Streambed Alteration. The proposal is consistent with this 
standard. Stream surface area will be maintained, existing deepwater channels will be used, 
undesirable hydraulic conditions will not be created, and adverse effects on estuarine 
resources, if any will be minimized as discussed under Clatsop County Comprehensive 
Plan Policy P20.12 and Clatsop County Standard S4.232. 
 
 S4.232, Dredging and Dredged Material Disposal. Dredging is conducted for 
navigational purposes as allowed by the plan. Dredging, disposal site selection and the 
material to be disposed comply to the maximum extent practicable with appropriate 
sections of S4.232. The need for channel deepening is identified in Chapter 3 of the EIS, as 
well as receiving the support of the sponsoring lower Columbia River Port Districts.  
 
Undesirable erosion, sedimentation, increased flood hazard and circulation changes are not 
expected based on the results of the hydraulic done as part of the salinity intrusion analysis 
conducted for this study. See Appendix F of the Final IFR/EIS and Draft Supplemental 
IFR/EIS, Chapters 4, 5, and 6. This analysis essentially concluded changes in flow patterns 
from a 3-foot channel deepening would be imperceptible. 
 
Based on the conclusions described in Chapters 2 and 6 of the IFR/EIS, short-term 
dredging and disposal effects are expected to be minor within the estuary reach when 
compared to existing 40-foot channel dredging and disposal. Most of the work occurs in 
areas currently disturbed on an annual basis. Dredging and disposal would occur in deeper 
areas that are lower in benthic productivity. Some destabilization of near channel side 
slopes would occur for 5-10 years following initial deepening. 
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All relevant state and federal water quality standards will be met and sediments evaluated 
in accordance with the Regional Testing Manual. All Columbia River sediments from 
navigation channel dredging are suitable for unconfined in-water disposal. 
 
Alternatives to reduce disposal in the estuary have been evaluated. Existing upland and any 
proposed new upland sites available within the estuary would be used to their capacity.  
Disposal area capacity has been determined to be adequate for initial dredging and at least 
20 years of maintenance dredging for the Project. 
 
Flowlane disposal would occur primarily in areas at depths greater than 50 feet. Chapters 
4, 5 and 6 of the IFR/EIS describe these areas and identify resources that may be present at 
these locations. Disposal is proposed for depths greater than 65 feet downstream of CRM 5 
and at various locations between CRM 29-40. 
 
Disposal within these areas is expected to slightly change bottom elevations. This material 
would reform as sand waves and gradually move downstream with the river bedload. The 
actual change in bed elevations that would occur would depend on factors such as the total 
area used for disposal, the volumes disposed and the amount of material transported away 
from the sites. About 2 mcy of this material disposed within the estuary reach would be 
from construction of a deeper channel. Maintenance dredging material (estimated 24 mcy 
over 20 years) would increase slightly over existing 40-foot channel maintenance 
quantities. Estimated quantities proposed for disposal at locations below 65 feet are 8 mcy 
of maintenance material over 20 years in the vicinity of CRM 5, and 2 mcy construction 
material and 12 mcy 20-year maintenance material between CRM 29-40. 
 
Resource agencies have expressed concern over potential impacts to juvenile sturgeon, 
smelt larvae and benthic invertebrates within areas proposed for flowlane disposal. 
Biological sampling has been conducted to determine the location and extent of these 
resources. The sampling results indicate that disposal at these locations would have 
minimal impact to smelt and benthic invertebrate populations. The sampling data indicates 
that there could be potential impacts to sturgeon from disposal within the sites. If ongoing 
baseline studies or monitoring indicate unacceptable impacts to sturgeon or sturgeon 
habitat, alternative disposal methods, disposal timing or other means to avoid or minimize 
impacts will be implemented. Overall sturgeon habitat or populations would not be 
significantly affected. See the Supplemental IFR/EIS, Chapter 6 for further discussion. 
 
Concerns over continued disposal at Rice Island and its attraction to Caspian terns for 
nesting and feeding on juvenile salmon have also been raised. Recent actions by the Corps 
to discourage nesting on Rice Island have been successful and juvenile salmon predation 
has been significantly reduced. These current actions will continue.  Long term Caspian 
tern management actions to address estuarine population levels and distribution of terns in 
the western U.S. are in progress by the U.S. Fish and Wildlife Service, Corps, NOAA 
Fisheries and other State and Federal resource agencies. 
 
The Deep Water disposal site proposed for designation is beyond the limits of the 
Territorial Sea and is not within Clatsop County jurisdiction. Since this action may affect 
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the resources of the states of Oregon, it would be applicable to Oregon Statewide Goal 19. 
Designation and use of that site is addressed in the IFR/EIS, Appendix H and the Section 
103 Evaluation (Exhibit D). The current preferred alternative would utilize the Lois Island 
embayment and Miller-Pillar ecosystem restoration features for disposal of channel 
material, plus flowlane and existing disposal sites.  This should eliminate the need for 
ocean disposal.  
 
 S4.235, Filling of Aquatic Areas and Non-Tidal Wetlands. The proposed actions 
affected by this standard is “flowlane disposal” in the vicinity of river mile 5 and between 
river miles 29 and 40 and implementation of ecosystem restoration features at Lois Island 
embayment and Miller-Pillar. Flowlane disposal at the proposed quantities and rates would 
slightly raise bottom elevations at these locations. Although this action is technically 
considered fill, it is not converting aquatic area into uplands as implied in this standard. 
Dredged material placed at flowlane locations would continue to slowly move downstream 
as bedload material. As previously stated, biological sampling has been conducted to 
identify areas where significant resources can be avoided or impacts minimized. 
 
The two restoration areas are subtidal aquatic areas considered to have low biological 
productivity. Creating tidal marsh and intertidal flats habitat would increase biological 
productivity and would particularly enhance feeding and resting area for juvenile salmon. 
The proposed restoration features could potentially disrupt commercial salmon harvest at 
these locations. As discussed in the SEIS, about 19% of available area for gillnet fishing in 
the Tongue Point select area fishery would be displaced by the Lois Island embayment fill. 
A drift net fishery encompasses the Miller-Pillar ecosystem feature.  The phased 
implementation of this feature will delay the level of impact to commercial fishing 
interests.  We project at full development of this feature that 14% of the Miller Sands Drift 
would be impacted to the extent that drift fishing would be precluded.   
 
 S4.237, Riparian Vegetation Protection. The proposed dredging or disposal work 
would disturb no riparian vegetation. 
 
 S4.239, Fish and Wildlife Habitat. The proposed action is being coordinated with 
state and federal resource agencies. Comments and recommendations from those agencies 
have been and will continue to be considered in the development of the plan. Measures to 
avoid or minimize impacts to aquatic resources, such as timing, in-water disposal site 
depths and dredging methods would be incorporated into the proposed action. As noted in 
our response to S4.232 and S4.235, biological sampling has been conducted to determine 
presence of significant resources in this area. The data will be used to identify the preferred 
mitigation measures of avoiding or minimizing impacts to significant resources. 
 
 S4.241, Significant Areas. No significant areas as defined by this standard would be 
affected by the proposed action. 
 
 S4.242, Water Quality Maintenance. The potential adverse water quality effects have 
been addressed in the FEIS and SEIS prepared for this action. Dredging and disposal of 
Columbia River navigation channel sediments would not contribute to unacceptable levels 
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of turbidity, dissolved oxygen, biochemical oxygen demand or contaminants. Salinity 
intrusion from deepening has been analyzed and determined to have no significant change. 
The proposed action has no effect on water temperature.  Sediment distribution has been 
analyzed and would not significantly change from present conditions. 
 
Washington Coastal Zone Management Program 
 
Shoreline Management Act, chapter 90.58 RCW 
 
The Shoreline Management Act (“SMA”), chapter RCW 90.58 RCW is the core authority 
of Washington’s Coastal Zone Management Program.  
 
State Policy 
 
RCW 90.58.020 enunciates the following state policy: 
 

• To provide for the management of the shorelines of the state by planning for and 
fostering all reasonable and appropriate uses.. 

 
• To insure the development of shorelines in manner that promotes and enhances the 

public interest while allowing only limited reduction of rights of the public in the 
navigable waters. 

 
• To protect against adverse effects to the public health, the land and its vegetation 

and wildlife, and the waters of the state and their aquatic life, while protecting 
generally public rights of navigation and corollary rights. 

 
The Project is consistent with this broad statement of policy.  As discussed in detail under 
the discussion of Shorelines of Statewide Significance, the Project improves the federal 
navigation channel enhancing the navigability of this water body and restores a number of 
areas.  The navigation and restoration components promote the public interest in having an 
efficient means of transporting goods in the navigation channel and to have areas along the 
Columbia River restored.  The Project employs many measures, to protect against or 
mitigate adverse effects. 
 
Shorelines of Statewide Significance. 
 
The SMA establishes use preferences for shorelines of state-wide significance.  The 
Project is consistent with the criteria for activities within shorelines of statewide 
significance as follows: 
 
1. Recognize and protect the statewide interest over local interest.  
 
The Project furthers the interests of Oregon and Washington and recognizes the statewide, 
regional, and national interests in interstate commerce over local interests.  The primary 
purposes of the Project are to improve the deep-draft transport of goods on the authorized 
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40-foot deep Columbia River navigation channel, and to provide ecosystem restoration for 
fish and wildlife habitats.  The Project will enhance the efficiency of navigation on the 
Columbia River and improve navigational access for goods throughout Oregon, 
Washington and the region Navigation is one of the principal public uses recognized and 
protected under the public trust doctrine and the Washington Shoreline Management Act.  
(Johnson, The Public Trust Doctrine and Coastal Zone Management in Washington State, 
Washington Law Review July 1992).  The Columbia River is an international gateway for 
waterborne cargo for the Pacific northwest region and the United States.  More than 35 
million tons of cargo are shipped annually on approximately 2,000 ocean-going vessels via 
the ports of Kalama, Longview and Vancouver in Washington, and Portland and St. Helens 
in Oregon.  In 2000, cargo valued at $14 billion was shipped via lower Columbia River 
ports.  The Columbia River corridor serves as a funnel for cargo moving from more than 
40 states, which is then shipped from Columbia River ports. 
 
Since the last improvement to the Columbia River navigation channel, authorized in 1962, 
the volume of cargo carried by deep-draft vessels to and from Columbia River ports has 
tripled.  During the same period, the average tonnage per vessel has also tripled, while the 
number of deep-draft vessels calling at Columbia River ports declined slightly.  Over the 
past 20 years, an increasing share of the Columbia River cargo tonnage has been carried on 
vessels that are Panamax class (the largest size vessels that can transit the Panama Canal) 
or larger.  These larger vessels have design drafts that, after allowing for underkeel 
clearance requirements, exceed the depth allowed by the 40-foor channel; consequently, 
these ships must often come into the Columbia River ports “light loaded” (i.e., only 
partially loaded).  Currently, more than 70 percent of the vessels deployed in the 
transpacific container trade are constrained by the 40-foot channel depth.  This amount 
would be reduced to 39 percent with a 43-foot channel.  By deepening the navigation 
channel, the Project will continue to support these water-dependent uses that are vital to 
the economies of Oregon and Washington. 
 
Ecosystem restoration also recognizes the statewide interest.  Proposed restoration focuses 
on habitat types that have been determined to be important to species listed under the 
Endangered Species Act, including Columbian white-tailed deer, bald eagles, and 
salmonids.  This habitat will also benefit a variety of non-listed species. 
 
2. Preserve the natural character of the shoreline and minimize man-made intrusions on 
shorelines.   
The Project includes restoration features to help restore the natural function of shoreline 
ecosystems and minimize intrusions on shoreline areas.  The Project’s restoration 
components responds to a well-demonstrated need for ecosystem restoration and 
incorporates many restoration actions.   
 
The Project uses dredging and disposal methods similar to those used for maintenance 
dredging that are designed to minimize man-made intrusions on shorelines.  Dredging and 
flowlane disposal will occur at depths to minimize impacts.  Dredging will use hopper and 
pipeline dredges to minimize turbidity.  Flowlane disposal uses a “down pipe” with a 
diffuser plate at its end.  The down pipe extends 20 feet below the water surface to avoid 
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impacts to migrating juvenile salmonids.  The diffuser and movement of the pipe help 
prevent mounds from forming on the river bottom.  Upland disposal will use temporary 
pipelines extending from dredges.  These temporary pipelines will be removed after 
dredged material disposal occurs for each event.  The Project uses shoreline sites for 
upland disposal that have been previously used for this purpose.  The new sites in 
Washington State are located at least 300 feet from the Columbia River to minimize 
intrusion on the shoreline. 
 
3. Plan for long term over short term benefit.   
 
The Project plans for the long-term benefits of enhanced navigational access.  Over the 
past 20 years, an increasing share of the Columbia River cargo tonnage has been carried by 
Panamax class vessels or larger. These larger vessels have design drafts that, after allowing 
for underkeel clearance requirements, exceed the depth allowed by the 40-foot channel; 
consequently, these ships must often come into the Columbia River ports “light loaded” 
(i.e., only partially loaded).  Currently, more than 70 percent of the vessels deployed in the 
transpacific container trade are constrained by the 40-foot channel depth.  This amount 
would be reduced to 39 percent with a 43-foot channel.  By deepening to 43 feet, the 
Project will be able to improve navigation infrastructure and maximize the efficiency of 
the vessels and waterborne cargo shipments for years to come.   
 
The Project’s restoration features also are intended to provide a long term benefit to the 
Columbia River.  These features include tidal marsh and intertidal flats habitat important to 
salmonids including ESA stocks. Columbian White tailed deer will benefit from re-
introduction on Howard and Cotton wood Islands.  Waterfowl raptors and many other 
species will benefit from these restoration features.  
 
4. Protect the resource and ecology of the shoreline.   
 
Modeling of the Project has shown that it should have only minor, if any effects, on 
physical parameters such as salinity, stream flows, erosion and accretions.  Habitat forming 
processes and food chain effects have also been determined to be minimal.  The Project 
uses dredging and disposal methods designed to protect the resources and ecology of the 
shorelines.   
 
The Project will not reduce the available sand supply and the expected hydraulic changes 
are too small to measurably alter sand transport or erosion/accretion in the river of estuary.  
There will be no measurable change in hydraulic conditions or sedimentation processes at 
the Mouth of the Columbia River.  There will continue to the transport of sand both 
landward and seaward at the mouth, with a small net discharge of sand from the estuary to 
the Mouth of the Columbia River.  Large freshet will continue to have the potential to 
discharge larger volumes of sand from the estuary to the MCR, however flow regulation 
has made such freshets less likely to occur.  The proposed deepening is not expected to 
impact the littoral sand budgets north or south of the MCR. 
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Dredging will be done at depths of more than 40 feet, while salmonids generally migrate at 
depths of less than 20 feet.  The primary hopper and pipeline dredges generally do not 
produce large amounts of turbidity during dredging because of the suction action of the 
dredge pump and the fact that the drag arm or cutter head is buried in the sediment.  
Turbidity produced by clamshell dredges is minimal 
 
Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  The benthic 
invertebrates that provide a major food source for some fish are found at depths of less 
than 20 feet.  Therefore, restricting the disposal of dredged materials to depths greater than 
20 feet will minimize potential impacts from this activity.  To avoid mounding during 
hopper-dredge disposal, material will be released while the dredge is in motion to disperse 
material over the flowlane disposal area.  During disposal or placement of dredged material 
by pipeline dredge, the diffuser and movement of the pipe help prevent mounds from 
forming on the river bottom. 
 
Upland disposal along the Columbia River channel has been reviewed by the National 
Marine Fisheries Service and Fish and Wildlife Service to avoid adverse impacts on listed 
fish species or proposed critical habitat.  Upland disposal activities will employ measures 
to minimize potential impacts.   
 
Sand will be placed at upland disposal sites with a temporary pipeline.  The pipeline will 
be removed after the sand is in place, in order to minimize any interference with 
recreational boating and commercial fishing.  Upland disposal sites are designed to contain 
the dredged material and hold the return water while allowing sand and suspended 
sediment to settle.  Water is allowed to settle and clear through the retention pond drainage 
system before it runs back into the river.  Weirs are used to regulate the return of water to 
the river.  Water returned to the river through weirs is subject to applicable state water 
quality standards, after dilution, at an appropriate point of compliance.   
 
Upland sites that have been used for past dredged material disposal are being used again.  
New upland disposal sites have been located 300 feet beyond ordinary high water.  All 
proposed sites have been located to avoid wetlands to the extent practicable.  Impacted 
wetlands will be mitigated as prescribed in the Mitigation Plan in the 1999 FIR/EIS, 
Appendix G.     
 
5. Increase public access to publicly owned areas of the shorelines. 
 
The beach nourishment at Skamokawa Beach helps to maintain a popular public park.  A 
number of the sites are being acquired for restoration or mitigation and are currently 
planned to focus on their potential to enhance natural resources and help to recover fish 
and wildlife species, rather than significantly increase public access.  Public access often 
can adversely affect natural resources in a manner that would be inconsistent with the basin 
wide priority for natural resource restoration.   
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6. Increase recreational opportunities for the public on the shorelines. 
 
The Project will enhance recreational opportunity on the shorelines by restoring the erosive 
beach at Skamokawa beach.  The ecosystem restoration features within the coastal zone of 
the Project will enhance passive recreational opportunities for studying and viewing 
wildlife on the shorelines. These Project features are located in Washington and Oregon 
and include tide gates retrofitted for salmonid passage at selected locations along the lower 
Columbia River; the Lois Island Embayment Habitat Restoration (Oregon); the Purple 
Loosetrife Control Program (Oregon and Washington), Miller/Pillar Habitat Restoration 
(Oregon); and the Tenasillahe Island Tidegate/Inlet Improvements and Dike Breach (long 
term). 
 
General Use Preferences 
 
RCW 90.58.020 also states that alterations of the natural condition of the shorelines of the 
state, in those limited instances when authorized, shall be given priority for single family 
residences and their appurtenant structures, port, shoreline recreations uses, and other 
improvement facilitating public access to shorelines of the state, industrial and commercial 
developments which are particularly dependent on their location on or use of the shorelines 
of the state. 
 
The Project is consistent with this general use preference.  The Project’s navigation and 
restoration components are generally occurring in areas that have been previously altered.  
The dredging activity is occurring in the location of the existing channel.  In-water disposal 
is likewise occurring adjacent to the channel in areas generally used for this purpose 
previously.  Upland disposal is occurring primarily in sites that have been previously used 
for this purpose.  The one new disposal site within the areas covered by the Coastal Zone 
Management Program is located more than 300 feet from the river, beyond the jurisdiction 
of the Shoreline Management Act. 
 
Ocean Resources Management Act, chapter 43.143, WAC 173-16-064.   
 
Under the preferred option presented in the Supplemental IFR/EIS, construction of the 
Millar Pillar and Lois Mott ecosystem restoration features would use dredged materials 
from construction and maintenance that otherwise would have been taken to ocean 
disposal.  With the use and implementation of the two estuarine restoration sites, the ocean 
disposal should not be necessary.  In the event dredge material from the channel did go to 
the ocean, it would go to a site designated for ocean disposal under Section 102 of the 
Ocean Dumping Act.  At this point in time, we fully anticipate that the site designated 
under the ODA for potential use on this Project will be the Deep Water Site. 
 
The Ocean Resources Management Act (ORMA), chapter 43.143 RCW establishes 
guidelines for the exercise of state and local management authority over Washington’s 
coastal waters, seabed, and shorelines.  RCW 43.143.020 defines “coastal waters” as “the 
waters of the Pacific Ocean seaward from Cape Flattery south to Cape Disappointment, 
from mean high tide seaward two hundred miles.”  (emphasis added).  WAC 173-16-
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064(2), which implements the Ocean Resources Management Act, specifies that “[t]he 
guidelines apply to Washington’s coastal waters from Cape Disappointment at the mouth 
of the Columbia River north one hundred sixty miles to Cape Flattery . . . including the 
offshore ocean area, the near shore area under state ownership, shorelines of the state, and 
their adjacent uplands.”  This section further states that “[t]he guidelines address uses 
occurring in Washington’s coastal waters, but not impacts generated from activities 
offshore of Oregon, Alaska, California, or British Columbia or impacts from Washington’s 
offshore on the Strait of Juan de Fuca or other inland marine waters.” (emphasis added).   
 
The Deep Water Disposal Site, which is the only ocean disposal site being considered for 
potential use under this Project, is located south of Cape Disappointment and in an area 
offshore of Oregon.  Therefore, in accordance with the express language of the Ocean 
Resources Management Act and implementing administrative code, the ORMA does not 
apply to the Project. 
 
Washington State Water Quality Requirements 
 
The Corps has submitted an application for water quality certification. 
 
Washington Air Quality Requirements 
 
The Project does not require an Air Quality Permit. 
 
Pacific County Shoreline Master Program 
 
The Federal Coastal Zone Management Act requires Federal activities that may affect 
coastal resources or uses be evaluated for consistency with the applicable provisions of 
state Coastal Management Programs, including relevant local Shoreline Master Programs.  
As discussed below, the Pacific County Shoreline Master Program does not include 
policies that are applicable to this Project.   
 
The Pacific County Shoreline Master Program includes a number of provisions that 
implement the Washington Ocean Resources Management Act.  As discussed above, the 
Ocean Resources Management Act does not apply to the Project because the Deepwater 
Ocean Disposal Site is off the coast of Oregon and outside of the area explicitly regulated 
by the Act.  The Pacific County SMP provisions regarding ocean resources are reviewed 
below.  
 
Section 2. Definitions.  The Pacific County SMP defines “coastal waters” as “waters of the 
Pacific Ocean seaward from Cape Flattery south to Cape Disappointment, from mean high 
tide seaward two hundred miles.  For Pacific County, coastal waters include from mean 
high tide seaward three miles.”  This definition is similar to the definition in the ORMA, 
except that it limits Pacific County’s definition of coastal waters to within three miles.  The 
Pacific County SMP defines “ocean uses” as “activities or development involving 
renewable and/or nonrenewable resources that occur on Washington’s coastal waters.”   
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As discussed under the section on the ORMA, the proposed ocean disposal site is located 
below Cape Disappointment and is, therefore, not within the “coastal waters” covered by 
Pacific County’s SMP.   
 
Section 23. COLUMBIA RIVER SEGMENT 
 
Section 23 of the Pacific County SMP applies to the area defined by the Columbia River 
Segment of the Pacific County’s Shoreline Master Program.  Appendix 5 of the SMP 
defines a part of the Columbia River Segment as including a specific area around Cape 
Disappointment.  Subsection D of Section 23 identifies use and activity regulations for the 
Columbia River Segment.  Subsection D provides tables identifying permitted uses and 
activities in seven management designations created by Subsection 25.B.1. through 
Subsection 25.B.8 of this Master Program.  None of Subsections 25.B.1-8, cover the 
ocean.  Subsection 25.B.9 designates an “Ocean Environment” and defines it as “waters of 
the Pacific Ocean from Cape Disappointment north to the border between Pacific County 
and Grays Harbor County; and from mean high tide, seaward three miles.  
 
Section 23.D. provides use standards for activities in the environments of the Columbia 
River Segment defined in Subsections 25.B.1-8.  As noted above, the Project has no 
activities in any of these environments.  Therefore, the use standards in Subsection D do 
not apply to this Project. 
 
Paragraph 23 of Section 23.D provides the use standards for dredge disposal in the 
Columbia River Segment.  As discussed above, these standards only apply to specific 
environments that do not include the ocean.  In addition, the Ocean Environment as 
defined by the SMP does not include the Ocean Disposal Site.  Therefore, the standards in 
Section 23 do not apply. 
 
 S25.05.21, Dredged Material Disposal (DMD) Policies. No estuary sites are proposed 
within the jurisdiction of Pacific County.  Therefore, this section does not apply to the 
Project. 
 
 S25.08.01, Permitted Development, Uses and Activities. The proposed action does 
not include disposing at any site within the jurisdiction of Pacific County.  Therefore, this 
section does not apply to the Project. 
 
Section 27 OCEAN RESOURCES, Subsection E. Ocean Environment 
 
Section 27 of the Pacific County SMP applies specifically to the “Ocean Environment.”  
As discussed above, Section 25 defines the Ocean Environment as being the area north of 
Cape Disappointment out to 3 miles.  Therefore, Section 27 does not apply to the 
Deepwater Disposal site.  
 
Wahkiakum County, Washington, Shoreline Management Master Program 
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 Policies - Dredging. This policy refers to deepening of a navigation channel or use of 
bottom material for a landfill. 
 
 Standards - Dredge and Fill. Permitted Use Standards for Conservancy, Rural and 
Urban Environments. 
 
Dredging: (1) Dredging in aquatic areas shall be permitted only for navigation or 
navigational access, and (2) dredging shall be the minimum necessary to accomplish the 
proposed use. The proposed action conforms to these applicable standards. 
 
Fill: Fill in aquatic areas shall be permitted only in conjunction with a permitted or 
conditionally permitted water-dependent use for which there is a demonstrated public need 
and for which no feasible upland sites exist. The proposed action is water-dependent. 
There is, based on the economic analysis prepared for this action, a demonstrated public 
need for deepening and subsequent maintenance of the navigation channel. Upland sites 
including Puget Island, Browns Island and a small portion of Rice Island have been 
identified as available upland sites within the Wahkiakum County estuarine reach. 
 
Dredged Material Disposal (the Deposition of Dredged Material in Aquatic Areas or 
Shorelands): The Corps complies with the Permitted Use Standards for Conservancy, 
Rural and Urban Environments (1-9, as applicable) to the maximum extent practicable.  
All estuarine disposal sites (flowlane and Skamokawa Beach) are in accord with the 
currently approved Dredged Material Disposal Plan. Browns Island is an existing upland 
disposal site within the county shorelands.  Disposal at this location would conform to all 
shoreland use requirements. The Puget Island site is outside the 200-foot shorelands zone. 
Use of this site including placement of pipeline within the shorelands zone would conform 
to state and county requirements.  Best Management Practices will be applied as follows 
for each type of disposal practice: 
 
 General Provisions for all Disposal – The contractor, where possible, will use or 
propose for use materials that may be considered environmentally friendly in that waste 
from such materials is not regulated as a hazardous waste or is not considered harmful to 
the environment.  If hazardous wastes are generated, disposal of this material shall be done 
in accordance with 40 CFR parts 260-272 and 49 CFR parts 100-177.  If material is 
released, it shall be immediately removed and the area restored to a condition 
approximating the adjacent undisturbed area.  Contaminated ground shall be excavated and 
removed and the area restored as directed.  Any in-water discharge shall be immediately 
reported to the nearest U.S. Coast Guard Unit for appropriate response. 
 
 Flowlane Disposal – The discharge pipe of the pipeline dredge will be maintained at 
or below 20 feet of water depth during disposal.  This measure reduces the impact of 
disposal and increased suspended sediment and turbidity on migrating juvenile salmonids, 
since they are believed to migrate principally in the upper 20 feet of the water column.  
Disposal of material will be conducted in a manner that prevents mounding of the material.   
The material will be spread, reducing the depth of the material on the bottom, which will 
reduce the impacts to fish and invertebrate populations.   These actions will continue over 
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the life of the contract or action and be maintained until new information becomes 
available that would warrant a change.   
  
 Upland Disposal - Upland disposal sites will be bermed, and settling ponds will 
incorporated, to maximize the settling of fines in the runoff water.  This action reduces the 
potential for increasing suspended sediments and turbidity in the runoff water.  A 300-foot 
habitat buffer will be maintained preserving important habitat functions. These activities 
will be continuous during disposal operations or over the life of the contract and be 
maintained until new information becomes available that would warrant a change. 
 
 Shoreline Disposal – There are no timing restrictions associated with shoreline 
disposal as consulted with NOAA Fisheries and US Fish and Wildlife Service.  Ungraded 
slopes can provide conditions on the beach that will create small pools or flat slopes that 
can strand juveniles washed up by wave action.  The disposal site will be graded to a slope 
of 10 to 15 percent, with no swales, to reduce the possibility of stranding of juvenile 
salmonids.  These activities will be continuous during dredging and disposal operations 
and be maintained until new information becomes available that would warrant a change.  
 
 Suspended Particulate/Turbidity Determination - Short-term minor increase in 
turbidity would occur in the immediate vicinity of in-water disposal sites and in water 
work areas. This condition would temporarily inhibit light penetration through the water 
column and thereby affect aquatic organisms. Since the dredged material is primarily sand, 
the expected short-term increase in turbidity levels would not violate state water quality 
standards. Best management practices would be utilized for the dredge and fill actions 
associated within the permitted areas. 
 
Impact Assessment 
 
In addition to the impact assessments provided herein, the Final and Supplemental IFR/EIS 
along with the Ocean Disposal Site Evaluation Study (Appendix H) have been prepared in 
compliance with impact assessment procedures. The Washington Port Sponsors are 
participating with the Corps of Engineers in preparing a Supplemental Integrated 
Feasibility Report/Environmental Impact Statement.  The Corps and Ports issued a draft 
Supplemental IFR/EIS on July 12, 2002.  A final Supplemental IFR/EIS is scheduled for 
release in December 2002.  These documents are prepared to comply with the National 
Environmental Policy Act (NEPA) and the State Environmental Policy Act (SEPA). 
 
Statement of Consistency 
 
Based on the above evaluation, we have determined that the actions proposed in the 
Columbia River Navigation Channel Improvement Study and Supplement 1 are, with the 
approval of the updated CREST Dredged Material Management Plan including Welch 
Island and expanded Miller Sands site, and, with the Clatsop County approval of flowlane 
disposal below 65 feet at two locations under the plan exceptions process, consistent with 
the enforceable policies of the approved coastal zone management programs of Oregon and 
Washington, including the enforceable policies as specified in the local planning 
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documents for Clatsop County, Oregon, and Pacific and Wahkiakum Counties, 
Washington that are incorporated in the approved programs. Restoration of shallow water 
habitat at Lois Island embayment would require Type II review procedure if it is 
determined that the affected area lies within an Aquatic Development zone. If it is within 
an Aquatic Conservation Two zone, it is a permitted activity without further review. 
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Essential Fish Habitat Assessment For Columbia River Channel Improvement Project And 
Ocean Disposal Site Designation Action 

 
 

Action Agency 
 
US Army Corps of Engineers, Portland District. 
 
Location 
 
Channel Improvement Project- Columbia River from RM 3 to 106.5 and Willamette River from 
RM 0 to 11.  Ocean Disposal Site- Pacific Ocean off the Mouth of the Columbia River.    
 
Project Name 
 
Columbia River Channel Improvement Project and Ocean Dredged Material Disposal Site 
Designation Document.   
 
Project Description 
 
The integrated feasibility report and Environmental Impact Statement (IFR/EIS) documents the 
results of a feasibility study for proposed improvements to the authorized Columbia and lower 
Willamette River navigation channel in Oregon and Washington. The channel is currently 
authorized at a 40-foot depth and generally a 600-foot width. The project area for improvements 
covers 11.6 miles of the Willamette River below Portland, Oregon and 103.5 miles of the 
Columbia River, from river mile 3 to 106.5, below Vancouver, Washington. The Willamette 
portion has been deferred until the completion of the remediation investigation and remediation 
decisions related to contaminated sediments in the Portland Harbor.  The impact area for project 
extends upriver to Bonneville Dam on the Columbia and to Willamette Falls on the Willamette. 
 
The study was authorized by a resolution of the U.S. House of Representatives, Committee on 
Public Works and Transport, adopted August 3, 1989. The feasibility study was initiated in 1994 
and is co-sponsored by the U.S. Army Corps of Engineers and six lower Columbia River ports: 
St. Helens, and Portland in Oregon and Longview, Kalama, Woodland and Vancouver in 
Washington. The Port of Portland serves as the overall coordinator for the sponsoring ports. The 
U.S. Environmental Protection Agency (EPA), Region 10 in Seattle, Washington, is a 
cooperating agency for this report. NOAA Fisheries staff participated throughout the study and 
in the EIS, SEIS and the Endangered Species Act (ESA) consultation. The selection of the Deep 
Water ocean disposal site was done by a multi- agency/ stakeholder taskforce. The process is 
described in Appendix H Vol. 1&2 of the 1999 Final IFR/EIS. 
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The purpose of the deepening project is to improve the deep-draft transport of goods on the 
authorized navigational channel and to provide ecosystem restoration for fish and wildlife 
habitats. The need for navigation improvements has been driven by the steady growth in 
waterborne commerce and the use of larger, more efficient vessels to transport bulk 
commodities. With the increase of deep-draft vessels, limitations posed by the existing channel 
dimensions now occur with greater frequency. By improving navigation, the opportunity to 
realize greater benefits would result from reducing transportation costs by allowing deep-draft 
vessels to carry more tonnage, and by reducing vessel delays. 
 
Channel improvement alternatives were limited to a maximum of 3 feet of deepening by the 
study’s authorizing legislation. The study authorization also directed that the Dredged Material 
Management Plan (Portland District, Corps of Engineers, 1998) would serve as the no action 
alternative for the study. This plan evaluated the most efficient way to maintain the currently 
authorized 40-foot navigation channel in the future.   
 
The report also includes documentation in support of EPA designation of a new Deep Water 
ocean disposal site. Though the site will be used primarily for maintenance material from the 
Mouth of the Columbia River project, it may also be used for maintenance material in later years 
for the Channel Improvement Project. The new site is needed because existing ocean disposal 
sites were not as dispersive as originally thought and consequently have reached their capacities. 
The Deep Water Site has been sized to accommodate both projects for a 50 year time period. The 
current preferred plan for the Channel Improvement Project which is addressed in the Final SEIS 
now includes ecosystem restoration features at Lois/Mott Islands and the area between Millar 
Sands and Pillar Rock Islands. If these two features are constructed then ocean disposal should 
not be necessary for the project. 
 
Essential Fish Habitat Designations  
 
Pursuant to the Magnuson-Stevens Fishery Conservation and Management Act and the 1996 
Sustainable Fisheries Act an Essential Fish Habitat (EFH) consultation is necessary for the 
channel improvement project as well as the designation of the new site. Essential fish habitat is 
defined by the Act in Section 3 (104-297) as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity.” The Columbia River estuary and the Pacific 
Ocean off the mouth of the Columbia River are designated as EFH for various groundfish, 
coastal pelagic and salmon species. EFH for groundfish, and coastal pelagic species and their life 
history stages that would be affected by the two actions are listed in Table 1 below.  An X in the 
table below indicates the presence of designated EFH in the Columbia River estuary or the 
Pacific Ocean off the mouth of the Columbia River. 
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Table 1  Designated EFH in the Columbia River estuary or the Pacific Ocean off the mouth of 
the Columbia River 

 
Groundfish Species Egg Larvae Young Juvenile Juvenile Adult Spawning 

Spiny Dogfish   X X X  
Ratfish    X X  
Lingcod  X  X X X 
Cabezon  X     
Kelp Greenling  X     
Pacific Cod  X X X X X 
Pacific Whiting (Hake)   X X X  
Sablefish  X X X X X 
Jack Mackerel     X  
Darkblotched Rockfish    X X  
Greenstriped Rockfish    X X  
Thornyheads  X     
Pacific Ocean Perch    X X  
Widow Rockfish   X X   
Misc. Rockfish    X X  
Arrowtooth Flounder    X X  
Butter Sole X X     
Curlfin Sole X      
Dover Sole X   X X  
English Sole X X X X X X 
Flathead Sole  X  X X X 
Pacific Sanddab    X X  
Petrale Sole   X X X  
Rex Sole X X  X X  
Sand Sole X X     
Starry Flounder X X X   X 
Coastal Pelagic Species Egg Larvae Young Juvenile Juvenile Adult Spawning 
Northern Anchovy X X  X X  
Pacific Sardine X X  X X  
Pacific Mackerel X X  X X  
Jack Mackerel      X  
Market Squid ? ? ?  X ? 
 
 
A detailed discussion of EFH for groundfish is provided in the Final Environmental 
Assessment/Regulatory Impact Review for Amendment 11 to The Pacific Coast Groundfish 
Fishery Management Plan [Pacific Fisheries Management Council (PFMC) 1998] and the NMFS 
(June 15, 1998) Essential Fish Habitat for West Coast Groundfish Appendix. A detailed 
discussion of EFH for Coastal Pelagic species is provided in Amendment 8 to the Coastal 
Pelagic Species Fishery Management Plan (PFMC 1998).  
 
Assessments of the impacts to these species’ EFH from the channel improvement project and the 
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designation of the new ocean disposal site is discussed below.  EFH consultation for salmonid 
species for the channel improvement project, including the Deep Water site, was completed 
simultaneously with the 2002 ESA consultation with NOAA Fisheries.  See NOAA Fisheries 
2002 BO at Ch. 13.  EFH consultation for a shallow-water ocean disposal site (Site E) is being 
conducted as part of the EFH review for the Mouth of the Columbia navigation project. 
 
Potential Effects of Dredging and Dredged Material Disposal on EFH 
 
The Channel Improvement Project would affect EFH for groundfish and coastal pelagic species 
by altering channel and bottom habitat by dredging and disposal. Dredging and disposal would 
affect EFH in the following ways: changing bottom topography, removal or covering of benthic 
populations, creating a temporary increase in turbidity and reducing migratory habitat by 
disturbance. Alteration of bottom habitat is likely to effect habitat for populations of managed 
species by reducing food sources through the reduction in benthic invertebrate populations. 
Reduced food sources and increased turbidities may reduce feeding success and consequently the 
overall value of the habitat to the managed species.  
 
In general dredging and disposal impacts to managed species are expected to be minimal. The 
navigation channel bottom is not considered highly productive habitat because it is disturbed on 
a regular basis from dredging and ship traffic. The deeper channel is below the photic zone, 
which is considered the more productive zone in the river because of increased light penetration. 
In addition, the amount of habitat impacted in the channel areas is small compared to the total 
amount available for the managed species. Loss of migratory habitat will occur primarily as a 
result of disturbance created by dredging operations. This impact is not expected to be large 
since the dredge is only operating in a small portion of the total width of the river. In addition, 
hopper dredges only operate intermittently since once they are full they have to go to the 
disposal area to empty the hopper. During this time period disturbance would not be occurring 
from the dredge operations and any impact to fish migration that may be occurring would be 
minimal. 
 
Several ecosystem restoration projects are proposed with the project.  Two of them, Miller/Pillar 
and Lois/Mott Islands embayment involve filling of estuarine subtidal areas to bring them up to a 
depth suitable for the creation of marsh habitat as well as a small amount of sand flat habitat. 
These projects are being designed to provide juvenile salmon rearing habitat, but many also 
provide habitat for juvenile sole and flounders when salinity levels are adequate. It is likely that 
these areas may currently provide some habitat for flounders, particularly starry flounder who 
can tolerate a wider range of salinities then most flounders. It is unlikely, however, that these 
areas provide a great deal of habitat, or any unique habitat that is not currently available in large 
quantity in the estuary and river.  The developed of the marsh/sandflat areas will likely replace 
any habitat that is lost and may in fact improve it by increasing the food supply available from 
the more productive marshes.  
 
Use of the Deep Water ocean disposal site will involve covering of existing benthic populations 
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and the loss of them as a food supply to the managed species. In addition, the bottom topography 
and sediment type may be changed such that recovery after disposal events may be to a different 
benthic community than what was there prior to disposal. This in turn may change the value of 
the habitat to the managed species. This is dependent upon where the disposal site is located and 
whether the type of material disposed of is similar to the natural sediment at the site.  
 
The new ocean disposal site has been selected and sized so that it will not be necessary to find a 
new site and create further impacts to the EFH and the ocean environment.  The site has  also 
been sized so that it can be managed to minimize impacts.  Consequently, designating this site 
will reduce further cumulative impacts to the area offshore of the mouth of the Columbia River.  
Mitigation for the deep water ocean disposal site was done by avoiding unique areas of greater 
biological productivity and thereby minimizing impacts to the bottom habitat. A buffer zone was 
also established to prevent disposal of material from occurring outside the site. Selection of the 
site was done through an extensive coordination process with both federal and state agencies and 
private interest groups.  In addition, both pre and post studies will be done to further characterize 
the site and help in the management of the site.  
 
Mitigation for dredging and disposal impacts are provided by the following measures that were 
incorporated into the project design to reduce impacts: 
 
Dredging 
 
1. Dredging will be done only in channel areas that are dredged on a regular basis and generally 

have a lower biological productivity than undisturbed areas. 
 
2. Dredging in shallow areas will be done during recommended in-water work periods to 

minimize impacts to managed species habitat.  
 
3. Dredging will be done principally with hydraulic dredges to reduce turbidity levels in the 

water column. 
 
Disposal 
 
1. Sediments have been tested and determined to be non-contaminated and suitable for in-water 

disposal. 
2. Disposal at the ocean disposal site will be managed in a manner to reduce impacts and allow 

disturbed areas a chance to recover.  
3. Several ecosystem restoration projects have also been proposed in connection with the 

project.  These projects will provide additional areas of EFH for salmon as well as potential 
for some groundfish species.  The ecosystem restoration projects are described in Chapter 4 
in the Final SEIS and in Chapter 8 of the 2001 BA. 
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EFH Assessment: Channel Improvement Project  
 
The Columbia River main navigation channel consists primarily of medium grain sand with 
some fine and course grain sand.  The bottom is relatively unstable consisting primarily of large 
sand waves that build and then collapse at irregular intervals as part of the sediment transport 
process.  A detailed description of the physical properties of the navigation channel is given in 
Chapter 5, Section 5.1 of the Main Report of the EIS for the Channel Deepening Project (1999 
Final IFR/EIS).   
 
Biological productivity of the channel is low because of low light penetration at depth and an 
unstable bottom.  Benthic sampling taken in the channel areas have shown benthic invertebrate 
densities a third less than in the areas less than 20-feet deep which are the more productive areas 
of the Columbia River.  A detailed discussion of the biological productivity of the channel areas 
is given in Chapter 5, Section 5.2.4 of the main report of the EIS for the Channel Improvement 
Project (1999 Final IFR/EIS).        
 
Groundfish EFH 
 
The Columbia River navigation channel in the estuary is designated EFH for several species of 
flounder, the majority being starry flounder and English sole. Most occur primarily as different 
age juveniles that may use the channel as a migratory corridor to rearing areas in the bays and 
intertidal areas which have large concentrations of food organisms such as the amphipod 
Corophium salmonis. Less than one-year-old juveniles occur throughout the estuary but are more 
concentrated in the freshwater and low salinity areas. They are generally not as abundant in the 
estuary as the older age classes. Age one to two year old juveniles occur throughout the estuary 
but are abundant year around in the side channels and bays and also in the main navigation 
channel. Two-year-old juveniles are less widespread and occur mostly in the portions of the 
estuary with higher salinity. 
 
The Columbia River estuary provides EFH for less than one, one and one plus year old juvenile 
English sole.  They use the estuary primarily as a feeding and nursery area occurring in the lower 
part of the estuary where salinity is high.  Less than one year old juveniles occur mostly in the 
side channels and bays and are most abundant in the spring and summer when salinity is higher 
in these areas.  One plus year old juveniles occur only in the lowest portion of the estuary where 
salinity is greatest.  Juvenile English sole are primarily benthic feeders and occur principally in 
side channels and bays where benthic productivity is high. 
 
Deepening the Columbia River navigation channel by dredging will have a minimal adverse 
effect on EFH for the above groundfish species, since the main navigation channel and limited 
adjacent areas to be used for flowlane disposal are the least productive of the designated 
estuarine EFH complex and do not provide critical feeding or rearing areas for juveniles or 
adults.  Alteration of physical dynamics of the estuary by deepening is only expected to have a 
small impact and will not effect groundfish species’ use of the area. 
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The ecosystem restoration projects, though initially impacting some limited amount of 
groundfish habitat, may actually improve the habitat available through the development of the 
marsh. It is likely that the habitat lost will be replaced by the marsh development and may in fact 
be of higher quality because of the increased the food supply available from the higher 
productive marshes.  
      
Coastal Pelagic EFH 
 
The water column of the Columbia River navigation channel is designated EFH for the northern 
anchovy. Anchovies that occur in the estuary are an extension of the coastal population and 
occur primarily in the lower estuary where salinity is high. They spawn in the ocean, but all life 
history stages can occur in the estuary with the eggs and larvae apparently swept into the estuary 
by flood tides. Individuals less than one year old, however, are not abundant in the estuary while 
anchovy one year or older can be abundant particularly during low river flow periods when 
salinity is higher. Anchovies are pelagic feeders feeding primarily on copepods. Deepening the 
Columbia River by dredging is expected to have minimal impact on turbidity levels in the water 
column or coastal pelagic EFH. 
 
EFH Assessment: Ocean Disposal Site Use 
 
The physical characteristics of the Deep Water site are described and detailed in Appendix H, 
Volume 1 and 2 of the Final EIS for the Channel Improvement Project (1999 Final IFR/EIS). 
The site is located about 4.5 miles west of the entrance to the Columbia River and extends 
westerly to about 7 miles.  The site varies in depth from 200-300 feet with a bottom topography 
that is featureless and gently slopes away from shore.  Overall site dimensions including a 3000 
feet buffer zone, are 17,000 x 23,000 feet.  Disposal will occur only in the inner 11,000 x 17,000 
rectangle and not in the buffer area.  Sediment type is very fine-grained sand and the bottom is 
generally very stable except under extreme wave conditions. 
  
Benthic populations have been sampled in the Deep Water site and the area is considered to be 
moderate to highly productive averaging between 8,000 to 10,000 organisms per meter squared 
in Oct/Nov 1995 and from 5,000 to 8,000 in June of 1996.  A detailed discussion of the benthic 
productivity of this site is given in Appendix H, Volume 1, Exhibit A. Benthic and fish 
populations were sampled in the Deep Water Site in July and September, 2002. Results of the 
study are still being analyzed but preliminary results have indicated that species present are 
similar in type and number to other coastal areas of similar depth and habitat and substantiate the 
species discussion below.   
 
Groundfish EFH 
 
The Deep Water site is designated EFH for the groundfish species listed in Table 1. It provides 
EFH for most of the groundfish listed. 
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Spiny Dogfish- EFH for young juvenile, juvenile and adult spiny dogfish has the potential to be 
impacted disposal at the Deep Water site. Spiny dogfish are inner shelf-mesobenthal species that 
occur at depths from 0-900m, but most occur in depths less than 350m. Adult females move 
inshore to shallow waters in the spring to release their young. Young juveniles are neritic while 
juveniles and adults are sublittorial bathyal. Juveniles occur principally on mud bottoms when 
not in the water column while adults can occur from the intertidal to great depths. Based on the 
above description of habitat requirements for spiny dogfish, the Deep Water site does not 
provide any unique habitat that is not available elsewhere and is only a small proportion of the 
total areal extent of the EFH described for this species. Therefore, impact to the total EFH for 
this species is anticipated to be minimal. 
 
Ratfish- EFH for juvenile and adult ratfish has the potential to be impacted by disposal at the 
Deep Water site. Ratfish are a middle shelf mesobenthal species that occur in depths from 0 to 
913m. They are most abundant, however in depths from 100-150m. They also occur in the 
estuarine EFH complex during the winter and early spring to feed and mate. Ratfish are, 
however, generally a deep water species that prefer low relief rocky bottoms or exposed gravel 
or cobble. They are not common over sand or boulders. Based on the above description of 
Ratfish habitat requirements the Deep Water site does not provide any unique habitat that is not 
available elsewhere and it is only a small proportion of the total areal extent of the EFH for this 
species. Therefore, impact to the total EFH for this species is anticipated to be minimal. 
  
Lingcod- EFH for spawning, larval, juvenile and adult lingcod has the potential to be impacted 
by disposal at the Deep Water site. Lingcod are an estuarine-mesobenthal species that occurs in 
depths from 0 to 475m. Spawning occurs in 3-10m below mean lower low water over rocky reefs 
in areas of swift currents. Larvae occur in nearshore areas from winter to late spring. Larger 
larvae are epipelagic primarily found in the upper three meters of the water column. Juveniles 
settle in estuaries and shallow waters along the coast while older juveniles move offshore as they 
grow but are most common in waters greater than 150m. Adults prefer slopes of submerged 
banks 10-70m below the surface with sea weeds, kelp and eelgrass beds that form feeding 
grounds for small prey fish. They also prefer channels in rocky intertidal areas with swift 
currents that concentrate plankton and plankton feeding fish. Based on the habitat requirements 
for Lingcod, the Deep Water site does not provide any unique habitat that is not available 
elsewhere and in only a small proportion of the total areal extent of the EFH for this species.  
Therefore, impact to the total EFH for this species is anticipated to be minimal.  
 
Cabezon and Kelp Greenling- EFH for larval cabezon and kelp greenling has the potential to be 
impacted by disposal at the Deep Water Site. Both species are abundant all year in estuarine and 
subtidal areas. Larval and young juvenile cabezon and kelp greenling are pelagic and have been 
found offshore as far as 322 km. Juveniles settle to the bottom and are found primarily in the 
shallow water bays and estuaries. The disposal site provides minimal habitat for larval stage 
cabezon and kelp greenling. Impacts to these species from using the site is expected to be 
minimal. 
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Pacific Cod- EFH for larval, young juvenile, juvenile, adult and spawning of Pacific cod has the 
potential to be impacted by disposal at the Deep Water Site. Pacific cod are a member of the 
inner shelf-mesobenthal community. The majority of Pacific cod are found at depths between 
50-300m with spawning occurring at depths from 40-265m. The eggs are demersal, adhesive and 
are found sublittorally. Larvae and small juveniles are pelagic, with the highest abundance in the 
upper 15 to 30m of the water column. Larvae are found over the continental shelf from winter 
through summer. Small juveniles occur from 60 –150m gradually moving to deeper water with 
increased age. Larger juveniles and adults are parademersal occurring over mud, sand and clay 
and occasionally coarse sand and gravel bottoms. Based on the above habitat descriptions for 
Pacific cod, it is possible that disposal at the Deeper Water site could have an impact on habitat 
used by some life stages of Pacific cod. Based on the habitat requirements described above for 
Pacific cod, the Deep Water site does not provide any unique habitat that is not available 
elsewhere and is only a small proportion of the total areal extent of the EFH described for this 
species. Therefore, impact to the total EFH for this species is anticipated to be minimal. 
 
Pacific Whiting (Hake)- EFH for young juvenile, juvenile and adult Pacific whiting has the 
potential to be impacted by disposal at the Deep Water site. Pacific hake is a migratory species 
that inhabits the continental slope and shelf from Baja California to British Columbia. Juvenile 
hake usually reside in shallow coastal waters, bays and estuaries with adults occurring further 
offshore, usually between depths of 50- 500m. Along the Pacific Coast from British Columbia to 
California adults use a narrow band of feeding habitat near the shelf break for 6-8 months per 
year. Based on the habitat requirements described above for Pacific whiting, the Deep Water site 
does not provide any unique habitat that is not available elsewhere and is only a small proportion 
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH 
for this species is anticipated to be minimal. 
 
Sablefish- EFH for larval, young juvenile, juvenile, adult and spawning of sablefish has the 
potential to be impacted by disposal at the Deep Water site. Sablefish are an inner shelf-
bathybenthal species that occurs in deep water. Sablefish are most abundant from 200-1000m but 
have been reported to depths of 1900m. Spawning occurs at depths greater than 300m. Larvae 
and young juveniles are pelagic and may move inshore and remain there for up to four years to 
rear. Older juveniles and adults inhabit progressively deeper water and are benthopelagic on soft 
bottoms. Based on the habitat requirements described above for sablefish, the Deep Water site 
does not provide any unique habitat that is not available elsewhere and is only a small proportion 
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH 
for this species is anticipated to be minimal. 
 
Jack mackerel- EFH for adult jack mackerel has been identified as having the potential to be 
impacted by disposal at the Deep Water site. Adults occur in neritic and oceanic areas to depths 
as great as 402m. They are relatively uncommon below 75m. Since jack mackerel are pelagic 
and show no affinity to any type of bottom substrate, it is not expected that disposal at the deep 
water site would have any affect on jack mackerel EFH. 
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Rockfish species, Darkblotched, Greenstriped and Misc. Rockfish- EFH for juveniles and adults 
of these species have the potential to be impacted by disposal at the Deep Water site. These 
species are primarily mid- to deep water species. The inshore depth range of adults and juveniles 
of these species overlaps, to some extent, the depth of the Deep Water disposal site. Based on the 
habitat requirements described above for rockfish species, the Deep Water site does not provide 
any unique habitat that is not available elsewhere and is only a small proportion of the total areal 
extent of the EFH described for this species. Therefore, impact to the total EFH for this species 
is anticipated to be minimal. 
 
Thornyheads- EFH of larvae of the thornyhead has the potential to be effected by disposal in the 
Deep Water site. Thornyheads are deep water species occurring in depths from 400-1400m. 
Larvae and small juveniles are pelagic for 18-20 months before settling to the bottom. During 
this time they may occur at the outer edge of the deep water site. Based on the habitat 
requirements described above for thornyhead, the Deep Water site does not provide any unique 
habitat that is not available elsewhere and is only a small proportion of the total areal extent of 
the EFH described for this species. Therefore, impact to the total EFH for this species is 
anticipated to be minimal. 
 
Pacific Ocean Perch- Pacific Ocean Perch is a deep water species that does not occur to any 
extent in the area of the Deep Water Disposal site. Therefore there will be no impact to their 
habitat from the use of the Deep Water site. 
 
Widow Rockfish- EFH of young juvenile and juvenile widow rock fish has the potential to be 
impacted by disposal in the Deep Water site. Both juvenile stages are pelagic. Young juveniles 
occur from near surface to 20m deep from the inshore out to 300km offshore. Juveniles occur 
near bottom inshore at depths of 9-37 meters. Off Oregon, widow rockfish are most abundant on 
the continental shelf. All life histories stages are associated with some type of bottom structure 
such as seamounts, rocks, and ridges near canyons and headlands. Based on the above habitat 
requirements for widow rockfish, and because the disposal site is featureless it does not provide 
the preferred habitat complexity, no adverse impacts on widow rockfish EFH are anticipated. 
 
Arrowtooth flounder- EFH for juvenile and adult arrowtooth flounder habitat has the potential to 
be impacted by disposal at the Deep Water site. Juveniles and adults are sublittorial-bathyal and 
occur from depths of 18-900m. They prefer sand or sandy gravel bottoms.  Arrowtooth flounder 
migrate from shallow water feeding areas in the summer to offshore spawning areas in the 
winter. Based on the habitat requirements described above for arrowtooth flounder, the Deep 
Water site does not provide any unique habitat that is not available elsewhere and is only a small 
proportion of the total areal extent of the EFH described for this species. Therefore, impact to the 
total EFH for this species is anticipated to be minimal. 
 
Butter Sole- EFH for eggs and larvae of the butter sole has the potential to be impacted by 
disposal at the Deep Water site. Spawning takes place in coastal areas, within 18 km of the 
shore. They utilize the shallow waters to rear and then move offshore, as they grow larger. Based 
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on the habitat requirements described above for butter sole, the Deep Water site does not provide 
any unique habitat that is not available elsewhere and is only a small proportion of the total areal 
extent of the EFH described for this species. Therefore, impact to the total EFH for this species 
is anticipated to be minimal. 
 
Curlfin Sole- EFH for eggs of the curlfin sole has the potential to be impacted by disposal at the 
Deep Water site. Curlfin sole are an inshore coastal species that occur on soft bottom. Little 
information is available on their habitat requirements but it is possible that their eggs could occur 
in the area of the disposal site. Any adverse impact to the EFH for eggs will be minimal 
considering the eggs are pelagic. 
 
Dover Sole- EFH for egg, juvenile and adults of the Dover sole has the potential to be impacted 
by disposal at the Deep Water site. Dover sole are a dominant meso-benthal species in the North 
Pacific. They occur primarily in off shore waters at depths less than 500m. Eggs are epi-pelagic 
and may occur in the water column over the Deep Water site. Juvenile and adults are demersal 
and may occur in the disposal site during summer when they are inshore feeding. Based on the 
habitat requirements described above for Dover sole, the Deep Water site does not provide any 
unique feeding habitat that is not available elsewhere and is only a small proportion of the total 
areal extent of the EFH described for this species. Therefore, impact to the total EFH for this 
species is anticipated to be minimal. 
 
English Sole- EFH for all life history stages of the English sole has the potential to be impacted 
by disposal at the Deep Water site. English sole are an inner shelf-mesobenthal species that 
occurs to depth of 55m. Adults spawn in inshore waters and the eggs and larvae are pelagic 
settling to the bottom as young juveniles. Juveniles rear in the inshore areas and in the bays and 
estuaries. As they grow older they move offshore. English sole are distributed throughout the 
inshore area on soft bottom habitat. Based on the habitat requirements described above for 
English sole, the Deep Water site does not provide habitat that is not available elsewhere and is 
only a small proportion of the total areal extent of the EFH described for this species. Therefore, 
impact to the total EFH for this species is anticipated to be minimal.  
 
Flathead Sole- EFH for spawning, larval, juvenile and adult flathead sole has the potential to be 
impacted by disposal at the Deep Water site.  Flathead sole are mesobenthic, occurring on the 
continental shelf to depths of 550m, but usually less than 366m. Spawning occurs at depths of 80 
–140m. Eggs and larvae are generally buoyant in seawater. The juveniles settle to the bottom and 
rear in the inshore areas and bays and estuaries. Larger juveniles and adults are usually found 
further offshore on soft, silty or mud bottoms. Based on the habitat requirements described above 
for flathead sole, the Deep Water site does not provide any unique habitat that is not available 
elsewhere and is only a small proportion of the total areal extent of the EFH described for this 
species. Therefore, impact to the total EFH for this species is anticipated to be minimal. 
 
Pacific Sanddab- EFH for juvenile and adult pacific sanddab has the potential to be impacted by 
ocean disposal at the Deep Water site. Pacific sanddab is an inshore sublittorial species that 
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occurs between 0 and 306m, but are most abundant off Oregon from 37- 90m. Juvenile pacific 
sanddab occur in shallow water coastal areas, bays and estuaries on silty sand bottoms. Adults 
are found further offshore on coarser sandy areas. Based on the habitat requirements described 
above for Pacific sanddab, the Deep Water site does not provide any unique habitat that is not 
available elsewhere and is only a small proportion of the total areal extent of the EFH described 
for this species. Therefore, impact to the total EFH for this species is anticipated to be minimal. 
 
Petrale Sole- EFH for young juvenile, juvenile and adult Petrale sole has the potential to be 
impacted by disposal at the Deep Water site. Petrale sole is an inner shelf-mesobenthal species 
that occurs at depths up to 460m. Juveniles and adults are demersal with young juveniles found 
at depths of 18-82m and larger juveniles at depths of 25-145m. Adults occur from the surf line to 
550m but are most abundant at depths less than 300m on sand and sandy mud bottoms. Adults 
migrate seasonally from winter spawning grounds in deep water to summer feeding areas in 
shallow water. Based on the habitat requirements described above for Petrale sole, the Deep 
Water site does not provide any unique habitat that is not available elsewhere and is only a small 
proportion of the total areal extent of the EFH described for this species. Therefore, impact to the 
total EFH for this species is anticipated to be minimal. 
 
Rex Sole- EFH for egg, larvae, juvenile and adult for Rex sole have the potential to be impacted 
by disposal at the Deep Water site. Rex sole is a middle shelf-mesobenthal species occurring at 
depths from 0 to 850m. It is one of the mostly widely distributed sole on the shelf and upper 
slope, occurring in a variety of depths and sediment types. Spawning occurs at depths from 100-
300m. Larvae are pelagic and are widely distributed offshore with a peak of abundance at about 
46km offshore. Rex sole settle to the bottom at the outer continental shelf and rear in the outer 
continental shelf. Intermediate sized Rex sole move inshore to depths of 55-150m. Adults are 
distributed throughout the depth range but are more abundant inshore in the summer when they 
are feeding. Based on the habitat requirements described above for Rex sole, the Deep Water site 
does not provide any unique habitat that is not available elsewhere and is only a small proportion 
of the total areal extent of the EFH described for this species. Therefore, impact to the total EFH 
for this species is anticipated to be minimal. 
 
Sand sole-EFH for egg and larvae of the sand sole will not be affected by ocean disposal at the 
Deep Water site. Sand sole eggs and larvae are pelagic and are generally found in the upper 10m 
of the water column at water depths greater than 200m which is deeper than the deep water site.  
 
Starry Flounder- EFH of egg, larvae and young juvenile starry flounder have the potential to be 
impacted by dredged material disposal at the Deep Water site. Eggs and larvae are epipelagic 
and occur near the surface over water 20-70m deep. Juveniles are demersal and occur in the 
estuaries or in the lower reaches of the major coastal rivers. Juveniles prefer sandy to muddy 
substrates and are found at depths less than 375m. Eggs and larvae may occur in the water 
column over the disposal site and could be adversely impacted. Juveniles may occur on the 
bottom in the disposal areas and could also be adversely impacted. Based on the habitat 
requirements described above for starry flounder, the Deep Water site does not provide any 
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unique habitat that is not available elsewhere and is only a small proportion of the total areal 
extent of the EFH described for this species. Therefore, impact to the total EFH for this species 
is anticipated to be minimal. 
 
Coastal Pelagic EFH 
 
EFH for the all the coastal pelagic species life history stages is the water column except for the 
market squid, which spawns in specific spawning grounds on the bottom. Squid spawn year 
around at various locations. Eggs are fertilized as the females extrude them into egg capsules. 
The female then attaches the egg capsules to the bottom substrate. As spawning continues, 
mounds of capsules can cover an area of 100 square meters. 
 
Some individuals may be present in the water column during disposal and there would be a 
potential for some impact from disposal material. Since the dredged material settles rapidly, 
however, it is unlikely the impact would be very significant. Disposal on squid spawning EFH 
could have a major effect on the reproductive success of the squid population, since it is unlikely 
that the eggs would survive. However, while squid spawning areas have been identified off the 
Oregon coast, none have been found in the vicinity of the disposal site.  Accordingly, use of the 
Deep Water site is not expected to have any adverse effect on squid EFH. 
 
Conclusions 
 
The following conclusions can be drawn from the above EFH assessment: 
 
1. Deepening of the Columbia River navigational channel by dredging will have a minimal 

adverse effect on EFH for groundfish, and coastal pelagic species since the main navigation 
channel is the least productive of the designated estuarine EFH areas and does not provide 
critical feeding or rearing areas for juveniles or adults.  Alteration of the hydrologic regime 
by deepening the channel is also expected to be small and not effect its use as EFH.  

 
2. The ecosystem restoration projects, though initially impacting some limited amount of 

groundfish habitat, may actually improve the habitat available through the development of 
the marsh. It is likely that the habitat lost will be replaced by the marsh development and 
may in fact be of higher quality because of the increased the food supply available from the 
more  productive marshes. 

 
3. As indicated above, there is a potential to impact EFH, as defined by NMFS, for some of the 

groundfish, and coastal pelagic species by use of the Deep Water ocean disposal site.  The 
amount of the habitat impacted, however, is very small compared to the total EFH habitat 
identified for any of the species evaluated.  In no case does the habitat in the disposal site 
represent any unique habitat that is not available elsewhere. Because of the minimal impact 
to the total EFH available for a given species, it is unlikely that use of the ocean site will 
reduce the total designated EFH to the point that the population levels for any species 
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evaluated will be adversely affected if at all. 
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COLUMBIA RIVER  
43-FT NAVIGATION CHANNEL IMPROVEMENT 

SEDIMENTATION IMPACTS ANALYSIS 
 
 

EXECUTIVE SUMMARY 
 
This sedimentation impact assessment evaluates the potential changes in sedimentation 
that might occur with the proposed 43-ft navigation channel.  The historical sediment 
budgets for the lower Columbia River, estuary, and littoral cell are examined to identify 
system responses to past natural and human activities.  The main focuses were on 
changes to the lower river’s sand transport, estuarine sand accretion, and the movement 
of sand between the estuary and the mouth of the Columbia River (MCR).  It is 
concluded that there have been declines in all three of those processes due to changes in 
the river flows and the changes in entrance conditions that followed the construction of 
the MCR jetties. Development of the Columbia River navigation channel upstream of 
river mile 3 has not and will not have a significant impact on those processes. 
 
The Columbia River’s average annual sand transport has declined considerably from the 
late 1800’s to present. The declines are related to global climate variations and upstream 
flow regulation that have reduced the river’s peak streamflows and sediment transport 
capacity.  The reduced sand inflow from the river has contributed to the reduction in sand 
accretion in the estuary.  The MCR jetties reduced the sand transport from the MCR into 
Baker Bay and across Clatsop Spit into the south channel caused by ocean waves.   
However, the jetties caused a large discharge of sand from the MCR and vicinity, to the 
ocean.  The sand eroded from the inlet and south flank of the inlet following jetty 
construction has deposited in the outer delta, on Peacock Spit, and the shorelines along 
Long Beach, Washington, and Clatsop Plains, Oregon.   
 
Over the last 120 years, navigation channel development has noticeably altered the 
Columbia River’s channel configuration in the river, estuary, and the MCR.  However, 
past dredging and channel modifications upstream of RM 40 have not measurably altered 
the available sand supply or sand transport in the river.  Excluding the effects of the MCR 
jetties, past navigation channel development also has not altered the estuary’s overall 
erosion/accretion or bedload transport patterns.  The reduction in the Columbia River’s 
net sand discharge to the MCR since the early 1900’s is related to lower Columbia River 
flood discharges and not the navigation channel or the MCR jetties.   
 
The potential channel modifications in the Columbia River and estuary from the proposed 
43-ft navigation channel are similar to, but much smaller than, those caused by 
navigation development over the past 100 years.  There will be increases in riverbed 
depths and slight changes in river hydraulics.  Deepening will not reduce the available 
sand supply and the expected hydraulic changes are too small to measurably alter sand 
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transport or erosion/accretion in the river or estuary. Sediment transport and the sediment 
budget at the MCR are not likely to change by the proposed 43-ft navigation channel.  
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COLUMBIA RIVER SEDIMENTATION IMPACTS 
 
 
 
INTRODUCTION 
 
The Corps’ Integrated Feasibility Report for Channel Improvement and Environmental 
Impact Statement (FEIS) (USACE, 1999) stated that the sedimentation impacts from the 
proposed 43-ft deepening would be limited to increases in riverbed depths and localized 
increases in suspended sediment and turbidity at dredging and disposal sites during 
dredging operations.  Since completion of that report, questions have been raised about 
the potential for sedimentation impacts to salmon and their habitat, adequacy of the 
Corps’ dredging forecast, and potential changes to the river’s sediment budget.  All of 
these questions were addressed, descriptions of potential impacts refined, and concerns 
alleviated during preparation of the Corps’ Biological Assessment (BA) completed in 
consultation with the NOAA Fisheries and U.S. Fish and Wildlife Service on potential 
impacts to threatened and endangered species  (USACE, 2001, and SEI workshops, 
2001).   
 
However, questions still persist about a potential impact of the deepening on the sediment 
budget of the Columbia River.  Those questions are largely based on the presumption that 
past navigation developments (dredging, disposal, pile dikes, and jetties) have already 
altered the river's sediment budget and those of the estuary and coast; and that further 
deepening will cause additional impacts to those sediment budgets.  Appendix A uses the 
available sediment information on the river, estuary, and coast to define the system's 
sedimentation processes and its sediment budget since 1868.  It also examines the 
system’s response to the last 120 years of human development of the river and the 
entrance.  The history of navigation developments in the study area is described in the 
FEIS (1999). 
 
This sedimentation impact assessment supplements those in the FEIS and BA by utilizing 
the historic sedimentation processes and system responses described in Appendix A to 
predict the sedimentation responses to the proposed 43-ft channel project.  This 
assessment relies on existing information, including new information that has become 
available since publication of the Corps' FEIS (1999).  The impact assessment area, as 
shown in Figure 1, includes the Columbia River downstream of the Portland/Vancouver 
area, the estuary, and the mouth of the Columbia River (MCR) plus those portions of the 
Columbia River littoral cell (CRLC) within approximately 12 miles, north and south, of 
the (MCR).  The Corps' 1999 study area (USACE, 1999) has been expanded to include 
the MCR and portions of the littoral cell to cover potential coastal impacts.   
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HISTORIC SEDIMENTATION PROCESSES 
 
This section summarizes the significant findings from the sediment budgets and historical 
sedimentation processes analyses that are presented in Appendix A.   
 
I.  COLUMBIA RIVER (RM 40-106) 
 
A. Sand Transport 
 
The Columbia River’s average annual sand transport has declined considerably, from the 
6-mcy/yr in 1868-1926, to 3.6 mcy/yr for 1926-58, to 2.7 mcy/yr in 1959-72, and to 1.3 
mcy/yr for 1973-99.  Global scale climate variations that reduced streamflows were the 
primary cause of the decline in sand transport between the 1800’s and 1972.  Prior to 
1972 the effects of flow regulation by upstream reservoirs and water diversions in the 
Columbia basin had caused relatively small reductions in sand transport.  Since 1973, 
flow regulation has significantly reduced spring freshet discharges and consequently the 
average annual sand transport. 
 
The relationship between river discharge and sand transport in the Columbia River has 
not changed since 1868.  There is also no discernable change in that relationship through 
the river reach from RM 106 to RM 48.   
 
B. Navigation Development Impacts 
 
Navigation development began to noticeably alter the width and depth of the Columbia 
River streambed in the 1920’s with the construction of the 30-ft channel and the 
development of pile dike fields to control flow.  The riverbed continued to deepen as the 
navigation channel was deepened to 35-ft in 1935 and to 40-ft by 1976.  Between 1900 
and 1999, dredging to deepen and maintain the navigation channel between RM 40 and 
106 totaled 450 mcy.  Dredge material disposal utilized upland, shoreline, and in-water 
sites.  Dredging, pile dike fields and shoreline disposal have combined to increase the 
depth and reduce the width of the riverbed, especially in those reaches that were naturally 
broad and shallow.  Navigation development has not measurably altered Columbia River 
sand transport. 
 
II. ESTUARY (RM 6-40) 
 
A.  Sedimentation Patterns 
 
The 1868-1958 sediment accretion rates were comparable to those of the past 7,000 
years.  The average annual estuary accretion rate did decline from 5.0 mcy/yr in 1878-
1926 to 3.7 mcy/yr for 1927-1958.  That decline appears to be related to lower 
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streamflows and the associated reduction in sand inflow from the river, and reduced sand 
inflow from the MCR.  At the observed 1868-1958 accumulation rates, the estuary will 
not fill with sediment for 800-7,700 years. 
 
River sand has accumulated in bays and shallows upstream of RM 15, including 
Cathlamet and Grays Bays, and in the south channel. There is bedload movement 
seaward across the central flats toward Desdemona Sands and landward transport in the 
north channel from the MCR to Desdemona Sands.  This convergence of transport paths 
indicates that Desdemona Sands is an accretion zones for sand from both the estuary and 
the MCR.  These accretions and bedload transport patterns have remained essentially 
unchanged since the 1930’s.   
 
B. Navigation Development Impacts 
 
Navigation dredging had little impact on channel depths until the construction of the 30-ft 
channel.  Depths in much of the south channel (RM 6-31) have increased as the 
navigation channel was deepened to 35-ft and then 40-ft.  Navigation dredging totaled 
230 mcy between 1900-99.  In-water disposal has been by far the dominant disposal 
method downstream of RM 40.   In-water disposal has redistributed the dredged sand 
along the south channel, keeping it in the active sand transport system.  The exceptions to 
that have been the transfer of 20 mcy of sand from the south channel and the MCR to the 
north channel near RM 6 between 1957-87, and the placement of about 22 mcy on the 
Rice, Miller Sands, and Pillar Rock islands.   
 
III. The MCR  (RM 0-6)   
 
A.  Sand Transport 
 
There was net sand discharge from the estuary to the MCR of 138 mcy in 1868-1926 and 
17 mcy in 1927-1958.   During both periods there was probably also sand inflow from the 
MCR, perhaps as much as 60 mcy in the earlier period and 5 mcy in the later period.  The 
MCR jetties and the resulting inlet bathymetry changes reduced the sand transport into 
the estuary caused by ocean waves.   Since the 1930’s, sand entering the estuary from the 
MCR has been primarily transported by tidal currents through the north channel.  It 
appears that sand discharged from the estuary to the MCR is primarily transported 
through the south channel during high river discharges.   
 
B. Navigation Development Impacts 
 
Construction of the MCR jetties changed the inlet hydraulics and sand transport.  Nearly 
800 mcy of sand eroded from the inlet and south flank and deposited along the coast 
following jetty construction.  Over 100 mcy of dredged sand has been disposed of on the 
outer delta and over 100 mcy more has been placed near the west end of the north jetty. 
The jetties reduced the sand transport into Baker Bay and across Clatsop Spit into the 
south channel caused by ocean waves.    
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IV.  COASTAL EROSION/ACCRETION 
 
Since 1868, there has been erosion at the MCR inlet and south flank, and offshore along 
the Oregon portion of the littoral cell. The sand from the MCR area has deposited in the 
outer delta, on Peacock Spit, and the shorelines for approximately 12 miles north along 
Long Beach, Washington, and 12 miles south along Clatsop Plains, Oregon.  Sand 
accretion along both the south and north shorelines has continued up to the present time. 
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43-FT CHANNEL IMPROVEMENT SEDIMENTATION IMPACTS 
 
There has been concern about what impact the proposed 3-ft deepening of the Columbia 
River deep-draft navigation channel might have on the sediment budgets of the river and 
littoral systems.  This impact assessment re-examines those issues based on the system's 
sedimentation processes and its response to the last 120 years of human development of 
the river and coast.  That information is presented in Appendix A and was used to predict 
the sedimentation responses to the proposed 43-ft channel project that are described 
below.  This assessment relies on existing information and incorporates new information 
that has become available since publication of the Corps' FEIS (USACE, 1999).   
 
Construction and 20 years of maintenance of the proposed 43-ft navigation channel will 
likely remove around 70 mcy of sand from the Columbia River and place it in upland 
disposal sites.  Approximately 40 mcy of dredged sand would be disposed of back in-
water along the navigation channel or in ecosystem restoration sites in the estuary.  This 
will cause increased riverbed depths and slight changes in river hydraulics (USACE, 
1999 and 2001).   
 
The proposed deepening would lower about 45-percent of the navigation channel in the 
estuary (RM 3-40) and 60-percent of the navigation channel in the river (RM 40-106) by 
up to 3 ft.   Dredging would directly impact about 1- and 10-percent of the entire riverbed 
between RM 3-40 and RM 40-106, respectively.  After the initial deepening the riverbed 
would begin to adjust to the new channel depth.  Riverbeds adjacent to the deeper dredge 
cuts will degrade as bedload is deflected down the cut slope and into the navigation 
channel.  This process may continue for 5-10 years before the side-slopes reach 
equilibrium with the channel hydraulics (USACE, 1999 and 2001). The Columbia’s 
riverbed is underlain by thick deposits of alluvial sand that vary in thickness from 400 ft 
in the estuary to 100 ft near Vancouver (Gates, 1994).  The volume of sand removed by 
dredging and side-slope adjustment will not reduce the available sand supply in the 
riverbed.  
 
The depth of bed degradation would be nearly equal to the depth of the dredge cut at the 
edge of the cut and reduce steadily to near zero some distance away from the cut.  Side-
slope adjustments may extend to the shoreline around RM’s 22, 42-46, 72, 76, 86, and 
99.  The resulting depth increases are expected to be less than one foot near the shore. 
These locations are all past shoreline disposal sites and the sandy beaches may 
experience 10-50 ft of lateral erosion (USACE, 2001).  Sand eroded from these sites will 
become part of the active bedload transport on the riverbed.   
 
The hydraulic impacts of a 3-ft channel deepening were examined in the Corps’ FEIS and 
BA (USACE, 1999 and 2001).  The deepening would not change water surface profiles 
between RM 3-70.  Upstream of RM 70 there is a progressive reduction in water surface 
elevations up to RM 106.  The maximum reductions ranged from 0.12 to 0.18 ft.  The 
water surface reductions extended upstream to Bonneville Dam at RM 146.   
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Flow velocities in the Columbia River change continuously due to the influence of the 
ocean tides.  The river’s cross-sectional flow area varies, but is generally around 100,000 
sq ft.  For most non-flood discharges, river velocities will fluctuate between 0-ft/sec and 
about 3-ft/sec over the course of a day.  Given the general size of the river’s cross-
sectional flow area upstream of the project (RM 106-146), water surface reductions of 
0.12-0.18 ft would cause velocity increases of about 0.1 ft/sec, or less, for any river 
discharge.    
 
Downstream of RM 106, changes in velocities are similarly small, but more complex.  
Between RM 70-106, the changes in flow areas due to reductions in water surface 
elevation may be more than offset by the deepening of the riverbed in dredging areas, but 
not in non-dredging area.  Velocity changes in this reach could range from minus 0.2 
ft/sec in areas to be deepened, to plus 0.1 ft/sec, in non-dredged reaches.  In the dredging 
reaches downstream of RM 70, velocities would tend to decrease by 0.2 ft/sec or less, but 
would be unchanged where there would be no dredging.  The Corps’ three-dimensional 
hydraulic modeling of the estuary (RM 0-48) indicates velocities, for a 70,000 cfs river 
discharge, would be unchanged over most of that reach (USACE, 2001).   That modeling 
also showed that the bottom velocities only changed in the navigation channel and that 
the changes ranged from minus 0.2 ft/sec to plus 0.2 ft/sec.   
 
To alter the Columbia River’s sediment budget and/or sand discharge to the Pacific 
Ocean, the proposed deepening would have to reduce the sand available for transport or 
alter the transport capacity of the system.  The project will not alter the sand inflows from 
the main stem upstream of the project or from tributaries.  The project also will not 
reduce the abundant sand supply available in the riverbed within the project area.  The 
expected hydraulic changes are very small and fluctuate between changes that would 
increase, decrease, and not change sand transport in the river.  For these reasons, there is 
not likely to be a detectable change in the sediment budget or sand transport within the 
Columbia River.   
 
In the estuary, the slight changes in the hydraulic conditions would be restricted to the 
deeper navigation channel.  Hydraulic conditions in the north channel and the estuary’s 
bays and flats would be unchanged.  The estuary-wide erosion/accretion patterns also 
would not change.  Desdemona Sands and Cathlamet Bay should remain the two areas 
most rapidly accumulating sand.  Estuarine ecosystem features and flowlane disposal will 
be used for most of the sand dredged from the channel downstream of RM 40.  This 
disposal practice will minimize changes to the estuary’s sand transport and sediment 
accommodation space.  Large floods will continue to have the potential to discharge large 
volumes of sand to the MCR and ocean, but flow regulation has made such floods less 
likely to occur.  The proposed 43-ft navigation channel should cause no appreciable 
change in the estuary’s sediment budget, sand transport, or the estimated 800-7,700 years 
before the estuary fills with sediment.   
 
The 43-ft channel project does not include modification of the MCR navigation channel.  
The Corps’ hydraulic modeling showed the deepening would not change the hydraulic 
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conditions in the MCR (USACE, 2001).  Therefore, sedimentation processes in the MCR 
are not likely to change and there will continue to be the transport of sand both landward 
and seaward at the MCR.  Deepening the navigation channel in the river and estuary will 
not alter the sand transport through the MCR nor the sediment budget of the littoral cell. 
 
Over the last 120 years, navigation channel development has noticeably altered the 
Columbia River’s channel configuration in the river, estuary, and the MCR.  However, 
past dredging and channel modifications have not measurably altered the available sand 
supply or sand transport in the river.  Excluding the effects of the MCR jetties, past 
navigation channel development also has not altered the estuary’s overall 
erosion/accretion and bedload transport patterns.  The reduction in the Columbia River’s 
net sand discharge to the MCR since the early 1900’s is related to lower Columbia River 
flood discharges and not the navigation channel or the MCR jetties.  The potential 
channel modifications in the Columbia River and estuary from the proposed 43-ft 
navigation channel are similar to, but much smaller than, those caused by navigation 
development over the past 100 years.  The impacts to the sediment budget and sand 
discharge to the ocean caused by the proposed 43-ft navigation channel are thus expected 
to likewise be imperceptibly small. 
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CONCLUSIONS 
 
Construction and 20 years of maintenance of the proposed 43-ft navigation channel will 
likely remove around 70 mcy of sand from the Columbia River.  Another 40 mcy of 
dredged sand would be disposed of back in-water, mostly in the estuary.  This will cause 
increased riverbed depths and slight changes in river hydraulics between RM 3-106.  
Deepening will not reduce the available sand supply and the expected hydraulic changes 
are too small to measurably alter sand transport or erosion/accretion in the river or 
estuary. There will be no measurable change in hydraulic conditions or sedimentation 
processes at the MCR.  There will continue to be the transport of sand both landward and 
seaward at the MCR.  Large freshets will continue to have the potential to discharge 
larger volumes of sand from the estuary to the MCR, however flow regulation has made 
such freshets less likely to occur.  The proposed deepening is not expected to impact the 
littoral sand budgets north or south of the MCR. 
 
Over the last 120 years, navigation channel development has noticeably altered the 
Columbia River’s channel configuration in the river, estuary and the MCR.  However, 
past dredging and channel modifications have not measurably altered sand supply or sand 
transport in the river or estuary.  Excluding the effects of the MCR jetties, past navigation 
channel development also has not altered the estuary’s overall erosion/accretion and 
bedload transport patterns.  The reductions in the Columbia River’s net sand discharge to 
the MCR since the early 1900’s are related to lower Columbia River discharges caused 
by natural climate variations and upstream flow regulation.  The potential channel 
modifications in the Columbia River and estuary from the proposed 43-ft navigation 
channel are similar to, but much smaller than, those caused by navigation development 
over the past 100 years.  The sedimentation impacts from the proposed 43-ft navigation 
channel are thus expected to likewise be indiscernibly small. 
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COLUMBIA RIVER SEDIMENTATION PROCESSES; 

THE LOWER RIVER TO THE COAST 
 
 
For thousands of years, sediment carried downstream by the Columbia River has helped 
shape the estuary and nearby coast.  Human activities have altered the river's sediment 
budget and those of the estuary and coast.  There has been concern about what additional 
impact the proposed 3-ft deepening of the Columbia River deep-draft navigation channel 
might have on those sediment budgets.   
 
This report examines the available sediment information in the river, estuary, and coast to 
define the system's sedimentation processes and its response to the last 120 years of 
human development of the river and coast.  This report relies on existing information and 
incorporates new information that has become available since publication of the Corps' 
Integrated Feasibility Report for Channel Improvement and Environmental Impact 
Statement (FEIS) (USACE, 1999).  The historic sedimentation processes present here 
provides additional background for predicting the sedimentation responses to the 
proposed 43-ft channel project.   
 
STUDY AREA 
 
The study area, as shown in Figure 1, extends from the Columbia River downstream of 
Bonneville Dam, to the Columbia River littoral cell (CRLC), which extends north and 
south of the mouth of the Columbia River (MCR).  The Corps' 1999 study area (USACE, 
1999) has been expanded to include the littoral cell to cover potential coastal impacts.  
The study area is broken into three reaches, river, estuary, and the MCR, including the 
adjacent coast.  These divisions are based on the dominant hydraulic forces that drive the 
sediment transport in each reach.  The history of navigation developments in the study 
area is described in the FEIS (USACE, 1999). 
 
RIVER  
 
The river reach extends from downstream of Bonneville Dam (River Mile 145) to the 
downstream end of Puget Island near River Mile (RM) 40.  Through this reach the river 
occupies a single main channel with occasional small side channels around islands.   
Sediment transport in this reach is controlled by the river discharges, primarily those of 
the Columbia upstream of Bonneville and the Willamette River.  Ocean tides influence 
water surface elevations and can create slack water conditions, but flow reversals are 
negligible to nonexistent.   
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ESTUARY 
 
The estuary reach extends from RM 40 to near the MCR. The Columbia River estuary is 
4 to 5 miles wide and contains two main channels, the north and south channels.  This 
reach has very complex hydraulic conditions because of the combined effects of river 
discharges, ocean tides and waves, and multiple side channels and flats.   The main 
channel transitions from river dominated at the upstream end to tidally dominated near 
the MCR.  Water and sediment are dispersed from the main channel to the estuary's side 
channels, bays and flats, beginning at RM 40 with flow into Cathlamet Bay.   
 
MOUTH OF THE COLUMBIA RIVER  
 
The MCR reach extends several miles on either side of the entrance to include Long 
Beach in Washington and Clatsop Plains in Oregon.  The Columbia’s littoral cell (CRLC) 
stretches from Tillamook Head on the south to Point Grenville on the north.  However, 
the northern and southern ends of the littoral cell are not included in this report because 
of the lack of volume change data.  The MCR is a high-energy area that extends from RM 
6, excluding Baker Bay to the ebb tidal delta.  Tidal flows are the dominant factor in 
sediment transport between the jetties; shoaling wind waves and swell, shodf-modified 
tidal currents, estuaring-induced currents, and wind-driven currents are the influencing 
morphologic changes factors along the surrounding coastline and over the ebb tidal delta.  
The longshore currents vary seasonally along this coast, flowing to the south in the 
summer and to the north the remainder of the year.  Large winter storm waves come in 
primarily from the southwest, while summer waves come from the northwest (USACE 
1999).  
 
 
STUDY TIME FRAME 
 
This report generally covers the last 130 years, but breaks those into three significant 
periods, 1868-1926, 1926-1958 and 1958 to present.  These time periods are dictated by 
the time periods of the bathymetric change analysis done for the MCR and coast by 
Gelfenbaum, et al (2001).  The 1868-1926 period includes the relatively natural 
conditions prior to 1885 and the initial navigation development period from 1885 to 
1926.  Between 1885 and 1926 the jetties at the MCR were constructed and deepening of 
the navigation channel began, but river discharges remained unregulated.  During the 
1926-58 time period, navigation channel development continued and development of the 
upstream reservoir system was underway, but flow regulation was still minimal.   Since 
1958 the MCR and river channels have been deepening and river flows have become 
highly regulated by the upstream reservoirs.   
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SEDIMENTATION PROCESSES   
 
This study will address natural sedimentation processes and human actions in the study 
area that have a significant influence on the behavior of the system. Natural processes 
will include hydrology, transport mechanisms, sediment sources, and deposition.  Human 
actions include dredging, disposal, flow control structures and flow regulation by 
upstream reservoirs.  The timing of major sediment movements is important to their 
interaction, and is also addressed in this study. 
 
While the sedimentation processes in the study area involve sand, silt, and clay, the 
emphasis of this report will be on the movement of sand.  Sand is the primary material in 
the riverbed, ocean beaches and dredging operations, and is essential to the morphology 
of the study area. The natural system works to maintain a balance between transport 
potential and sand load such that if the transport potential is less than the incoming sand 
load, deposition will occur.  Conversely, if transport potential exceeds the incoming sand 
load and there is an available source, erosion will occur (ASCE, 1977).  However, 
transport potential varies in time and space, causing natural alluvial channels to shift and 
evolve.  These basic processes are introduced in this section and then the specifics for the 
Columbia River are covered in more detail later in this report. 
 
HYDROLOGY 
 
The Columbia River drains 259,000 square miles, originating in Canada's Columbia Lake 
and flowing 1,214 miles to the Pacific Ocean.  Flow from the upper basin is dominated 
by snowmelt, resulting in low winter discharges and large spring freshets.  Heavy winter 
rainfall in the lower basin can cause high discharges in the study area.  Since 1878, the 
average annual discharge at The Dalles has been 192,000 cubic feet per second (cfs).  
However, there has been a reduction in average annual discharge since the 1800’s due to 
global scale climate variations, and upstream diversions and flow regulation (Jay and 
Naik, 2000).  The 1878-1900 average annual discharge at The Dalles, was just over 
220,000 cfs.  For the time period before completion of any large reservoirs (1878-1935), 
the average annual discharge was 200,000 cfs.  The period-of-record average annual 
discharge continued to fall until it reached approximately its current value around 1945. 
 
Reservoirs upstream of the study area store water during the spring snowmelt and release 
it during the fall and winter to increase hydroelectric power generation.   After 
completion of the large Canadian storage reservoirs in the early 1970s, the 2-year flood 
peak at the Dalles, Oregon, was reduced from 580,000 cfs to 360,000 cfs with regulation 
(USACE, 1987). Low flows, typically in the 100,000 cfs range, occur in September and 
October after the snowmelt runoff but before the winter rains.  Flows in the study area are 
slightly higher due to local inflows, especially from the Willamette and Cowlitz rivers.  
The average annual discharge in the Willamette River at Portland is 33,000 cfs.   
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TRANSPORT MECHANICS 
 
The two basic types of sediment transport of concern in this report are suspended and 
bedload.   These two transport mechanisms occur in all three reaches of the study area; 
however, the hydraulic forces that drive sediment transport differ significantly between 
the river and the ocean.   For that reason the important components of riverine and ocean 
transport are described separately in the following text.   
 
Riverine Suspended Sediment 
 
Suspended sediment is sand, silt, and clay transported within the water column.  
Buoyancy and turbulence within the water column support the sediment particles.  
Particles are carried at near the velocity of the river current and can therefore move long 
distances before depositing.  Suspended sediment can be divided into "wash load" and 
"bed sediment load" (ASCE, 1977).  Wash load is composed of fine sediment found in 
very small quantities in the bed, while the bed sediment load is composed of the larger 
particle sizes which are common in the bed sediments.   The summation of the wash load 
and bed sediment load is referred to as the total suspended sediment load. 
 
The wash load comes from outside sources, such as tributaries and local runoff, and can 
stay in suspension for extended periods of time.   Wash load transport tends to rise and 
fall with river discharge but, because it is independent of the channel's bed and hydraulic 
conditions, it does not necessarily have a consistent relationship to discharge.  The 
Columbia River wash load is composed of silts and clay. 
 
Suspended bed sediment load is generally the sand portion of the suspended sediment 
load.  Suspended sand transport is the result of the integration of the transport potential 
(energy) of the water, the settling properties of the sand particles, and the available sand 
supply.  The suspended bed sediment load may originate from outside sources, but there 
are also erosion/deposition interactions with the riverbed that maintain the balance 
between suspended bed sediment load and transport potential. Because of these 
interactions, sand transport is dependent on both material and hydraulic properties.  
Important material properties include, available supply, and grain size and shape.   A 
variety of hydraulic parameters influence transport potential, such as discharge, depth, 
velocity, slope, and density (ASCE, 1977).   
 
In rivers with alluvial beds there is usually a relationship between water discharge (Q) 
and suspended sand discharge (Qssand). This relationship is referred to as a sediment rating 
curve and generally takes the form of Qssand=aQb, where a and b are variables dependent 
on local river conditions. Suspended sand discharge increases very rapidly with 
increasing water discharge because of this exponential relationship. A sediment rating 
curve can be combined with streamflow data, or a flood-duration curve, to estimate sand 
discharges for time periods without transport measurements (USACE, 1989).  
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The suspended sediment concentrations in the Columbia River are quite low.  
Measurements taken during the spring freshet in 1922, before any large dams were built, 
found an average suspended sediment concentration of 130 parts per million (ppm) 
downstream of the Willamette River (Hickson, 1961).  Measurements taken in 1959 and 
1960 (USACE Portland, 1961) and in the 1980's (USGS, 1980-2000) show similar 
suspended sediment concentration verses river discharge relationships for the two time 
periods.  Based on observed concentrations and appropriate flow-duration curves, the Corps 
estimated that the average annual suspended sediment yield at Vancouver, WA, has been 
reduced from 12 mcy/yr pre-regulation to only 2 mcy/yr post-regulation (USACE, 1999).   
 
Not all size classes of suspended sediment in the Columbia River are important components 
of the shoaling and sediment accumulation in the study area.  USGS sediment data indicates 
around 70-90 percent of the suspended sediment is silt or clay, materials not found in 
significant quantities in the riverbed, estuary, or ocean beaches.  Sand is generally less than 
15 percent of the suspended load, increasing to over 30 percent when the discharge exceeds 
400,000 cfs, but makes up about 95 percent of all the bed material in the study area.  The 
Corps (USACE, 1999) estimated the current average suspended bed material (sand) 
transport into the Columbia River is only between 0.2 and 0.6 mcy/yr.   
 
Riverine Bedload 
 
Bedload is the movement of sand, or larger grains rolling and bouncing along the surface 
of the riverbed. The current velocity near the bed is slower than that of the rest of the 
water column, causing the bedload particles to move slower than suspended particles.  
Bedload particles move intermittently and when in motion tend to cover only short 
distances before returning to rest.  This transport behavior results in bedload rates that are 
generally much lower than the suspended transport rates in the same stream.   
 
In sandy riverbeds, like the Columbia's, the bedload transport shapes the bed into a series 
of sand waves.  These waves move downstream as sediment erodes from the upstream 
face, deposits in the downstream trough and is then buried by additional material eroded 
from the upstream face.  This movement occurs in a layer only a few sand grains thick.  
Through this mechanism, all the individual grains in a sand wave are exposed to flow, 
eroded, transported, deposited, buried, and then eventually exposed again as the sand 
wave migrates downstream.   
 
Bedload transport varies with discharge, but is not in general directly related to discharge.  
Bedload movement depends on the forces exerted on the sand particles by the flowing 
water to cause motion.  This force can be represented by the boundary shear stress (τb) 
which is a function of the density of the water (γ), the depth of flow (d), and the energy 
slope (S) such that τb=λdS.  Bedload occurs when τ exceeds the critical shear stress (τc) 
for the bed material and the rate increases as τ increases above that value (ASCE, 1977).  
The actual bedload movement within a stream varies greatly because of variations in both 
τb and τc, and due to the effects of turbulence along the bed.   



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 20 
 

 
No attempt has been made to directly measure the bedload transport of the Columbia River.  
However, bedload estimates have been made using two independent methods (Eriksen and 
Gray, 1991).  An empirical equation developed by the USGS was used to estimate 
unmeasured load for pre- and post-regulation conditions.  That equation is based on the 
modified Einstein equation and relates unmeasured load to river discharge (USACE 
Portland, 1986).  Applying this equation to the pre- and post-regulation flow-duration curves 
resulted in bedload estimates of 1.5 mcy/yr pre-regulation and 0.2 mcy/yr post-regulation.   
 
The second estimate was made by equating bedload transport to the movement of the sand 
waves present on the bed.  Sequential surveys were made of two sets of sand waves, one 
during high flow conditions and the second during average discharge conditions.  The 
analyses of those surveys and flow conditions resulted in bedload estimates ranging from 
0.1 mcy/yr to 0.4 mcy/yr.  The analysis also found that large sand waves only moved several 
hundred feet a year. 
 
Ocean Transport Processes 
 
Waves and currents are the necessary elements in transporting sediment through the 
entrance channel as well as north and south along the coastline.  Tides cause a short-term 
change in the direction of sediment transport, as can be seen by the flood- and ebb-tidal 
shoals.  As waves approach a coastline, the dissipation of the wave energy causes 
sediment movement.  The wave direction and angle determines the direction and amount 
of sediment transport.  A wave that approaches shore-normal will tend to cause more 
cross-shore transport, where an oblique wave results in a majority of alongshore 
transport.  A more long-term sediment transport pattern is seen in a seasonal timeframe, 
with the dominant wave direction varying.  In Moritz, et al (1999) the net littoral 
transport is described as to the north with significant periods toward the south, because 
the circulation of the inner shelf region is greatly influenced by a seasonal variation.  The 
circulation in this region is also greatly influenced by a change in wind conditions in the 
alongshore direction (USACE 1999).  This effect is greatly decreased as the distance 
offshore is increased.  Moritz, et al (1999) also concluded that the response of the seabed 
was affected primarily by wave processes and secondarily by bottom current processes.   
 
There are three cross-shore regions for sediment transport along the Oregon-Washington 
continental shelf as defined by USACE 1999.  The first is the outer shelf, defined as the 
area in depths greater than 300 ft, that is characterized by shoaling internal waves and 
seasonally-modified regional currents that affect the movement of bottom sediments.  
The next area is the mid-shelf region, in the 120 ft to 300 ft depth range, where wind-
driven waves are the most important factor for sediment transport.  The area in depths 
less than 120 ft is called the inner shelf.  Wind-driven currents, estuaring-induced 
currents, shelf-modified tidal currents, and shoaling wind waves and swell dominate 
sediment transport of bottom sediment in this area.  A more detailed explanation of the 
sediment transport processes can be found in USACE 1999. 
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Ocean Currents 
 
The continental shelf of Washington and Oregon is characterized by three seasonal 
current regimes, fall-winter, spring, and summer (USACE 1999).  The fall-winter season, 
which runs from November to March, marks the onset of the Davidson Current, a 
northward flowing current.  The Davidson current develops off the Oregon and 
Washington coastline in the fall due to southerly winds and becomes established in 
January.  The spring represents the transition time between the northward flowing 
Davidson Current integrating into the southward flowing California current by May.  The 
California current dominates the flow offshore of the continental shelf break, more than 
20 miles offshore, to a depth of 500 ft during the summer regime.  The current obtains 
maximum strength in the summer when winds are consistently from the north-northwest.  
The subsurface portion of the Davidson current is believed to flow to the north 
throughout the year, resulting in a net flow along the bottom towards the north.  A more 
detailed account of the ocean currents in this region is available in USACE 1999. 
 
SEDIMENT SOURCES 
 
Whetten et al. (1969) characterized the Columbia River as having two principal sediment 
sources: the upper watershed (above the Columbia/Snake confluence) that produces fine 
grained sediments from surfacial deposits, and the Cascades that produce sand from the 
erosion of volcanic material.  They concluded that under average conditions, it was likely 
that sediments from the two sources were transported and deposited independently, the 
upstream sediment as suspended load and the coarser downstream sediment as bedload.  
Whetten et al (1969) found that sediment was not generally accumulating in the main 
stem Columbia River reservoirs because sediment was being scoured from those 
reservoirs during high flows.  The Columbia River's main stem sediment discharge into 
the study area would thus be composed of material from both these sources. 
 
Potential sources of coarse-grained Cascade sediments also occur throughout the study 
area.  Tributaries such as the Sandy and Cowlitz rivers discharge volcanic sand into the 
Columbia River.  The Willamette River was probably a sand source in historic times, but 
flow regulation and channel modifications have substantially reduced its sand transport.  
The river, estuary, and MCR beds are large potential sand sources, especially for bedload.   
The coastal beaches and ocean floor are also composed of sands that are potential sources 
for sediment transport.   
 
The construction of the MCR jetties caused a large amount of sediment to accrete in the 
littoral zone north and south of the entrance.  This “wave of sand” continues to travel 
away from the entrance, causing accretion along the littoral cells north and south of the 
entrance.  Approximately 67% of the suspended sediment discharged from MCR is 
transported to the continental shelf off Washington; about 17% of this sediment is lost to 
the littoral system to submarine canyons. (USACE 1999) 
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DEPOSITION 
 
Sediment deposition in the study area occurs in many different forms and has a wide 
range of time scales.  In a geologic sense, the entire study area is a deposition zone 
responding to thousands of years of sea level rise (Gates, 1994).  But on a more 
immediate time scale, the most important deposition conditions include annual shoaling 
in the navigation channel, and deposition and accumulation of sand in the estuary and 
along the coast. 
 
Shoaling in the navigation channel through the river and estuary is primarily the result of 
convergence of bedload transport paths and sand wave development (USACE, 1999).  
This process goes on continuously, but occurs more rapidly during river discharges over 
300,000 cfs.  This shoaling is more a redistribution of bed sediment, rather than 
accumulation of sediment, since it does not change the volume of material in a river 
reach. 
 
Sediment deposition and accumulation has been occurring in the Columbia estuary over 
the past 130 years (Sherwood et al., 1984).  The bays and shallow areas accumulated 
most of the sediment over that time.  Bed material sampling done in the early 1960's 
(Hubbell and Glenn, 1973) indicates that sand comprised over 80 percent of the 
accumulated sediment.  There was a higher percentage of silt in the estuary bays, but 
sand was still the dominant material. 
 
Moritz, et al (1999) and USACE (1999) both describe the deposition characterization of 
sediments found in the vicinity of the MCR.   
 
HUMAN ACTIONS 
 
Dredging and Disposal 
 
Dredging removes material from the riverbed and disposes of it somewhere else. This 
discussion will summarize the dredging and disposal methods used for navigation in the 
study area.  A detailed discussion of these methods is provided in the Columbia River 
Channel Improvement Project Biological Assessment (USACE, 2001).   
 
Pipeline and hopper dredges are commonly used by the Corps in the Columbia River.  A 
pipeline dredge uses a revolving cutter head on the end of an arm that is buried 3-6 feet 
deep in the riverbed.  Dredged material is pumped through a pipe to the disposal site.  
Hopper dredges pull dragheads along the riverbed and suck sediment through the 
draghead and into the hold of the dredge.  Large pipeline or hopper dredges have the 
ability to move tens of thousands of cubic yards of sediment per day.   
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Dredged sediments can be disposed of at upland sites, along the shoreline, in-water in 
deeper parts of the river channel and at ocean sites.  Upland disposal sites are used by 
pipeline dredges and can range from a few acres to over a hundred acres in size.  Upland 
sites generally have containment dikes and holding ponds to retain the sediments.  
Sediment placed in upland sites may be permanently stored at the site, or it may be 
removed and put to beneficial use.   
 
Shoreline disposal along the river is done by pumping sediment directly onto a beach.  
The sand quickly deposits on the beach, and the water and fine sediments are allowed to 
return to the river.  Bulldozers are then used to distribute the material along the beach, 
typically building river beaches out 100-150 feet.  In the past, this method of disposal has 
been used to fill within pile dike fields.   "Beach nourishment" is the use of shoreline 
disposal to replace beach material eroded by the currents and/or waves, and is the only 
type of shoreline disposal remaining in use on the Columbia River.   
 
In-water disposal is the placement of material back into the river.  In the Columbia River 
the most common practice is flowlane disposal.  Flowlane disposal is in-water disposal 
within or adjacent to the navigation channel.  For the 40-ft channel, flowlane disposal 
sites may be at depths between 35 and 65 feet deep, but are typically greater than 50 feet 
deep and downstream of the dredging site. Occasionally disposal depths exceed 65 feet, 
but only in previously agreed upon locations.  Flowlane disposal is distributed along the 
riverbed to avoid creating mounds.  These flowlane disposal practices minimize the 
amount of material that can return to the dredging area and also minimize the disruption 
to the natural downstream movement of sand.  
 
Flow Control Structures 
 
Pile dike fields, dredged material disposal, and stone jetties have been used in the past to 
construct flow control structures to improve navigation and manage sedimentation in the 
study area.  Pile dikes and disposal have been used along the river and estuary reaches. 
Stone jetties were built at the MCR. 
 
Pile dikes are rows of wooden piling constructed out into the river. There are 256 pile 
dikes in the study area.  Pile dikes were usually built in "fields", a series of dikes spaced 
1,200-1,500 feet apart, which run along the shoreline for up to four miles. When built, the 
two main purposes for the pile dike fields were; 1) to concentrate flow in the main 
channel to cause scour, and 2) to stabilize the channel and banks (Hickson, 1961 and 
USACE, 1987).   
 
Flow velocities are reduced at and downstream of the pile dikes, causing more flow in the 
center of the channel.  This reduces the sediment transport potential along the shore and 
increases it in the channel.  Dredged material has been placed within many of the dike 
fields, completely eliminating the flow area and further increasing the flow in the 
channel. Most of the disposal material placed within pile dike fields remains in place 
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today.   Pile dikes and disposal have also been used to reduce flow into side channels and 
alter the alignment of the river channel.   
 
Flow is restricted to the channel between the stone jetties at the MCR.   This has caused 
scour in the entrance and stabilized the location of the entrance channel.  The jetties also 
protect the entrance channel and lower estuary from large storm waves.   
 
Flow Regulation 
 
Many reservoirs have been built on the Columbia River and its tributaries upstream of the 
study area.  These reservoirs provide flood control, hydropower, navigation, and 
irrigation water.  River and sediment discharges in the study area have been permanently 
altered by flow regulation from those upstream reservoirs.  Reservoirs upstream of the 
study area store water during the spring snowmelt, reducing the freshet discharges.  The 
reduced discharges have caused large reductions in sediment transport during the spring 
freshet (USACE, 1999).  The stored water is released during the fall and winter to 
increase hydroelectric power generation.  Those releases cause little increase in sediment 
transport because the river discharges remain below critical levels.   
 
TIMING 
 
The timing of sedimentation processes is an important factor in how the various 
processes interact.  The combined affect of coincident events may be much greater than 
the sum of the individual affects of independent events.  Sedimentation processes in the 
study area are influenced by both natural events and human actions that range from a few 
hours in duration up to tens of years.  Natural events include spring snowmelt freshets, 
large winter storms, and ocean tides.  Human actions involve flow regulation, jetties, 
dredging and disposal, and pile dike fields.  
 
Sedimentation in the study area is largely driven by the Columbia's hydrologic cycle. The 
majority of the river's sediment transport typically occurs in May and June, during the 
spring freshet.  Infrequent (on average, less than once every ten years) winter floods can 
also transport high concentrations of sediment, however their sediment volumes are 
smaller because the flood duration may be only a few days.  The Columbia's hydrology is 
affected by global climate events, such as El Nino/La Nina events (NOAA, 2002) and the 
Pacific Decadal Oscillation (Joint Institute for the Study of the Atmosphere and Ocean 
(JISAO), 2002), that have durations of a few years and tens of years, respectively.  Jay 
and Naik (2000) explain the interaction between these climate cycles and how they affect 
sediment transport in the Columbia River.  
 
River and sediment discharges in the study area have been permanently altered by flow 
regulation from upstream reservoirs.  Reservoirs upstream of the study area store water 
during the spring snowmelt, reducing the freshet discharges.  The reduced discharges 
have caused large reductions in sediment transport during the spring freshet (USACE, 
1999).  The stored water is released during the fall and winter to increase hydroelectric 
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power generation.  Those releases cause little increase in sediment transport because the 
river discharges remain below critical levels.  Hydroelectric power releases also cause 
relatively minor hourly river discharge fluctuations that do not alter sedimentation.   
 
Dredging to construct the proposed 43-ft channel would occur on a year round schedule 
for two years.  Maintenance dredging would occur annually for the life of the project.  
Maintenance dredging is typically done in the May through October time period, with 
most work done during the summer when sediment transport is low.   Dredging at any 
one location might range from a few days at small shoals in the river, up to a month or 
more at the large river shoals.  Due to hazardous conditions, MCR maintenance dredging 
is performed in the summer.   
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SEDIMENT BUDGET 
 
A sediment budget provides an accounting of sediment volumes in time and space.  It can 
be used to help define sediment processes, detect sediment trends, identify impacts of 
individual events, and predict impacts of future events.  Sediment budget data for the 
Columbia River channel, estuary, MCR, and coast were compiled from existing sources 
are presented in this section.  The sediment budget will be used to examine questions 
such as; what is the net transport of sediment through the MCR, what are the long-term 
sediment trends, and what was the impact of jetty construction and flow regulation on 
sediment transport? 
 
The usefulness of any sediment budget depends on the refinement of the available data.  
In the case of the Columbia River system, the available timeframes and locations for bed 
volume changes in the river, estuary, and ocean limit the sediment budget.  There are 
bathymetric surveys of the river, estuary, and ocean available from the 1800's to the 
present (USACE, 2002). In the estuary, bathymetric differences have been mapped for 
1868-1935, 1935-1958, and 1958-1982 (CREDDP, 1983), but because of differences in 
survey coverage, volume differences are only available for the first two time periods 
(Sherwood, et al, 1984).  In the near- and offshore areas, bathymetric differences have 
been calculated for the periods 1868-1926, 1926-1958, and 1958-1999 (Gelfenbaum 
2002).  However, there are no bathymetric difference studies for the Columbia River 
upstream of RM 48.  Columbia River suspended sediment loads have been estimated for 
the period 1878 to 1999 (Sherwood et al, 1990 and Bottom et al, 2001).  Detailed records 
of dredging volumes are available for the MCR and river navigation channels from 1890 
to 2001 (USACE, 2002).  The Corps also has limited information available on the 
placement of dredged material disposal.   
 
River flows and sedimentation processes have varied greatly over geologic time due to 
both long- and short-term events. Long-term events include glaciation, and the 
subsequent Missoula floods and rising sea levels. Short-term events that intensified 
sedimentation processes included very large floods, subduction earthquakes, landslides, 
and volcanic eruptions.  These natural events probably had sediment impacts on the order 
of tens- to hundreds-of-millions of cubic yards, or in the case of the Missoula floods, 
unimaginable impacts.  These catastrophic events are rare and unique, and will not be 
addressed in this report.   
 
The focus of this report will be the last 130 years and in particular the past 115 years 
when human activities have had an influence on natural sedimentation processes.  Major 
actions have included; construction of jetties at the mouth of the river, diking and filling 
of wetlands for urban and agricultural uses, development and maintenance of the deep-
draft navigation channel from Portland/Vancouver to the Pacific Ocean, and development 
of a series of multi-purpose reservoirs that regulate river discharges. 
 
 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 27 
 

GEOLOGICAL BACKGROUND 
 
Long-term geologic processes have established the foundation for today’s Columbia 
River river-estuary-coastal sediment system. The accumulation rate along the Columbia 
River Valley has decreased from 11 mcy/yr prior to 7,000 years ago, to about 5 mcy/yr, 
in the last 7,000 years.  This indicates the total sediment accumulation volume in the 
lower Columbia River valley during the last 10,000 years is around 66,000 mcy 
(Gelfenbaum and Kaminsky, 2000).   
 
The long-term accumulation rate for the past 10,000 years on the ocean shelf is 
8.5 mcy/year.  An additional 49,000 mcy of Columbia River sediment that has 
accumulated on the continental slopes, canyons, and fans off Washington and Oregon in 
the last 5,000 years (9.7 mcy/yr) (Gelfenbaum and Kaminsky, 2000).  Grays Harbor and 
Willapa Bay have also been sinks for Columbia River sediment.  Grays Harbor’s 
accumulation rate has decreased from 0.8 mcy/yr 7,000 years ago to 0.26 mcy/yr in the 
last 5,000 years for a total volume of 5,800 mcy.  The volume of sediment accumulation 
in Willapa Bay has not yet been calculated, however, the basin is about half the size of 
Grays Harbor, so the estimated accumulated volume is about 2,900 mcy.  Accumulation 
rates for littoral sub-cells north and south of MCR are: Long Beach = 0.51 mcy/yr and 
Clatsop = 0.43 mcy/yr.   The similarities between the accumulation rates north and south 
of MCR suggest that the net sediment transport direction is not an easy question to 
answer.    The total accumulation of Columbia River sand for all the coastal sub-cells 
adjacent to MCR for the past 10,000 years is 5,300 mcy. 
 
RIVER AND ESTUARY SEDIMENT BUDGET 
 
A complete, indisputable sediment budget for the Columbia River and estuary is 
unattainable, but most of the important components can be delineated.  The annual 
sediment transport rates and dredging volumes are the two components that can be best 
defined.  The fate of dredged material is less well defined because of incomplete disposal 
records.  Dredging, disposal, and natural processes have altered the river and estuary 
bathymetry, but only in the estuary have those changes been documented and quantified.   
 
Sediment transport measurements have only been taken sporadically in the Columbia 
River.  Sherwood et al. (1990) cited U.S. Geological Survey (USGS) work done in 1910-
12 and 1964-70.  The Corps collected a few samples in 1922 (Hickson, 1930) and 
conducted a field study in 1959-60 (USACE, 1961).  In recent years the USGS has 
collected occasional measurements at Warrendale (RM 140) and Beaver (RM 55), 
Oregon (USGS, 1980-2000). Sherwood et al (1990) used 1964-70 USGS suspended 
sediment data collected at Vancouver, Washington (RM 106), USGS streamflow 
measurements at The Dalles (1878-1985), and empirical equations to hindcast annual 
total sediment and total (suspended plus bedload) sand transport for the period 1878 to 
1985.  Bottom et al. (2001) extended the annual total sediment discharge estimate to 
1999.  Unless otherwise noted, the sediment transport volumes used in this report have 
been derived from those two studies.  (A correlation of sand/total sediment volumes from 
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Sherwood et al. (1990) was used to estimate sand transport from the total sediment 
reported by Bottom et al. (2001).) Figure 2 shows the resulting annual Columbia River 
sand transport hindcast for 1878-1999.   
 

 
Figure 2.  Columbia River total sand transport at Vancouver, Washington, upstream of 
the Willamette River.  Derived from Sherwood et al. (1990) and Bottom et al. (2001). 
 
While the exactness of this sand transport hindcast is limited by the available water and 
sediment discharge data, Bottom et al. (2001) indicate that the sand transport is nearly as 
accurate as the water discharge data.  This is because the Columbia River has an 
abundant sand supply in the riverbed and sand transport is only limited by the river's 
transport capacity.  The affects of extended periods of high river discharges on sand 
transport can be seen in the high transport rates in 1880, 1887, 1894, and 1948.  The large 
winter floods of 1964 and 1996 produced high daily transport rates, but were of limited 
duration and did not result in high annual sand transport quantities.  Sand transport from 
those floods may be underestimated because much of the 1964 and 1996 flood discharges  
came from tributary streams not included in the discharge data from The Dalles. 
 
Sediment inflows from tributary streams, such as the Willamette, Sandy, and Cowlitz 
rivers, are generally unavailable.  It is likely that these streams contribute only minor 
amounts of sand directly to the navigation channel except during very large winter storms 
and following the eruption of Mount St. Helens (USACE, 1985). The Willamette River’s 
average annual suspended sediment load is estimated to be 1.7 mcy per year.  Less than 
20 percent, or about 0.3 mcy per year, of that material is sand and the rest is silt or clay.  
 
The eruption of Mount St. Helen's produced extremely high levels of suspended sediment 
in the Toutle and Cowlitz Rivers between 1980 and 1987.  From 1982 through 1987 the 
Cowlitz River delivered 40 mcy of sand to the Columbia River.   Toutle and Cowlitz 
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Rivers' sediment yield dropped significantly since the completion of the Toutle River 
Sediment Retention Structure in 1987.  The current average sand yield from the Cowlitz 
River is estimated to be less than one mcy per year. 
 
Navigation channel dredging records are available from 1890 to the present (USACE, 
2002).  Those records indicate that 680 mcy of sediment has been dredged from the river 
and estuary (RM 3-106) between 1900 and 1999.  Figure 3 compares those annual 
dredging volumes to the river’s annual sand transport volumes.  Dredging has exceeded 
sand transport in all but seven years since 1910, and four of those years were prior to 
completion of the 35-ft channel.   
 
 

 
Figure 3.  Comparison of dredging and sand transport in the Columbia River. 
 
 
 
The dredging records identify the location, volume, and type of dredge used for each 
action.  Table 1 summarizes the dredging volumes for four reaches in the river and 
estuary for the time periods of interest in this report.  Unfortunately, the disposal 
locations were not as carefully recorded and most are not available. It is known that 
downstream of Puget Island (RM 40), most disposal has been in-water, because most of 
the dredging has been done by hopper dredges.  The only significant removal of sand 
downstream of RM 40 has been at the Miller Sands-Pillar Rock reach (RM's 21-28) 
where about 22 mcy of sand has been placed on three islands.  About 5 mcy of the island 
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disposal occurred in 1934-35 and the remainder has been since 1970.  Dredging upstream 
of RM 40 has been by a combination of hopper and pipeline dredges, with in-water, 
shoreline, and upland disposal being used. Shoreline and upland disposal sites can be 
identified from historical aerial photographs and bathymetric surveys (USACE, 2002).  
Even in this upstream reach it is likely that more than half of the disposal has been placed 
directly in-water, or has eroded from shoreline disposal sites and returned to the active 
river. 
 
 

 
Table 1. Columbia River Dredging and Sediment Transport in MCY. 

DREDGING REACH 1868-
1926 

1927-
1958 

1959-
1978 

1979-
1999 

1900-
1999 

South Channel  
(RM 6-23) 31 52 41 29 153 

Lower River Channel  
(RM 23-31) 6 19 11 12 48 

Upper River Channel  
(RM 31-48) 12 21 26 32 91 

Main River Channel  
upstream of RM 48 69 143 93 83 388 

Total River Dredging 118 235 172 156 680 
   

Sand Transport 355 113 43 30 541 
Total Sediment Transport 710 290 130 113 1243 
Sand and total sediment transport volumes are based on Sherwood et al. (1990) and Bottom et 
al. (2001). 
 
 
Navigation channel construction and maintenance has altered the Columbia's riverbed. 
The river has been deepened, narrowed, and re-aligned by dredging, disposal, and pile 
dike fields. The changes have been greatest upstream of Puget Island (RM 40) and 
smallest in the estuary.  These changes can be seen in aerial photographs and bathymetric 
surveys of the river taken over the past 100 years (USACE, 2002), but the riverbed 
volume changes have only been documented for the river and estuary downstream of RM 
48.  Sherwood et al. (1984) calculated volume changes for the time periods 1868-1935, 
1935-1958, and 1868-1958, for the estuary and river reaches shown on Figure 4.  Table 2 
presents their results and shows that the largest volume changes occurred in the estuary's 
bays and shallow flats. Volume changes in the main channels were relatively small.  The 
67 years of the first period encompasses a number of important natural and human 
actions, such as the shift of the north channel out of Baker Bay prior to 1885 (USACE, 
1938), construction of the MCR jetties (1885-1917), and construction of the 25-ft (1910-
1911), 30-ft (1915-1919) and 35-ft (1934-1935) navigation channels.   
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Table 2.  Columbia River Estuary Shoaling and Erosion Rates 
 1958 1868-1935 1935-1958 1868-1958 
 Surface Volume Volume Volume 

ESTUARY SUBAREA Area in Change Change Change 
 Acres in MCY in MCY in MCY 

Baker Bay 14,700 119.6 -6.3 113.3 
North Channel (RM 6-14) 8,200 -4.5 -7.4 -11.9 
Trestle Bay 1,500 11.9 5.2 17.1 
Youngs Bay 9,900 41.4 5.1 46.5 
Desdemona Sands 8,500 60.4 17.0 77.4 
Mid-Estuary Shoals 6,700 1.7 -0.4 1.3 
Brix Bay 10,900 8.1 -0.8 7.4 
Grays Bay 8,300 30.4 -5.3 25.2 
Cathlamet Bay 35,300 64.9 35.3 100.3 
South Channel  
(RM 6-23) 

17,100 -13.1 23.2 10.1 

Lower River Channel  
(RM 23-31) 

7,300 -9.4 1.2 -8.2 

Upper River Channel  
(RM 31-48) 

16,600 25.4 10.8 36.3 

ESTUARY TOTALS 145,000 336.9 77.8 414.7 
From Sherwood, et al, 1984.   
 
The CREDDP bathymetric maps (1983) show the sediment accumulations in the bays 
and shallow flats of the estuary that are the net results of processes that include the 
gradual accumulation of sediments on flats, shifting channels, and the filling and 
abandonment of large channels.  Deposition in the 1868 river channel through Baker Bay 
accounts for a third of the total estuary sediment accumulation between 1868 and 1935.  
Baker Bay became a minor source of sand in the 1935-58 time period.  Desdemona Sands 
experienced sand accumulation in both periods, but switched from a pattern of shifting 
channels prior to 1935, to one of gradual accumulation that continued up to 1982. 
Cathlamet Bay experienced a steady accumulation of sand, which was the result of 
continuously shifting of channels and gradual accumulation on the shallow flats.  The 
changes in the main north and south channels are generally the net results of shifting 
channels with intermittent areas of erosion and deposition. Bed elevation changes of up to 
plus or minus 30-ft were fairly common in those channels over the 67-year period 
between 1868 and 1935.  Sherwood et al. (1984) estimated that at the observed rates of 
sediment accumulation, the estuary would fill in 800 years, but that it would take over 
7,700 years to fill the estuary and the MCR.    
 
Table 3 presents a summary of the Columbia River and estuary sediment budget.  The 
timeframes and volume changes in the estuary on this table are those of Sherwood et al. 
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(1990).  The table shows that the volume changes in the main channel downstream of RM 
31 are much smaller than the corresponding navigation channel dredging volumes.  This 
is a result of using hopper dredges and in-water disposal, as this would just redistribute 
sand within the river channel and have little impact to the net volume of sediment in a 
reach.  The north channel had a net loss of material during both time periods, even though 
it likely received a portion of the in-water disposal from dredging downstream of RM 14.    
 
 
Table 3.  Sediment budget summary for the Columbia River and estuary.  Positive values 
indicate accumulation of sediment. 
 

1868-1935 1935-1958 1868-1958 

AREA Volume 
Change 
in MCY 

Dredging
Volumes
in MCY(1)

Volume 
Change 
in MCY 

Dredging 
Volumes 
in MCY 

Volume 
Change 
in MCY 

Dredging
Volumes
in MCY 

Estuary bays and 
shallow flats 339 (2) 50 (2) 389 (2) 

North Channel 
(RM 6-14) -5 0 -7 0 -12 0 

South Channel  
(RM 6-23) -13 50(3) 23 33(3) 10 83(3) 

Lower River Channel 
(RM 23-31) -9 17(3) 1 8(3) -8 25(3) 

Upper River Channel 
(RM 31-48) 25 19(3) 11 14(3) 36 33(3) 

River Channel 
upstream of RM 48 N/A 113 -140(4) 99 N/A 212 

    

Total Sand Transport 380 88 468 
Total Sediment 
Transport 800 200 1,000 
1 Only minor amounts of dredging occurred before 1900 when the 25-ft channel construction began. 
2 Insignificant dredging volumes in small side channels. 
3 All dredging downstream of Puget Island (RM 40) was done by hopper dredges with in-water disposal except for 5.5 
mcy of pipeline dredging at Miller Sands in 1934-35. 
4 This is a rough estimate of erosion outside the navigation channel between 1920 and 1960 (Hickson, 1961). It covers 
the entire study area, including the reach from Vancouver to Bonneville Dam, but it is estimated that most of the change 
occurred between RM's 48 and 106. It does not account for shoreline fills created with disposal material that would 
probably offset much of the volume lost. 
 
 
Sand Discharge to the MCR 
 
The final component of a sediment budget for the river and estuary is the sediment 
discharge, and more importantly the sand discharge, to the MCR.  This has been a critical 
unknown in the sedimentation analysis of the Columbia River and coastal systems.  
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Given the available data, the sand discharge to the MCR cannot be calculated with a high 
degree of certainty, but reasonable estimates of total sand discharge can be made for the 
1868-1926 and 1927-58 time periods.   
 
One necessary hypothesis for estimating the sediment discharge to the MCR is the sand 
behavior in the river upstream of RM 48.  This reach could be a sand source, a sink for 
inflowing sand, or simply a sand transport reach.  The detailed data on riverbed volume 
changes, sand transport rates and disposal placement, necessary to calculate the sand 
behavior in this reach does not exist.  It is therefore necessary to draw conclusions about 
sediment processes from theory and the limited data that is available. 
 
As Table 3 shows, the only estimate of river channel volume changes is Hickson's (1961) 
140-mcy of erosion between Bonneville and the estuary, between 1920 and 1960.  
Hickson explained this 140-mcy loss (an average of 3.5 mcy per year for 40 years) as 
erosion caused by the construction of pile dike fields along the navigation channel.  He 
also concluded that because there were no apparent increases in estuary dredging, this 
material was discharged to the ocean.  Hickson’s conclusion that the 140 mcy was 
discharged to the ocean is probably wrong.  To transport that volume of sand to the ocean 
would have required a doubling of the river’s sand transport rates and a nearly ten-fold 
increase in sand discharge from the estuary to the ocean, based on the rates calculated by 
Sherwood et al. (1990) for this time period.   While sand transport rates may have 
increased locally around the pile dike fields, it is very unlikely that there would have been 
any overall increase in transport capacity in the relatively unaltered reaches of the lower 
river or estuary.  Also as Tables 3, 4, and 5 show, there was not a large increase in 
estuary or ocean deposition between 1926-58 as would be expected from such a large 
inflow of sand.  Therefore, it is very unlikely that this sand was actually eroded from the 
river and transported through the estuary to ocean. 
 
Based on the Corps' latest analysis of navigation channel shoaling processes (USACE, 
1999), and an examination of disposal practices and channel changes, it appears that the 
140 mcy was dredged from the river and disposed of along the shorelines.  The pile dike 
fields would have cause sand to have been transported into the adjacent navigation 
channel as bedload, causing shoaling that was then dredged and disposed of along the 
shoreline within those same pile dike fields.  The riverbed's adjustment to the pile dike 
fields and the progressively deeper navigation channels would have been comparable to 
the side-slope adjustments expected to follow the proposed 43-ft channel deepening 
(USACE, 1999 and 2001). The side-slope adjustment occurs because bedload movement, 
which is generally directed downstream, has a small displacement towards deeper water 
caused by the side-slopes of the riverbed. The steep side-slopes of the dredge cuts cause 
bedload to be deflected into the channel, forming new shoals.  Over a period of years this 
action would cause the side-slope adjacent to a dredge cut to degrade until an equilibrium 
slope is re-established. This side-slope adjustment often produces very flat slopes that 
extend from the navigation channel to the riverward end of the pile dike fields. The 
estimated 140-mcy of material removed from the riverbed is compatible with the 205 
mcy of dredging that occurred between RM's 40 and 105, during that same time period.  
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Disposal within the pile dike fields was a common practice during that time.  For these 
reasons, it is concluded that the 140 mcy was not transported to the ocean, but actually 
migrated into the navigation channel and was then removed by dredging.  This indicates 
that the riverbed upstream of RM 48 was not a net supplier of sand to the estuary or 
ocean.  
 
While the lower Columbia River has been a sand sink in past geologic times (Gates, 
1994), there are no indications that it has been a significant sink during the last 100 years. 
It would be expected that the natural river would have been at or near a state of dynamic 
equilibrium (sand inflow equals sand outflow, with a balance between erosion and 
deposition) until it reached the depositional environment of the estuary. Sherwood et al. 
(1990), Bottom et al. (2001), Whetten et al. (1969), and Hickson, (1961) use river sand 
transport and sand delivery to the estuary as interchangeable values. The Corps' shoaling 
analysis also supports a conclusion of dynamic equilibrium. Navigation channel shoaling 
was found to be the result of bedload processes that redistribute sand already present in 
the riverbed and not from deposition of inflowing sand (USACE, 1999). Thus, the river 
upstream of RM 48 will be treated as a sand transport reach, with no net change in 
transport volumes. 
 
After setting the sand transport estimates by Sherwood et al. (1990) and Bottom et al. 
(2001) shown in Figure 2 as the delivery to RM 48, the next step in estimating the sand 
discharge to the MCR is to determine how much sand was deposited or eroded between 
RM 48 and the MCR during each time period.  The resulting total net sand volume 
changes would then be combined with the sand inflows from the river to determine the 
sand discharges to the MCR.   
 
To provide consistent time period comparisons, the estuary sub-area volume changes in 
Table 2 were adjusted to match time periods used for the MCR and coastal volume 
changes reported in Gelfenbaum et al. (2002).  This adjustment was made for each sub-
area by using the average annual volume change for 1935-1958 to calculate a volume 
change for 1926-35.  For each sub-area, the 1926-1935 volume changes were subtracted 
from the 1868-1935 volume changes to arrive at 1868-1926 volume changes and added to 
the 1935-58 volume changes to arrive at 1926-58 volume changes.  This method was 
chosen because the 1935-58 river and estuary conditions more closely resemble the 1926-
35 conditions than do the 1868-1935 conditions. This is especially true of the pre-1900 
conditions, which are remarkably different than the 1926-35 conditions. 
 
The bed material gradations measured by Hubbell and Glenn (1973) were then applied to 
the appropriate sub-area volume changes to calculate the fine sediment and sand volume 
changes in each sub-area that are shown in Table 4.  The volume changes from all the 
sub-areas were then totaled for each material size class to arrive at the total net volume 
change for both fine sediments and sand.  The total net volume changes for 1868-1926 
and 1926-58 were subtracted from the corresponding sediment inflows to get the 
sediment discharges to the MCR for both fine sediment and sand.  As shown in Table 4, 
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these calculations determined net sand discharges from the estuary into the MCR inlet of 
138 mcy for 1868-1926 and 17 mcy for 1926-58. 
 
The average annual rates of sand inflow, accumulation, and discharge all declined from 
the first to second time period.  However, the relative proportion of deposition to river 
sand entering the estuary was higher in the 1926-58 period, 85% verses 61%.  The sand 
discharges of 138 mcy between 1868 and 1926 and 17 mcy between 1926 and 1958 
should not be viewed as uniform average annual sand discharges of about 2- and 0.5-mcy 
per year, respectively.  The sand discharges from the estuary to the MCR are probably 
driven by high river discharges just like the river's sand transport.  Sherwood et al. (1990) 
suggest that the largest freshets discharged more sand to the MCR than they transported 
into the estuary from upstream.  The sand discharges would thus follow an annual pattern 
similar to that shown in Figure 2 for the river's sand transport, with most sand discharge 
to the MCR occurring during just a few high streamflow years.   
 
Table 4. Columbia River Estuary and Lower River Shoaling and Erosion Rates 

Volume Change in MCY 
1868-1929 1927-1958 ESTUARY SUBAREA 

Total Fines Sand Total Fines Sand
Baker Bay 122.2 61.1 61.1 -8.9 -4.4 -4.4
North Channel(RM 6-14 -1.4 0.0 -1.3 -10.5 0.0 -10.3
Youngs Bay 39.2 5.1 34.1 7.2 0.9 6.3
Desdemona Sands 53.4 0.5 52.8 24.1 0.2 23.8
Mid-Estuary Shoals 1.8 0.0 1.8 -0.5 0.0 -0.5
Brix Bay 8.4 0.1 8.4 -1.1 0.0 -1.1
Grays Bay 32.6 0.3 32.3 -7.5 -0.1 -7.4
Cathlemet Bay 50.2 10.5 39.7 50.1 10.5 39.6
South Channel (RM 6-23) -22.8 -0.2 -22.5 32.9 0.3 32.6
Lower River Channel (RM 23-31) -9.8 -0.1 -9.7 1.6 0.0 1.6
Upper River Channel (RM 31-48) 20.9 0.2 20.7 15.4 0.2 15.5
Estuary Totals 304.5 77.6 217.2 110.2 7.7 95.7
Sediment Inflow from Upstream 
in MCY 355 355 177 113

Deposition as a Percent of 
Sediment Inflow 22% 61% 4% 85%

Sediment discharge to the MCR 
in MCY 277 138 169 17

 
 
The above sand discharges to the MCR are net values.  They do not give any indication 
of the magnitude of the interactions between the river, estuary, and littoral sand systems.  
It can not be determined if the sand being discharged flowed continuously through the 
river and estuary, or if it had once deposited and was later scoured from somewhere in 
the estuary.  There probably was sand inflow to the estuary from the MCR during these 
time periods, especially into Baker Bay prior to jetty construction. However, the volumes 
of sand inflow from the MCR cannot be specifically determined from the available data.  
If the volume of sand inflow from the MCR could be defined, the sand discharge to the 
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MCR would increase by an equal amount to maintain the sediment budget balance and 
the calculated net sand discharges to the MCR would be unchanged.   
 
MCR SEDIMENT BUDGET 
 
In 1868, prior to jetty construction, at least two channels existed through MCR, with an 
average depth over the ebb tidal delta about 25 ft (USACE 1999).  The location of the 
channels varied from year to year.  As can be seen in Figure 5, Peacock Spit, Clatsop 
Spit, Sand Island, and what was once called Middle Sands, were very dynamic prior to 
the construction period.  Prior to construction of the jetties, the ebb-tidal delta off MCR 
was over 6 miles wide located close to MCR in very shallow water.  After jetty 
construction, the ebb-tidal delta moved more than 10,000 ft offshore from MCR into 
deeper water (USACE 1999).  The MCR jetties were built to maintain a single, stable 
navigation channel.  The south jetty was initially built to stabilize Clatsop Spit, but 
Peacock Spit still meandered into the channel, as can be seen in Figure 6, so the north 
jetty was authorized.  Jetty A, inside the channel was then built to keep the channel from 
migrating too far to the north.   
 
Prior to jetty construction, there was more accumulation found on the south beaches than 
the beaches to the north of MCR.  After construction, during the 1926-1950s period, 
Clatsop Spit began to erode, Peacock Spit accreted at a slower rate than immediately 
post-construction, and the southern portion of the Long Beach sub-cell prograded rapidly.  
Accretion rates within the entire littoral cell generally slowed after the 1926-1950s 
period, as did erosion rates in some areas.   
 
Preliminary modeling results indicate that the areas near the jetties have the highest 
sediment transport rate (Gelfenbaum and Kaminsky, 2000).  There is also an indication 
that some of the sand-sized sediment within the estuary may have been transported 
through MCR from adjacent nearshore and shelf regions of the Oregon and Washington 
coasts.   
 
GeoSea Consulting Ltd. performed a Sediment Trend Analysis (STA) and Acoustic 
Bottom Classification (ABC) (GeoSea 2001) to develop sediment transport patterns 
related to grain-size distributions.  The net transport pathways derived from over 1200 
sediment samples can be seen in Figure 7.  The flow pattern shows a definite separation 
between the river sediment transport and the transport within the entrance channel and 
along the coastline.  There is one accretion pattern that shows sediment moving from the 
estuary towards the north jetty.  The rest of the sediment flowing from the estuary 
appears to flow into Baker Bay and then flow back through a north channel into the 
estuary.   
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Figure 5.  Historical view of MCR prior to jetty construction.  MCR was constantly changing prior to 
improvement.  In 1839, a spit, Middle Sands, is present in the middle of the entrance.  The south jetty was 
initially built to stop Clatosop Spit from entering the channel, as seen in 1885. 
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Figure 6.  Historical view of MCR after jetty construction.  The development of beaches 
adjacent to both jetties can be seen in 1950. 
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Figure 7  Sediment transport around MCR.  From GeoSea, 2001. 
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Buijsman, et al (2002) made some conclusions based on a study of the volumetric 
changes within the CRLC (Figure 8).  He concluded that sand that eroded from the MCR 
inlet and inner delta, moved offshore and northward to supply sand to the outer delta and 
northern beaches.  Eroded sand from the south side of the Columbia River delta and shelf 
along Clatsop Plains was the source of accreted sand to the beach-dune complex of 
Clatsop Plains and the Columbia River outer delta.  Between 1868 and 1928, Long Beach 
and Clatsop Plains both steepened, due to erosion offshore and accretion in the nearshore.  
Table 5 shows the overall volume change calculations from Gelfenbaum, et al (2001).  
There are large uncertainties in the numbers due to vertical datum changes, tide 
corrections, horizontal errors in historical shoreline positions, and vertical errors in the 
DEM. 
 
 

Figure 8  Sub-cells of CRLC adjacent to MCR from Buijsman, et al (2002) 
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Table 5  Volume Changes (mcy) 
 1868-1926 1926-1958 1958-1999 
Long Beach and Peacock 
Spit 

66 71 130 

Long Beach inner 
shelf/offshore 

 48 -1.3 

Inlet -202 -113 -75 
Outer Delta 231 140 122 
South Flank -275 -45 -56 
Clatsop Plains 102 83 56 
Clatsop Plains inner shelf -31 -34  
Clatsop Plains offshore  -128 -83 
Net Volume Change -109 22 93 
Sand Yield from CR 138 17 N/A 
 
Figure 9 (USACE 1999) shows the volume of sediment dredged from MCR.  Prior to 
1945, dredging was performed intermittently, with an average volume dredged of 
0.75 mcy/yr to maintain a 30-foot channel.  From 1945 to 1955, regular maintenance 
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Figure 9 Volume Dredged at MCR 
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dredging was performed at MCR, with an average volume dredged of 1.2 mcy/yr.  As the 
demand for a deeper and better-defined channel increased due to deeper-draft vessels, the 
entrance channel was deepened in 1956 to 48 ft.  The full authorized channel dimensions 
and a 5 ft advanced maintenance depth was maintained beginning in 1977.  A new 
authorized depth of 55 ft below MLLW was obtained in 1985.  The average volume 
dredged since the deepening to 48 ft is shown in Table 6. 
 

Table 6  Volume Sediment dredged from MCR 
Period Average Vol. Dredged 

(cy/yr) 
1956-1976 3,696,071 
1977-1985 5,478,748 
1986-1989 6,375,070 
1990-1998 3,887,378 

 
Disposal of material dredged at MCR has been placed in 7 Ocean Dredged Material 
Disposal Sites (ODMDS) (Figure 10E) since dredging commenced in the late 1800’s.  
Figure 11 shows the volumes placed in each site.  “Between 1904 and 1997, 
approximately 61% of the material dredged from MCR has been placed in the vicinity of 
ODMDS A and E or estuarine disposal sites” (USACE 1999).  The estimated vertical 
erosion rates at sites A and E is greater than 3 and 4 ft/yr, respectively, with average 
water depths at these sites of 45 and 55 ft, respectively.  In USACE 1999, the maximum 
water depth for littoral transport to occur at MCR was determined to be about 59 ft.  This 
is an important depth to consider when determining locations for dredge material 
placement that will be beneficial to the sediment transport within the entire littoral cell; in 
other words, disposal locations that will keep the sediment moving within the littoral cell. 
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Figure 10  Disposal sites at MCR. 
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1868-1926 SEDIMENTATION 
 
RIVER  
 
Prior to 1926, the Columbia basin was largely undeveloped and there is little specific 
information on sediment processes.   The sediment supply was probably similar to that 
described by Whetten et al. (1969), with the upper basin producing most of the silt and 
clay and the Cascades tributaries producing most of the sand.  The Columbia River valley 
was already filled with deep alluvial deposits of sand, with some silt and gravel (Gates, 
1994). The bed of the main river channel was composed of deep deposits of mostly fine 
and medium sand (0.125-0.50 mm).  The results of five sediment samples collected 
between RM’s 60-100 indicate very fine sand and finer sediments made up only 0.1-2.3 
percent of the bed material in the main river channel (Park, 1924). The natural riverbanks 
consisted of basalt or erosion resistant sand, silt, and clay deposits.  The location of the 
river channel had been stable for 6,000 years (USACE, 1986).   
 
The natural sand transport in the lower Columbia River was highly variable, mirroring 
the rise and fall of the river discharges.  Available streamflow data allowed Sherwood et 
al. (1990) to hindcast total sand transport as far back as 1878.  The sand transport in 
Figure 2, shows the annual variability, with annual sand transport ranging from about 0.1 
mcy in 1926 to over 37 mcy in 1894.  The 1894 spring freshet had an estimated peak 
discharge of 1,260,000 cfs, with a maximum stage of 33 feet at Portland (Hickson, 1930).  
The average annual sand transport during this period was near 6 mcy/yr and there were 
seven years with 10 mcy or more.  Bedload transport made up only a fraction of the total 
sand transport, but was an important factor in navigation channel shoaling. Hickson 
(1930) explained that shoaling in the navigation channel was the result of transport, or 
"drift", along the river bottom. He also noted the existence of 8-10 ft high sand waves 
migrating downstream in the navigation channel. Park (1924) also identified the role of 
bedload when he reported the downstream movement of a sand bar caused shoaling of the 
30-ft navigation channel along Puget Island.  
 
Prior to navigation channel development, much of the main river channel already had 
natural thalweg (deepest line) depths in the 35- to 45-foot range.  However, the 
controlling depth (minimum depth available anywhere along the navigation channel) was 
only 12-15 feet (Hickson, 1961). The thalweg of the sandy riverbed repeatedly shifted 
alignment. Because of the naturally occurring depths, only minor dredging was 
conducted in the river to maintain the 25-ft channel. As Figure 12 shows, annual dredging 
increased sharply in 1914, when work began on the 30-ft deep by 300-ft wide navigation 
channel. An ambitious river control program was implemented between 1912 and 1926 
(Park, 1924).  Numerous pile dikes and in-water fills were built along the river to 
constrict the channel, decrease flow into some of the side channels, and to stabilize the 
navigation channel alignment. Pile dikes were usually built in "fields", a series of dikes 
spaced 1,200-1,500 feet apart, which run along the shoreline for up to four miles. Those 
measures combined with dredging began to lower bed elevations in the shallow reaches 
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of the river channel.  Figure 13 shows examples of channel constrictions and the resulting 
channel changes that occurred between 1909 and 1924.   
 
 

Figure 12.  Annual Columbia River dredging between RM 40-106. 
 
 
The CREDDP atlas (1983) shows large changes in the bathymetry in both channels 
around Puget Island between 1868 and 1935.  Based on the work of Sherwood et al. 
(1984), about 20 mcy of sediment accumulated between RM's 31-48 (including portions 
of Cathlamet Bay) between 1868 and 1935.  Park (1924) noted local sediment 
accumulation when he reported that dredging was not required at the upstream end of 
Puget Island until 1921.  
 

COLUMBIA RIVER DREDGING
(Upstream of RM 40)

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

20,000,000

18
90

18
95

19
00

19
05

19
10

19
15

19
20

19
25

19
30

19
35

19
40

19
45

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

YEAR

A
N

N
U

A
L 

D
R

ED
G

IN
G

 V
O

LU
M

E 
in

 C
U

B
IC

YA
R

D
S



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 47 
 

  
 
Figure 13.  Changes in Columbia River cross-sections at constricted reaches.

COLUMBIA RIVER 
CROSS SECTION NEAR RM 99

-60

-50

-40

-30

-20

-10

0

0 500 1000 1500 2000 2500 3000
DISTANCE FROM OREGON SHORE in FEET

DE
PT

H 
in

 F
EE

T 
CR

D

1914
1924
1954
2001
Channel Location"
End of Pile Dikes

COLUMBIA RIVER 
CROSS SECTION NEAR RM 70

-60

-50

-40

-30

-20

-10

0

10

0 500 1000 1500 2000 2500 3000 3500 4000 4500
DISTANCE FROM OREGON SHORE in FEET

DE
PT

H 
in 

FE
ET

 C
RD

1909
1924
1959
2001
Channel Location
End of Pile Dikes

Cottonwood Island

COLUMBIA RIVER 
CROSS SECTION NEAR RM 42

-70

-60

-50

-40

-30

-20

-10

0

10

0 500 1000 1500 2000 2500 3000 3500 4000 4500
DISTANCE FROM OREGON SHORE in FEET

DE
PT

H 
in

 F
EE

T 
CR

D

1909
1924
1959
2001
Channel Location
End of Pile Dikes



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 48 
 

 ESTUARY  
 
During this 1868-1926 time period, the estuary was a depositional area with several large 
unstable channels (Sherwood et al, 1984 and CREDDP, 1983).  At the beginning of the 
time period, there was a sizeable channel along the north side of the estuary that flowed 
from Harrington Point (RM 23) across Grays Bay and through the southern portion of 
what is now Baker Bay.  By 1885, the channel no longer passed through Baker Bay.  By 
then, Sand Island had formed and occupied a portion of the old channel.  A University of 
California (UC-B) report (1936a) also refers to a "Chinook Spit" that migrated from the 
Sand Island location, east through Baker Bay between 1874 and 1989. Between 1868-89, 
Baker Bay was just inside the MCR and exposed to ocean waves form the southwest.  
Ocean waves likely pushed sand into and across Baker Bay.  The UC-B study found that 
after completion of the MCR jetties in 1917, sand movement from the MCR into Baker 
Bay due to ocean waves was greatly reduced.  The pre-1885 changes probably account 
for most of the 120 mcy of accretion that occurred in Baker Bay between 1868 and 1926.  
During that time, the river channel downstream of RM 6 shifted south out of Baker Bay.  
(Sherwood et al. 1984, included the river channels downstream of RM 6 in the entrance 
sub-area, this report uses those same sub-area delineations as shown in Figure 4.) The 
north channel (RM 6-14) also experienced large changes in channel geometry. The deep-
water channel shifted north, with erosion up to 30 ft deep and accretion of up to 20 ft 
along the south side of the channel (CREDDP Atlas, 1983).  Despite the large geometry 
changes there was only slightly more than 1 mcy of net erosion during this time period.    
 
The remainder of the estuary bays and shallows were also accumulating sand during this 
time period.  By 1926, Grays Bay (Figure 4) had an estimated 33 mcy of accumulation, 
much of it in the old north channel which was no longer directly connected to the river 
channel at Harrington Point.  During this period there were three or four distinct, but 
interconnected, channels that flowed through Cathlamet Bay and joined at Tongue Point.  
Downstream of Tongue Point, there were two channels, one passed south to north 
through Desdemona Sands, near RM 15, and the other followed the Oregon shore.  The 
CREDDP atlas (1983) shows all these channels were actively shifting around.  Cathlamet 
Bay and Desdemona Sands both experienced about 50 mcy of deposition during this 
period.    
 
The south channel eroded around 33 mcy downstream of RM 31.  The channel deepened 
over most of this length.  The south channel erosion may have been triggered by flow 
being concentrated in that channel due to the deposition in Cathlamet Bay, Grays Bay, 
and Desdemona Sands reducing flow in the channels in those areas.  The channel would 
have eroded until a balance was reached with the increased flow conditions.   
 
The sediment budget indicates 138 mcy of sand were discharged from the estuary to the 
MCR.  This represents an apparent estuary trap efficiency for river sands of 61 percent.  
However, the trap efficiency for river sands may have been even lower.  As noted above, 
much of the Baker Bay accumulation may have been caused by sediment pushed 
landward by ocean waves and shifting entrance channels.  Sherwood et al. (1984) 
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concluded that Baker Bay and other areas near the MCR were filled by ocean sediment 
that accounted for half of the total estuary accumulation since 1868.  Crediting just the 
Baker Bay sand accumulation to ocean sources would increase the discharge of river 
sands to the MCR to 199 mcy for this time period and lower the estuary’s trap efficiency 
for river sands to 44 percent. 
 
Navigation channel development played a limited role in the estuary changes between 
1868 and 1926.  The MCR jetties, while causing large bathymetric changes in the 
entrance and ocean, may actually have reduced some of the sediment instabilities in the 
lower estuary.  The jetties reduced incoming wave energy and cut off the sand supply 
from Clatsop Spit (UC-B, 1936a).  Those changes would help to stabilize the lower 
estuary by reducing sand transport and supply.  Navigation dredging had little impact 
until construction of the 30-ft channel in 1915-1919.  Even then, much of the south 
channel was naturally over 35 ft deep and only seven miles between RM's 3 and 31 had 
to be dredged for the 30-ft channel (Park, 1924).   Figure 14 shows that only 15 mcy were 
dredged for navigation from 1893 through 1914 and then 24 mcy were dredged to 
construct and maintain the 30-ft channel from 1915 through 1926.  While this dredging 
altered channel depths, it did not influence the volume of material in the main channels 
because hopper dredges did the work.  The hopper dredges used in-water disposal, simply 
moving sand from the navigation channel to other locations within the river channel. 
Disposal may have transferred some sand between channel reaches, such as from the  
south channel to the north channel  

 
Figure 14.  Annual Columbia Estuary (RM 3-40) dredging volumes. 
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in the vicinity of RM 6. However, the bathymetry of the estuary would not have allowed 
the hopper dredges to operate outside the boundaries of the main channels.  The only 
notable flow control structure in the estuary prior to 1922 was the Snag Island jetty, built 
prior to 1871.  That jetty was not on the present south channel, but was in Cathlamet Bay, 
where it directed flow away from Cordell Channel and into Woody Island channel.   
 
 
MCR:  1868-1926 
 
The Columbia River entrance, prior to jetty construction, consisted of a “broad and 
shallow ebb-tidal delta complex with up to three dynamic inlet channels, flanked by 
shallow shoals of Peacock and Clatsop Spit” (Buijsman, et al, 2002).  The natural channel 
had an average depth of 25 ft and shifted on a seasonal and annual basis, as seen in 
Figure 5.  The ebb tidal shoal complex was symmetric on the ocean side of MCR, prior to 
entrance modifications, which strongly suggests a dynamic equilibrium north and south 
sediment transport around MCR.  After jetty construction, the inlet narrowed, and a 
single deeper channel with a depth over 33 ft formed.  The south jetty was initially built, 
1886-1913, to stabilize Clatsop Spit, but Peacock Spit still meandered into the channel, so 
the north jetty was authorized in 1917.  Jetty construction reduced the width of the mouth 
from 6 to 2 miles. 
 
Work by Gelfenbaum and Kaminsky (2000) and Gelfenbaum, et al (2001), calculated 
volume changes within different sub-areas around the MCR between 1868 and 1926.  
During that period, a total of 202 mcy of sand eroded from the entrance channel.  This 
sand migrated to the new ebb-tidal delta, which accreted 231 mcy.  The south flank, 
section 3 in Figure 15, eroded 275 mcy due to the absence of the ebb jet from the 
entrance traversing this area.  The south flank material was transported to the ebb-tidal 
delta.  
 
 
Peacock Spit accreted 29 mcy (an area of 960 acres), while the entire Long Beach sub-
cell only accreted 37 mcy.  This indicates a great imbalance in the areas of accretion on 
Long Beach, with Peacock Spit receiving a greater portion of sediment than the rest of 
the cell.   
 
The area south of MCR, Clatsop Spit and Clatsop Plains, also accreted during this period.  
The shoreline of Clatsop Plains moved seaward, with a rate that increased from 2-3 ft/yr 
prior to jetty construction, to up to 56 ft/yr after construction (Buijsman 2002).  While 
Clatsop Plains and Clatsop Spit accreted 102 mcy and 34 mcy, respectively, the area 
offshore of Clatsop Plains eroded 39 mcy.   
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Figure 15.  Volume change analysis (Buijsman 2002). 
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As can be seen in Table 5, there is a large volume imbalance within the MCR area.  The 
total unaccounted for loss of material amounts to 247 mcy, between the amount of 
sediment being supplied from the Columbia River (138 mcy) and an apparent loss of 
sediment (-109 mcy) in the areas surrounding MCR.  Some of this sediment could be 
accounted for in the amount of sediment dredged from the entrance channel, but that only 
amounts to about 6 mcy for the entire period.  The material may have moved into areas 
further north and south along the coast, areas still within the CRLC but that are not 
accounted for in Table 5.  The volume changes further offshore are also difficult to 
evaluate due to lack of sufficient survey data. 
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1927-1958 SEDIMENTATION 
 
RIVER  
 
There was a marked decline in annual streamflows during this time period compared with 
the earlier period. The hydrologic analysis of Bottom et al. (2001) indicates that because 
of regional climate trends, annual runoff tended to be below normal between 1927 and 
1944 and then returned to a more normal pattern for 1945-58.  Water resource 
development was ongoing throughout the Columbia basin during this time period, but 
only had a small impact on annual streamflows.  Bonneville (1937), The Dalles (1957), 
McNary (1953), Chief Joseph (1955), and Grand Coulee (1941) dams were constructed 
on the main stem of the Columbia River.  These dams have run-of-river reservoirs with 
little capacity to store water, except Grand Coulee, which is a storage project.  Because of 
the limited storage capacity, these dams had only minor impacts on Columbia River 
discharges. Upper basin irrigation withdrawals did cause a slightly reduction in 
streamflows throughout this time period.     
 
 
Figure 2 shows the reduced sand transport resulting from the decreased streamflows.  The 
average annual sand transport for this period was 3.6 mcy/yr, or 60 percent of the 1878-
1926 average of 6 mcy/yr.  The occurrence of very high annual sand discharges in the 
river declined even more, as only one year exceeded 10 mcy, which was 1948 with 19 
mcy.  Other than the effects due to streamflow changes, the upstream reservoirs did not 
noticeably affect sand transport or supply.  Whetten et al. (1969) found no sand 
accumulations in the Columbia River reservoirs.  They reported that sediment deposited 
in Columbia River reservoirs during low flows was eroded and transported by subsequent 
high flows.  Sand waves were reported migrating downstream in the Bonneville pool at 
rates of around 1-2 feet per day during the 1964 spring freshet. They also noted that sand 
waves covered over 80 percent of the riverbed downstream of the Willamette River.  
They estimated that downstream of Bonneville, the Columbia River's bedload transport 
was less than 1 mcy/yr.  While those observations were made in the 1960's, they would 
also be indicative of sand movement in the 1927-58 time period.   
 
Navigation development had a larger impact on the river during this time period. The 
channel was expanded to 35-ft deep by 500-ft wide and adjustments to channel alignment 
that brought the channel to approximately its current location. Navigation dredging 
remained steady, with 158 mcy dredged from upstream of RM 41 during this period. The 
channel impacts were largest in those naturally shallow reaches where channel 
constrictions were built.  The lowering of the riverbeds and reduction in widths shown in 
Figure 13 are typical of the riverbed changes in the constricted reaches.  The increased 
depths across the riverbed are due to the deflection of bedload into the deeper navigation 
channel and the subsequent removal of the resulting shoal by maintenance dredging 
(Eriksen and Gray, 1991). In these areas, much of the sand was disposed of within the 
pile dike fields, producing the sediment accumulations shown in Figure 13.  
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ESTUARY  
 
The estuary continued to accumulate sediment, however there was a clear change in the 
accumulation pattern.  In the earlier period (1868-1926), all parts of the estuary 
downstream of RM 31 accumulated sediment except for the main channels. During 1926-
58, the north side of the estuary lost sediment and the south side, including Desdemona 
Sands and the south channel, accumulated sediment.  The CREDDP atlas shows shifting 
channels and mixed erosion/deposition over the flats throughout the estuary.   
 
The sediment losses from the north side of the estuary were relatively small, only 28.5 
mcy (23 mcy of sand), but losses occurred in all sub-areas, as shown in Table 4.  Baker 
Bay was protected from ocean waves by the MCR jetties and Sand Island.  The bay, 
which had accumulated over 120 mcy in the earlier time period, lost nearly 9 mcy of 
sediment during this period.   
 
The sediment accumulations on the south side were nearly five times greater than the 
north side losses.  The sand accumulations in Cathlamet Bay and the main south channels 
totaled 90 mcy, nearly equal to the 113 mcy of sand inflow from the river.  Overall, the 
net sand accumulations in the estuary amounted to 85 percent of the 113 mcy of total 
Columbia River sand inflow during this period.   
 
In another 1936 report, UC-B (1936b) used a physical model to look at bedload 
movement in the estuary downstream of RM 30. The study examined bedload transport 
over the course of a tidal cycle for an "average" river discharge of 196,000 cfs and a 
"freshet" discharge of 556,000 cfs. The transport rates calculated in that study were very 
small, but the bedload transport patterns give an indication of the estuary's behavior in the 
1930’s.  
 
The UC-B model results for "average" conditions showed the bedload changing direction 
with the tide as far upstream as Harrington Point (RM 23).  The net transport for average 
flow conditions was downstream everywhere in the estuary, except for the reach 
downstream of RM 5.  Under freshet conditions the model showed net downstream 
bedload transport throughout the estuary, including downstream of RM 5.  The daily 
transport rates for the freshet condition were 4 to 35 times higher than the daily rates for 
average conditions at the same locations.   
 
 
The UC-B model showed that under average flow conditions, the net upstream bedload 
transport near Sand Island (RM 4-5) resulted from transport in the northern and central 
portions of the channel. Under freshet conditions the net bedload transport was 
downstream in this reach.  However, over the course of a year, the sum of the average 
conditions would prevail and there would be net upstream bedload transport in the 
channel at RM 4-5.  It is noteworthy that the model results also showed a very small net 
bedload discharge from the MCR to the ocean under both average and freshet conditions.  



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 55 
 

These model results indicate net movement away, in both directions, from the RM 4-5 
reach, an area that actually did erode considerably between 1926-58.   
 
Both average and freshet conditions showed sand being transported northwest away from 
the south channel between Tongue and Harrington Points (RM 17-23) and into Grays 
Bay and the mid-estuary shoal.  The transport paths indicate sand would move seaward 
through Grays Bay and the mid-estuary shoal, and into the north channel and Desdemona 
Sands (UC-B, 1936b).  These downstream transport paths converge at Desdemona Sands 
with the upstream paths in the RM 4-5 reach.  This would indicate an area of sand 
accumulation and suggests that much of the sand lost from the north channel, Grays Bay, 
and the mid-estuary shoal was accumulated on Desdemona Sands.   
 
The UC-B model results for "average" conditions for the south channel showed little or 
no upstream bedload transport during the flood tide and only low rates of downstream 
transport during ebb flows.  With all the pathways leading away from the south channel 
in the estuary, the only source for the sand accumulation in the south channel (RM 6-31) 
and Cathlamet Bay would have been the inflowing sand from the Columbia River.   
 
Lockett (1967), citing another model study and prototype measurements, presented the 
map of bottom sediment transport shown in Figure 16. The pattern is very similar to the 
bedload patterns reported by UC-B in 1936.  Both studies show sand moving landward in 
the north channel near Sand Island, sand moving northwest away from the south channel 
between RM's 17-23, and sand transport following the south channel to the MCR.  
Locket identifies net transport paths and no transport volumes were reported.  Lockett 
cites observed bed sediment characteristics and sand wave patterns as the prototype 
information supporting this transport pattern.  
 
The transport patterns presented by UC-B and Lockett, and the lower streamflows and 
sand inflow from the river during this time period can also be used to explain the changes 
in estuary sedimentation trends, as described below.   
 
With lower discharges and less sand transport in the river, there would have been less 
sand diverted from the south channel, between RM 17-23, to the north side of the estuary.  
The lower supply would reduce deposition in Grays Bay and the mid-estuary shoal.  
Erosion, being more dependent on tidal currents, would not have been influenced as 
much by the reduced river flows.  The large reduction in deposition, coupled with 
continued erosion resulted in a shift to net erosion in those areas.   
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Figure 16.  Sand transport paths from Lockett, 1967. 
 
 
 
The lower streamflows would have had the most impact on sand transport capacity in the 
main channel and Cathlamet Bay.  The smaller freshet flows would have reduced the 
annual sand transport capacity through the south channel to the MCR.  Lower 
streamflows potentially could allow tides to transport sand upstream from the MCR into 
the south channel, but the UC-B and Lockett reports both indicate this did not happen and 
that net transport, though much smaller, remained in the downstream direction to the 
MCR.  The lack of large freshets to carry river sand out of the estuary would explain the 
increase in the estuary's trap efficiency (based on inflowing river sand) from 61 percent 
for 1878-1926 to 85 percent for 1927-1958.  
 
Utilizing the theories that converging transport pathways indicate an area of deposition 
and that of mass balance, the estuary’s transport paths and sediment volume changes can 
be used to make an estimate of the volume of sand that may have entered the estuary 
from the ocean.  Both UC-B and Locket indicate there is net upstream sand transport in 
the north channel but not in the south channel in the vicinity of RM 4-5.  The reports also 
show that the landward transport in the north channel converges around Desdemona 
Sands with downstream transport from the north side of the estuary. Therefore, if there 
were any inflow of sand from the MCR, it would be part of the 24-mcy accumulation on 
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Desdemona Sand.  As described above, the 19 mcy of sand eroded from the north 
channel, mid-estuary shoal, Grays Bay, and Brix Bay was the likely source of much of 
the Desdemona Sands accumulation.  The additional 5 mcy of sand accumulated on 
Desdemona Sand could have come from the river, the MCR, or the ocean.  Based on 
Lockett's conclusions that there was ocean sand moving upstream in the north channel, 
that additional 5 mcy would have come from the MCR or ocean.  This amounts to an 
average annual sand inflow from the MCR through the north channel of less than 0.2 
mcy/yr. 
 
Navigation developments in the estuary included increasing the channel depth to 35 ft, 
realigning the channel at Miller Sands (RM's 22-25), and construction of pile dikes 
around Sand Island and at Miller Sands.  All the dredging was done by hopper dredges 
using in-water disposal, except the Miller Sands realignment.  As in the earlier period, the 
in-water disposal would have been along the navigation channel near the dredging sites.  
The dredging and disposal would not have changed the sediment volumes along the 
channel, except for some material that may have been transferred from the south channel 
to north channel near RM 6.    
 
The Miller Sands realignment was constructed in 1934-35 by a pipeline dredge and the 
5.5 mcy of disposal created the main island at Miller Sands.  Pile dikes were built to 
reduce flow through the old channel at Miller Sands.  This action, combined with the 35-
ft channel and deposition in Grays Bay, essentially established the south channel as the 
dominant estuary channel.   
 
The pile dikes at Sand Island were built in 1933-34 to stop the northward migration of the 
north channel.  The CREDDP bathymetric maps show the pile dikes did stop the 
migration and some sediment accumulated around the upstream dike near Chinook Point. 
 
MCR:  1927-1958 
 
The erosion/accretion pattern around the MCR was similar to the earlier period.  
Accretion continued in the outer ebb-tidal delta, and the beach-dune complexes of Long 
Beach and Clatsop Plains. The area of greatest coastal accumulation shifted away from 
MCR during this period, as seen in Figure H from Gelfenbaum, et al. (2001).  The inner 
portion of the ebb tidal delta, the inlet, and Clatsop Plains shoreface (Figure I) 
experienced erosion during this period.   
 
The inlet and inner portion of the ebb-tidal delta eroded 113 mcy.  This deepened the 
channel and the seafloor west of Clatsop Spit, which caused erosion.  While the inlet and 
inner delta eroded, there was 140 mcy of accretion in the deeper water on the eastern 
edge of the outer delta.   
 
Peacock Spit accumulated 33 mcy of sand, but accumulation was at a slower rate than in 
the previous time period (Gelfenbaum, et al., 2001).  The southern end of Long Beach, 
including Peacock Spit, accreted 102 mcy, while the northern portion eroded 31 mcy.  
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Buijsman, et al (2002) suggests that the erosion at the northern end is related to sediment 
transport processes around Willapa Bay. 
 
 
The middle of the Clatsop Plains sub-cell began to prograde significantly with the 
shoreline moving seaward at rates of 23-26 ft/yr and a volume change of +83 mcy.  The 
inner shelf, just offshore of Clatsop Plains, eroded 34 mcy, and may have acted as a 
sediment source for Clatsop Plains.  Further offshore, the area eroded 128 mcy. 
 
Annual maintenance dredging has been performed at the MCR since 1945. Dredging was 
conducted only intermittently prior to 1945.  More than 36 mcy of sediment was dredged 
from the entrance channel during this time period, with 14 mcy dredged in 1956 for a 48-
ft channel-deepening project.  Dredging amounts to about a third of the volume loss from 
the inlet.  Disposal was offshore about 1 to 2 miles southwest of the south jetty in water 
depths of 60 ft (USACE 1999).   
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1958-1999 SEDIMENTATION 
 
RIVER  
 
This is a long time period, with a substantial change in the Columbia River’s annual 
streamflow pattern and sediment transport occurring in the middle of the period.  
Additional hydropower and flood control projects were completed in the basin, including 
the four lower Snake River dams and large storage reservoirs in Canada.  Flow regulation 
of the spring freshet became effective in 1973, reducing the 2-year peak discharge from 
560,000 cfs to 360,000 cfs (USACE, 1987).  The navigation channel downstream of 
Portland/Vancouver was deepened to 40-ft between 1968 and 1972.   
 
Because of the exponential relationship between sand transport and river discharge, the 
annual sand transport declined sharply after flow regulation became fully operational in 
1973, as shown in Figure 2.  The average annual sand transport for the entire period was 
1.8 mcy/yr, half that of the 1926-58 period.  However, the pre-regulation period (1959-
72) had an average annual sand transport of 2.7 mcy/yr, compared to a post-regulation 
(1973-99) average of 1.3 mcy/yr.  The high streamflow years of 1996 and 1997 
accounted for nearly half of the 1973-99 sand transport.  Prior to 1996, the post-
regulation total sand transport averaged only 0.8 mcy/yr; comfortably within the 0.4-1.0 
mcy/yr range of total sand transport used in the Corps’ channel improvement FEIS 
(USACE, 1999a).   
 
While sand transport has declined significantly since the late 1800’s, a sand supply has 
remained readily available in the riverbed from Bonneville Dam to the MCR.  A 
comparison by Jay and Naik (2000) of pre-1970 and post-1990 sediment transport data 
from the Columbia River at Beaver, Oregon (RM 53) found the best-fit sediment load 
curves for the two periods were not statistically distinguishable. They concluded that 
sand is and always has been available in the riverbed and that of the human actions; flow 
regulation has had the greatest impact on sediment transport. The conclusions of Jay and 
Naik are consistent with the Corps’ conclusions that the reductions in sand transport are 
the result of flow regulation and that there has been no substantial change in the river’s 
sand supply (USACE, 1999 and 2001).   
 
Navigation development continued to have an impact on main channel depths.  The 
navigation channel was deepened to 40-ft and additional pile dikes were built between 
1968 and 1972.  By the 1999, thalweg depths had increased to near 50 feet throughout 
most of the river downstream of Portland/Vancouver.  Upstream of Portland/Vancouver 
the navigation channel is maintained to 17 ft deep and the riverbed has changed relatively 
little in the last 130 years.   
 
The riverbed’s side-slopes have remained flat and depths across the entire channel have 
increased in response to navigation dredging.  Navigation channel shoaling continued to 
be caused by bedload transport (USACE, 1999), as originally noted by Park in 1924 and 
Hickson in 1930.  The time periods in the sediment transport analysis by Jay and Naik 
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cited above spanned the construction and 20-25 years of maintenance of the 40-ft 
navigation channel.  While they did not specifically comment on the influence of the 
navigation channel, the lack of change in sediment transport that they identified would 
indicate that channel related actions also had no detectable impact on sand supply or 
transport rates in the river.   
 
ESTUARY  
 
Bathymetric difference maps of the estuary were prepared by CREDDP (1983) for the 
period 1958-82, but limited survey coverage prevented calculation of the volume changes 
(Sherwood, 1984).  The most recent changes around the estuary cannot be identified 
because there has not been a complete survey of the estuary since 1982.  However, the 
Corps has repetitive surveys along the navigation channel and of the lower 7 miles of the 
north channel. 
 
The CREDDP atlas shows shifting channels and mixed erosion/accretion over the flats 
throughout the estuary, very similar to the 1935-58 sedimentation patterns.  The south 
channel appears to have expanded, but shows a mix of erosion and accumulation over the 
length of its course.   The cross estuary channels continued to dwindle in size as sediment 
accumulated on the south side of the estuary flats.  There was erosion along both sides 
and accumulation in the center of the north channel near Sand Island, RM 5-8.  Eriksen 
(2001) identified continued active sedimentation in the north channel with erosion at RM 
5 and sediment accumulation around RM 6-7 between 1980 and 2001.   
 
In addition to the reports by Locket (1959, 1963, and 1967) from the beginning of this 
time period, there have been two other studies that address estuary sediment transport 
during this period.  Sherwood et al. (1984) conducted an extensive study of sediment 
processes downstream of RM 48 that is the source of the sediment volume changes used 
in this analysis.  That study also examined suspended and bedload transport in the 
estuary.  The other study, done by McLaren and Hill in 2001, primarily looked at 
sediment transport patterns in the MCR and ocean, but included the area just inside the 
MCR at the confluence of the north and south channels.   
 
The Sherwood et al. (1984) study used the CREDDP bathymetric atlas, grain size 
analysis, suspended sediment measurements, and side-scan sonar to evaluate sediment 
transport and erosion/accretion patterns in the estuary.  Their detailed analysis found 
much spatial and temporal variation in the sediment processes.  They concluded that 
upstream of Tongue Point the estuary functioned as a fluvial system, with tidal hydraulics 
and ocean waves becoming more important closer to the MCR.   
 
Sediment processes were found to vary at time scales ranging from the daily tidal cycle to 
monthly spring/neap cycles, to the seasonal streamflow pattern.  Figure 17 is Sherwood et 
al’s summary of estuary sediment transport and deposition that integrates those temporal 
variations.  With only some minor differences, the overall sedimentation patterns shown 
in Figure 16 (Locket, 1967) and Figure 17 (Sherwood et al., 1984) match closely.  The 
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minor differences are in the extent of upstream bedload transport in lower reaches of the 
south and north channels.  The time period between these two studies includes the 
construction of the 40-ft navigation channel in 1968-72 and the implementation of greater 
flow regulation by upstream reservoirs in 1973. 
 
In the south channel Locket concluded that net transport was seaward through this entire 
reach to the MCR.  Sherwood et al. found a complex pattern below RM 14, with transport 
direction changing with location and season.   They concluded there was net seaward 
transport upstream of RM 14 and downstream of RM 8, but net landward transport, 
mainly on the south side of the channel, at RM 9-10.   
 
In the north channel, Locket extended net landward transport upstream to about RM 16, 
while Sherwood et al. stopped it at about RM 13.  Both studies show transport paths 
converging in the vicinity of Desdemona Sands, suggesting that sand from the river and 
the MCR will continue to accumulate there.  They also both show sediment moving from 
the ocean through the MCR and into the north channel. 
 
 

 
 
 
Figure 17.  Sediment transport paths from Sherwood et al., 1984.  
 
 
The minor differences between the two studies are indicative of the complexity of the 
bedload transport processes in the heavily tidally influenced reach downstream of RM 16. 
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Sherwood et al. identified that transport varied with changing river flows and the 
different patterns are likely the result of different flow conditions during the two 
observation periods. 
 
In the estuary, the 2001 study by GeoSea includes only the confluence of the north and 
south channels downstream of RM 6 (Figure 7).  This study used grain size statistics from 
bed material samples collected in August and September 2000, to determine sediment 
transport paths and the trend toward erosion, accumulation, or equilibrium.  The results 
show seaward transport and net accumulation in the south channel between RM 4-6 and 
then the paths turning landward into the north channel.  The results indicate erosion on 
the south side and deposition on the north side of the north channel.  It is notable that this 
study differs from all the studies discussed above in that it does not indicate a transport 
path that would move sand from the MCR into the estuary.  This study again 
demonstrates the complexity of bedload transport near the MCR and the differences may 
also be the result of flow conditions at the time of the study.   
 
Navigation developments in the estuary included increasing the channel depth to 40 ft 
and construction of pile dikes at Miller Sands and Pillar Rock.  Changes in dredging and 
disposal practices probably contributed to the apparent expansion of the south channel 
and to sediment accumulation in the north channel near Sand Island. 
 
Hopper dredges using in-water disposal did most of the 113 mcy of estuary dredging 
during this period.   Upstream of RM 15 the in-water disposal would have been along the 
navigation channel near the dredging sites, as it had been in the past.  However, 
downstream of RM 15 there was a significant change in the in-water disposal practices.  
It was a common practice between 1957-87 to dispose of sand from the south channel, 
RM 5-13, at “Area D” in the north channel near RM 6.  During that time, over 12 mcy 
was dredged from the south channel and disposed of in Area D (Beeman and Shapiro, 
1987).  An additional 8 mcy of sand from the MCR dredging was also disposed at Area D 
during that time.  This disposal could very well have been the cause of the sediment 
accumulation in the center of the north channel between RM 5-8.  The removal of sand 
from the south channel would have contributed to its enlargement between RM 5-13. 
 
Pipeline dredges were used frequently between RM 19-29 and 37-39.  Much of the 
pipeline disposal was placed along the shorelines and eventually eroded back into the 
river.  There is about 17 mcy of disposal that was placed on Rice Island, Miller Sands 
Spit, and Pillar Rock Island that remains in place.  Perhaps another 1-2 mcy remains at 
shoreline sites located between RM 29-40.  Pile dikes were built to protect the disposal at 
Rice and Pillar Rock islands.   
 
 
MCR:  1958-1999 
 
The erosion/accretion pattern for the MCR area for 1959-99 is similar to the earlier two 
periods, however there are is a large increase in the MCR dredging that may have altered 
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the sediment budget for the inlet sub-area. During 1959-75 annual dredging at the MCR 
averaged 2-3 mcy/yr and then from 1976 to 1999 it averaged 4-5 mcy/yr.   Over 175 mcy 
of sediment was dredged from the entrance channel during this time period.  Of that total, 
the 69 mcy that was disposed of on the outer ebb-tidal delta and the remainder was placed 
near the west end of the north jetty.  While during the earlier time periods dredging and 
disposal volumes were small compared the inlet volume losses, during 1959-99 the 69 
mcy of dredged sand transferred to the outer ebb-tidal delta is nearly equal to the 75 mcy 
of sediment lost from the inlet.  The 69 mcy also is over half of the 122 mcy accreted on 
the outer ebb-tidal delta during that time period.   
 
Along Long Beach, north of MCR, the accretion pattern from the previous period 
continued, with the northern areas accreting faster than previously and the southern 
portion decreasing its accumulation rate.  Peacock Spit, at the extreme southern end of 
Long Beach, eroded 9 mcy (Gelfenbaum, et al 2001), while the rest of Long Beach 
continued to accrete at a moderate rate (Figure 18).  The sediment supply to Peacock Spit 
and adjacent nearshore areas was augmented by the Corps’ placement of MCR disposal 
material in Area E at the west end of the north jetty and Site B. 
 
The areas to the south of MCR all experienced decreased accumulation rates, with 
Clatsop Spit appearing to stabilize.  Central Clatsop Plains prograded at a slower rate 
than the previous time period, with an accretion of 56 mcy, augmented by sediment 
disposal at Site A.   
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Figure 18  Volume changes along the CRLC (Gelfenbaum and 
Kaminsky et al, 2000) 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 65 
 

Bibliography  
 
American Society of Civil Engineers, 1977, Sedimentation Engineering, Vito Vanoni, 
Editor, New York, NY 
 
Beeman, Ogden, and Associates and Shapiro and Associates, 1987, Evaluation of Effects 
of Dredged Material Disposal at Area “D” Columbia River Estuary, Prepared for the 
USACE, Portland District, Portland, Oregon, September, 1987. 
 
Bottom, D.L., C.A. Simenstad, A.M. Baptista, D.A. Jay, J. Burke, K.K. Jones, E. 
Casillas, and M.H. Schiewe, 2001 (unpublished Draft Report), Salmon at River's End: 
The Role of the Estuary in the Decline and Recovery of Columbia Salmon, National 
Marine Fisheries Service, Seattle, Washington. 
 
Buijsman, M. C., C. R. Sherwood, A. E. Gibbs, G. Gelfenbaum, G. Kaminsky, P. 
Ruggiero, and J. Franklin, 2002, Regional Sediment Budget Analysis of the Columbia 
River Littoral Cell, USA, USGS Open File Report 02-001 
 
Columbia River Data Development Program, 1983, Bathymetric Atlas of the Columbia 
River Estuary, Astoria, Oregon. 
 
Eriksen, K.W. and F.J. Gray, 1991, Bedload Shoals in a Deep-Draft Navigation Channel, 
Proceedings of the Fifth Federal Interagency Sedimentation Conference, Las Vegas, 
Nevada.  
 
Eriksen, K.W., 2001, SEI Presentation, June 7-8, 2001. 
 
Gates, E.B., 1994, The Holocene Framework of the Lower Columbia River Basin,  M.S. 
Thesis, Portland State University, Portland, Oregon. 
 
Gelfenbaum, G. and G.M. Kaminsky, 2000, Southwest Washington Coastal Erosion 
Workshop Report 1999, USGS Open-File Report 00-439 
 
Gelfenbaum, G., M.C. Buijsman, C.R. Sherwood, H.R. Moritz, and A.E. Gibbs, 2001, 
Coastal Evolution and Sediment Budget at the Mouth of the Columbia River, USA, 4th 
International Conference on Coastal Dynamics, Lund, Sweden.  
 
GeoSea Consulting (Canada) Ltd., 2001, A Sediment Trend Analysis and an Acoustic 
Bottom Classication in the Mouth of the Columbia River: Implications to Dredge 
Disposal Operations and Coastal Erosion, Brentwood Bay, BC, Canada. 
 
Hickson, R.E., 1930, Shoaling on the Lower Columbia River, The Military Engineer, 
pp217-219, May-June 1930 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 66 
 

Hickson, R.E., 1961, Columbia River Ship Channel Improvement and Maintenance, 
Journal of Waterways and Harbors Division, American Society of Civil Engineers, NY, 
NY, August 1961. 
 
Jay, D.A. and P. Naik, 2000, Climate Effects on Columbia River Sediment Transport, 
USGS Open File Report 00-439, Southwest Washington Coastal Erosion Workshop 
Report 1999, edited by G. Gelfenbaum and G. Kaminsky. 
 
Joint Institute for the Study of the Atmosphere and Ocean, 2002, Pacific Decadal 
Oscillation, http://tao.atmos.washington.edu/pdo/, University of Washington, Seattle, 
Washington 
 
Locket, J.B., 1959, Interim Consideration of the Columbia River Entrance, Journal of 
Hydraulics Division, American Society of Civil Engineers, NY, NY, January 1959 
 
Locket, J.B., 1963, Phenomena Affecting Improvement of the Lower Columbia Estuary 
and Entrance, Federal Interagency Sedimentation Conference, Jackson, Mississippi. 
 
Locket, J.B., 1967, Sediment Transport and Diffusion: Columbia Estuary and Entrance, 
Journal of Waterways and Harbors Division, American Society of Civil Engineers, NY, 
NY, November 1967. 
 
Moritz, H.R., Kraus, N.C., Hands, E.B., and Slocum, D.B., 1999, Correlating 
oceanographic processes with seabed change, mouth of the Columbia River, USA, 
Coastal Sediments ’99. Long Island, NY, pp. 1643 - 1659. (SWCES 99-06)  
 
National Oceanic and Atmosphere Administration, 2002, NOAA El Nino Page, 
http://elnino.noaa.gov/, U.S. Department of Commerce 
 
Park, Maj. R., 1924, Improvement of the Lower Columbia River for Ocean Navigation, 
U.S. Engineer Office, Second District, Portland, Oregon. 
 
Sherwood, C.R., J.S. Creager, G. Gelfenbaum, and T. Dempsey, 1984, Sedimentary 
Processes and Environments in the Columbia River Estuary,  Columbia River Estuary 
Data Development Program, Columbia River Estuary Study Taskforce, Astoria, Oregon. 
 
Sherwood, C.R., D.A. Jay, R.B. Harvey, P. Hamilton, and C. Simenstad, 1990, Historical 
changes in the Columbia River Estuary, Progress in Oceanography, 25-15-79. 
 
Sustainable Ecosystems Institute, 2001, Channel Improvement Questionnaire, Portland, 
Oregon 
 
University of California, Berkeley, 1936a, Mouth of the Columbia River Beach Erosion 
Investigations, Summary of Observations and Results July 1933- August 1936, U.S. Tidal 
Model Laboratory, Technical Memorandum No. 20, Berkeley, California. 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 
 

Exhibit J, Columbia River Sedimentation Impacts Analysis (Revised)                         Page 67 
 

 
University of California, Berkeley, 1936b, Final Report on Field and Laboratory Studies 
of the Navigation Channels in the Estuary of the Columbia River, U.S. Tidal Model 
Laboratory, Technical Memorandum No. 21, Berkeley, California, December 28, 1936. 
 
USACE, 1938, Mouth of the Columbia River, Oregon and Washington, Portland District, 
Portland, Oregon. 
 
USACE, 1985, Mount St. Helens Decision Document, Portland District, Portland, 
Oregon. 
 
USACE, 1986, Investigation of Bank Erosion at Sauvies Island, Oregon,  Portland 
District, Portland, Oregon, September 1986. 
 
USACE, 1987, Columbia River Basin, Cumulative Frequency Curve, Maximum Annual 
Daily Discharge, Columbia River at The Dalles, Oregon, North Pacific Division, 
Portland, Oregon 
 
USACE, 1987, Maintenance of Columbia River Pile Dikes: An Interim Report, Value 
Engineering Study, Portland District, Portland, Oregon, August 1987. 
 
USACE, 1989, Sedimentation Investigations of Rivers and Reservoirs, Washington D.C., 
December 1989. 
 
USACE, 1999, Integrated Feasibility Report for Channel Improvements and 
Environmental Impact Statement, Columbia and Lower Willamette River Federal 
Navigation Channel, Portland District, Portland, Oregon, August 1999. 
 
USACE, 2001, Columbia River Channel Improvements Project Biological Assessment, 
Portland District, Portland, Oregon, December 2001. 
 
USACE, 2002, Columbia and Lower Willamette River Federal Navigation Channel 
project files, Portland District, Portland, Oregon. 
 
U.S. Geological Survey, 1980-2000, Water Resource Data, Oregon, Portland, Oregon 
 
Whetten, J.T., J.C. Kelly, and L.G. Hanson, 1969, Characteristics of Columbia River 
Sediment and Sediment Transport, Journal of Sedimentary Petrology, Vol 39, pp 1149-
1166 
 
 



 
 

EXHIBIT K-1 
EVALUATION REPORT 

WHITE AND GREEN STURGEON 
(REVISED) 

 



Columbia River Channel Improvement Project
Final Supplement Integrated Feasibility Report and Environmental Impact Statement 

 
 
 

Table of Contents 
Exhibit K-1 

Evaluation  Report 
White and Green Sturgeon (Revised) 

 
 
 

Introduction          1 
Studies 

ODFW / WDFW Report       1 
USGS Report         3 

Conclusions          4 
Attached Report 
 Seasonal Presence And Diet Of White Sturgeon In Three Proposed   
                In-River, Deep-Water Dredge Spoil Disposal Sites In The  
                Lower Columbia River       5 
  Abstract        7 
  Introduction        7 
  Methods        8 
  Results         10 
  Discussion        13 
  Future Work        21 
  Acknowledgements       21 
  References        22 
  Appendix A        23 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-1, Evaluation Report White and Green Sturgeon (Revised)                                                      Page 1 

Evaluation  Report 
White and Green Sturgeon (Revised) 

 
 

 
INTRODUCTION 

 
This memorandum provides supporting information on the effects of dredging and in-water 
disposal of dredge materials from the Corps of Engineers Channel Improvement Project on white 
sturgeon (Acipenser transmontanus) and green sturgeon (A. medirostris) in the lower Columbia 
River. The following is a summary of the research conducted by Oregon Department of Fish and 
Wildlife and Washington Department of Fish and Wildlife on the distribution and abundance of 
sturgeon at three deep water sites in the project area as well as feeding habits at the site at RM 
30. The final report from ODFW/WDW is attached. A progress report on the telemetry work on 
sturgeon behavior at RM 30 by the U.S. Geological Survey (USGS) is also attached.  Although 
no green sturgeon were caught during the ODFW or USGS studies, green sturgeon have been 
observed in the study area.  Because green sturgeon occupy similar habitat to white sturgeon, and 
because they are thought to behave similarly, the conclusions of these studies regarding the 
behavior of and potential effects on white sturgeon should apply equally to green sturgeon. 
 

STUDIES 
 
ODFW / WDFW Report 
 
Introduction 
Three sites within the lower Columbia River that are possible flowlane disposal sites were 
sampled by the ODFW in cooperation with the WDFW for the presence of sturgeon. The sites 
were sampled during summer, winter, and spring to determine if there are differences in sturgeon 
seasonal use of these areas. The objectives of this work were to: (1) further describe potential 
effects of flowlane disposal on sturgeon, and (2) provide, if necessary, recommendations to 
minimize the effects of flowlane disposal on sturgeon. Specific tasks include: (1) documenting 
the seasonal presence of sturgeon in the disposal areas, and (2) characterizing the diets of 
sturgeon collected in the disposal areas as compared to benthic invertebrate data collected. 
 
The benthic invertebrate information was collected in 2001 by Marine Taxonomic Services Ltd. 
Two surveys of the benthic invertebrate population near the Three Tree Point site (CRM 30) on 
the lower Columbia River were done. One in the summer and one in the winter. 
 
Results 
 
A total of 1,022 white sturgeon were caught during the four sampling periods. Gill nets caught 
410 sturgeon and 612 sturgeon were caught using setline gear. Gill nets were found to be more 
efficient in catching sturgeon then set line gear during all sampling periods. An examination of 
34 white sturgeon stomachs was done. 
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White sturgeon were present in all three potential flowlane disposal sites sampled. Season 
appeared to influence the catch at all three sites with summer catches providing the greatest 
species diversity and winter the least. Diversity and abundance of sturgeon caught differed 
greatly among sampling periods.  It is possible that white sturgeon vulnerability to catch is 
related to season or water temperature (season or temperature may affect general fish activity 
levels or feeding activity). This would mean that catch rate does not correlate directly with fish 
density throughout the year. Regardless of the cause, it seems clear that seasonality does play a 
role in white sturgeon use of the three sites. 
 
Long-distance seasonal movements of white sturgeon in the Columbia River have been 
previously documented (Bajkov 1951; Haynes et al. 1978; Haynes and Gray 1981; North et al. 
1993). Immature sturgeon were found to undertake an upriver migration in the fall of 1950, 
leading to a scarcity and even a complete lack of small individuals in drift net catches in the 
lower part of the river (Bajkov 1951). A corresponding downriver migration occurred during the 
second part of winter and early spring. Bajkov (1951) reported that these movements may have 
been feeding migrations. Haynes et al. (1978) recorded an early fall migration in the free-flowing 
portion of the mid-Columbia River; however, the authors believe that these movements were 
dependent more on water temperature and size of individuals than on feeding pressures. The 
belief that sturgeon seasonal movements are linked to water temperature was reiterated in 
Haynes and Gray (1981). 
 
The Marine Taxonomic Services (2002) data showed that the Three Tree Point site is an area of 
clean, well-sorted sand with little or no fine sediment and low organic content. This type of 
dynamic habitat tends not to support quantities of larger benthic fauna. The low numbers of 
annelid worms found is indicative of a lack of prey items available for both the polychaetes and 
larger species that would prey on polychaetes. The polychaete, Nereis vexillosa, is an omnivore 
that may prey on Chironomid larvae and on mollusks when they are newly recruited into the 
habitat. The amphipod, Corophium, is probably too mobile to be a common prey item for 
polychaetes. The mollusk, Corbicula fluminea, is a filter feeder and as such tends not to be very 
mobile. The amphipod and Chironomid populations are significant by comparison to the other 
fauna and become prey items to juvenile salmonids and other small fish species. 
 
White sturgeon stomach analysis indicated that of the 34 sampled only 4 were empty. It appeared 
that they were taking the most abundant prey items available Corophium salmonis and Neomysis 
mercedis. This contrasts with the results of McCabe et al. (1993) who found that although 
juvenile white sturgeon were preying heavily on C. salmonis, it was not one of the most 
abundant organisms in samples of benthic invertebrates taken at the same locations.  The 
mollusk Corbicula fluminea, the polycheate worm Nereis vexillosa, and unidentified Chironomid 
individuals were all found in the benthos of Three Tree Point yet none of these invertebrates 
were found in the stomach samples taken from the same area.  Without further research it is 
difficult to determine the cause of these results.  McCabe et al. (1993) theorized that juvenile 
white sturgeon in their study were either (1) feeding on C. salmonis that were transported by the 
current drift, (2) feeding in other areas where C. salmonis was more abundant, or (3) feeding 
very efficiently on C. salmonis. The information gather does not conclusively indicate whether 
sturgeon are feeding in the deep water areas. 
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References: See attached report. 
 
USGS REPORT 
 
Introduction 
Telemetry studies were initiated by USGS under contract to the Portland District to describe how 
juvenile and adult sturgeon use the aquatic habitat in an in-river flow lane disposal area near 
Three Tree Point (River Mile 30). The studies are intended to determine if home ranges of 
juvenile and adult sturgeon are restricted to deepwater areas that may be affected by dredge 
material disposal. Additionally, the studies were designed to describe juvenile and adult behavior 
before, during and immediately after dumping material from a hopper dredge. 
 
Methodology 
The study is using two types of acoustic telemetry receiver systems to monitor movements of 
sturgeon. The first includes three moored hydrophones, which monitor fish movements in real 
time, and provides information on the spatial location and depth of each fish. The second 
includes seven data-logging receivers surrounding the three moored hydrophones set up to 
monitor ingress and egress of tagged fish form the primary study area. All movements will be 
analyzed and displayed within a geographical information system. 
 
Progress to Date 
The researchers have secured equipment and supplies and run preliminary tests of the acoustic 
positioning system. Acoustic telemetry transmitters were surgically implanted in 19 white 
sturgeon during August 14-22; no green sturgeon were captured. Automated monitoring of 
sturgeon movements by the system has been ongoing since August 14. Several disruptions were 
experienced as detailed in the USGS progress report of November 22, 2002. 
 
Findings from USGS Report 
The two telemetry systems have enabled us to extensively monitor movements of individual 
tagged fish.  It is not uncommon to obtain several hundred position fixes for an individual fish 
with the VRAP system on any given day.  Precursory examinations of the depth profiles of fish 
show that the fish are using shallow water habitats as well as the deepest water available.  
Further analysis will be done to better understand depth use by fish.   

Two transmitters (ID 008 and ID 014) have ceased moving within the detection range of the 
VRAP system, suggesting that the fish expelled the implanted tags or that the fish perished.  
Another possibility is that fisherman captured the fish and discarded the tags in the study area.   

During September 19 to October 2, the Dredge Oregon conducted maintenance dredging 
adjacent to the VRAP system.  This provided an opportunity to monitor sturgeon movements 
during pipeline dredging operations.  The dredge cut began within 100 meters of a VRAP buoy 
and progressed away from the buoy array.  The pipeline was routed between two buoys with the 
outlet located just upstream of the buoy array.  The VRAP system appeared to function well 
during this activity, alleviating concerns that acoustic noise generated during dredging would 
hinder detection of the transmitters. During the three days prior to the dredging activity, ten of 
the tagged fish were using the area.  Six of these fish remained in the area throughout the 
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dredging operations.  On the day that dredging commenced, two fish left the area and one fish 
entered the area from upstream.  One of the fish that departed on the first day of dredging 
operations returned 10 days later but again departed within hours.  One fish departed on the third 
day after dredging commenced, returned 5 days later, then departed again the next day.  Another 
fish departed on the 7th day of the dredging operations.  When dredging concluded, seven fish 
were still being monitored within the area.   

The track histories of the fish during the dredging operations show that some fish were in close 
proximity to the Dredge Oregon on several occasions.  Further analysis is needed to determine if 
fish showed altered movement patterns during the dredging operations. 

 
CONCLUSIONS 

 
Further evaluation of this years data and potentially additional research next year are needed to 
more fully assess potential impacts to sturgeon from dredging and disposal. This information is 
needed to develop measures to minimize impacts to sturgeon. WDFW has requested that, in 
order to evaluate the project before this additional information is available, the Corps develop a 
minimization plan for various outcomes of the research. The table below outlines the Corps’ plan 
for potential outcomes. 
 
 
Direct Mortality 

- Immediate mortality of significant numbers 
of fish due to burial 

- Delayed mortality of significant numbers 
of fish due to burial 

- Fish survive disposal action 
 

 
• Do not dispose in area or modify / schedule 

disposal practices to minimize impact 
• Do not dispose in area or modify / schedule 

disposal practices to minimize impact 
• No mitigation action 

Disturbance 
- Significant numbers of fish leave area 

permanently 
- Significant numbers of fish leave area 

temporarily 
- Fish do not leave area 

 

 
• Do not use additional sites in the future or 

modify / schedule disposal practices to 
minimize impact 

• Schedule use of site to periods of low 
abundance  

• No mitigation action 
Feeding 

- Sturgeon feed in site 
o Significant, long-term effects 
o Minor, short-term effects 

- Sturgeon not feeding in site 
 

 
 
• Do not use additional sites in the future 
• No mitigation action 
• No mitigation action 

Loss of Habitat 
- Do not use habitat after disposal 
- Return to area a short time after disposal 
- Return to area a long time after disposal 

 
• Do not use additional sites in the future or 

modify / schedule disposal practices to 
minimize impact 

• No mitigation action 
• No mitigation action 
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ABSTRACT 
 
Three proposed in-river, deep-water, dredge spoil disposal sites within the lower Columbia River 
were sampled to determine the seasonal presence and diet of white sturgeon Acipenser 
transmontanus.  Each site was sampled during three seasons (summer, winter, and spring) with gill 
nets and setlines.  Catches of white sturgeon were greatest during summer and least during winter.  
The diversity of species caught was also greatest during summer and least during winter.  Catches of 
white sturgeon in spring were comparable to the summer for setline sampling and comparable to the 
winter for gill-net sampling.  Gill-net sampling was more productive than setline sampling on a catch 
per unit effort basis.  Setline catches yielded significantly larger fish than gill-net catches.  Forty-one 
stomachs were collected from juvenile sturgeon (23 – 82 cm fork length) and the contents identified 
to the lowest appropriate taxonomic level.  The amphipod Corophium salmonis was the most 
abundant food item identified.  It occurred in 32 of the 42 stomachs and accounted for 88% of all 
prey items. 
 
 

INTRODUCTION 
 
This project is part of a larger effort to assess the effects of flowlane dredge disposal on white 
sturgeon Acipenser transmontanus that reside in the lower Columbia River.  Objectives of the 
overall effort are to (1) describe potential effects of flowlane dredge disposal on sturgeon, and (2) 
provide, if necessary, recommendations to minimize the effects of flowlane dredge disposal on 
sturgeon.  Tasks specific to this project include (1) documenting the seasonal presence of sturgeon in 
disposal areas, and (2) characterizing the diets of sturgeon collected in disposal areas.  
 
The Columbia River is an important shipping channel that provides access to several commercial 
and recreational port cities, including Longview, Washington and Portland, Oregon.  The U. S. 
Army Corps of Engineers (USACE) has proposed a channel-deepening project in the lower 
Columbia River to provide access to the commercial ports of Longview and Portland by deeper draft 
ships than are currently permitted.  The proposed channel-deepening project would require the 
disposal of dredged materials.  One possible location for disposal of dredged materials would be in-
river, deep-water sites.  Past research has shown that juvenile white sturgeon in the Columbia River 
may prefer deepwater habitats (McCabe and Hinton 1991; McCabe and Tracy 1994).   
 
In documenting the seasonal presence of white sturgeon in proposed disposal areas our objective was 
to determine if sturgeon use of these areas varies seasonally.  This information, along with 
information from other studies will enable the USACE to determine if seasonal schedules for 
possible channel-deepening operations are needed and if deep-water disposal of dredge spoil 
material would adversely affect white sturgeon.  Although the results of our study will be useful in 
documenting seasonal presence or absence of sturgeon in disposal areas, it is not designed to 
describe the effects of dredge disposal on sturgeon if they are present.  
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METHODS 
 

Study Area 
 
All work was conducted in the lower Columbia River downstream of the confluence with the 
Kalama River (Figure 1).  Sampling was restricted to three possible in-river, deep-water, dredge 
spoil disposal sites.  The Harrington Sump location extends from river kilometer (RK) 32.8 to RK 
34.4, and is located just off Rice Island.  The Three Tree Point location extends from RK 47.8 to RK 
49.1, and is located to the west of Welch Island and immediately south of Three Tree Point.  The 
Carrolls Channel location extends from RK 114.3 to RK 116.7.  This area is located immediately 
south of Cottonwood Island, northwest of the upriver entrance to Carrolls Channel. 
 

Sampling Gear and Methods 
 
We used setlines and gill nets to sample white sturgeon.  Both gears have been used to capture 
sturgeon in the Columbia River (Elliot and Beamesderfer 1990).  For this study 183-m setlines were 
deployed from a 7.5-m vessel operated by the Washington Department of Fish and Wildlife.  Each 
line contained 40 hooks (sizes 12/0, 14/0 and 16/0) baited with pickled squid.  Each line was fished 
for a minimum of 18.5 h, with an average fishing time of 22.5 h.  Gill nets were 45-m long and 2.4-
m deep, with 5-cm (stretched measure) monofilament nylon mesh, and were deployed from a 
contracted commercial fishing boat.  Gill nets were fished for a much shorter time than setlines to 
reduce the incidence of bycatch.  Minimum fishing time for gill nets was 0.88 h (50 minutes) and the 
average fishing time was 1.1 h. 
 
We sampled for white sturgeon during three different seasons throughout the year to assess seasonal 
use of the study area.  The summer 2000 setline sampling period commenced on 15 August and was 
completed on 17 August.  Effort for this period was limited to Harrington Sump only.  The summer 
2000 gill-net sampling period began on 21 September and was completed on 24 September.  Effort 
for this sampling period was limited to Harrington Sump and Three Tree Point.   
 
The winter setline sampling period began on 2 January 2001.  Harrington Sump and Three Tree 
Point were completed on 5 January 2001.  Carrolls Channel was sampled between 30 January and 1 
February 2001.  The winter gill-net sampling period began on 9 January 2001 and was completed on 
19 January 2001.  All three sites were sampled.   
 
The spring setline sampling period was conducted from 21 May to 31 May 2001. The spring gill-net 
sampling period was conducted from 25 April 2001 to 8 May 2001.  All three sites were sampled. 
 
We sampled again in summer 2001 to ensure that all three sites were sampled with both gears each 
season. The summer 2001 sampling period began on 6 August and was completed on 30 August.  
Setlines were fished at Three Tree Point and Harrington Sump between 6 August and 9 August.  
Setlines at Carrolls Channel were fished from 28 to 30 August.  Gillnetting at Harrington Sump and 
Carrolls Channel was conducted from 15 to 16 August, and gillnetting was conducted on 27 August 
at Three Tree Point. 
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Figure 1.  Location of proposed in-river, deep-water, dredge spoil disposal sites in the lower 
Columbia River that were sampled for white sturgeon. 

 
 

Diet Analysis 
 
To characterize the diet of white sturgeon inhabiting the study area, we euthanized 71 juvenile (23 – 
82 cm fork length) white sturgeon in the field and collected their stomachs for later analysis in the 
lab.  Stomachs were taken from fish caught in gill nets only and from winter, spring, and summer 
2001 sampling periods only.  All stomachs were preserved in the field in a 10%-formalin solution.  
Once in the lab, stomachs were emptied of their contents, which were then transferred to an ethyl 
alcohol solution.  All prey items were identified to the most appropriate taxonomic level, counted 
and weighed (wet mass only). 
 

Data Analysis 
 
We summarized catch of white sturgeon by sampling season for each sampling location and gear.  
We also summarized catch of other fish species by sampling season for each sampling location and 
gear.   
 
We used a Kruskal-Wallis one-way Analysis of Variance to compare differences in mean fork length 
of white sturgeon among sampling sites.  If mean fork length differed among sites, we used Dunn’s 
Multiple Comparison Procedure to isolate differences among individual sites.  We used combined 
data from all four sampling periods for each test.   
We also compared mean fork lengths between gears.  We used a t-test to compare fork length 
between gears for all sampling periods combined.  We also compared mean fork length between 
gears by sampling period.  Results from all tests were considered significant when P < 0.05.  
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We determined the relative contribution of prey taxa to the diet by using a modification of the Index 
of Relative Importance (IRI; Pinkas et al. 1971; McCabe et al. 1993): 

IRI = (N + W) x F 
Where  

N = percent number of a prey item,  
W = percent weight of a prey item, and 
F = percent frequency of occurrence of a prey item.   

 
We also represent IRI as percent of the summed IRI values for all prey items (%IRI): 
 
 

RESULTS 
 

Catch Comparisons 
 
We caught 1,022 white sturgeon during the four sampling periods, with 410 white sturgeon caught in 
gill nets and 612 caught with setlines (Table 1).  In general, catch rates were highest during summer.  
Despite receiving the least amount of total fishing effort, the summer 2000 sampling period was the 
most productive, with 419 fish caught and a catch per unit effort (CPUE) of 1.49 fish per hour (both 
gears combined).  Catch rates for both gears were lowest in winter, when we failed to catch a white 

Table 1.  Summary of white sturgeon catch and effort at three proposed in-river, deep-water, 
dredge disposal sites in the lower Columbia River.  Depth = mean depth of sets. HS = 
Harrington Sump, 3T = Three Tree Point, CC = Carrolls Channel. 
 Setline  Gill net 

Season, location Catch Effort (h) Depth (m)  Catch Effort (h) Depth (m) 

Summer 2000        
 HS 70 257.4 10.4  64 11.21 12.5 
 3T -- --   285 11.97 23.2 
Winter 2001        
 HS 0 201.5 13.1  0 7.6 12.6 
 3T 1 198.3 24.2  8 7.2 22.9 
 CC 4 202.6 9.7  2 6.7 11.2 
Spring 2001        
 HS 65 191.6 12.1  3 6.6 13.0 
 3T 114 192.3 22.1  5 7.0 24.0 
 CC 92 203.9 9.5  0 7.2 9.8 
Summer 2002        
 HS 20 213.3 12.2  16 6.0 11.4 
 3T 82 212.4 17.8  20 6.3 22.7 
 CC 164 210.8 10.5  7 6.3 11.3 
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sturgeon with either gear at Harrington Sump.  Catches in gill nets remained low in spring (zero at 
Carrolls Channel), whereas setline catch rates increased considerably.  Unlike the other two areas, 
setline catch rate at Three Tree Point was highest during spring.  Setline catch rates remained 
relatively high in summer 2001, and catch rates in gill nets increased, but not to levels observed in 
summer 2000.  
 
Throughout the study, setline sampling resulted in very little bycatch.  Of 613 fish caught with 
setlines all but one (a sculpin Cottus spp. at Harrington Sump in summer 2000) was a white 
sturgeon.  A much greater variety of species were caught in gill nets.  A total of 12 species were 
caught during the study (see Appendix A for more detail).  In general, number of species collected 
and catch rates of the most abundant species were highest in summer and lowest in winter. 
 
Mean fork length of white sturgeon differed among sampling sites (P < 0.001).  Fish caught at 
Harrington Sump were significantly longer that fish caught at Three Tree Point (P < 0.05) and 
Carrolls Channel (P < 0.005).  Additionally, fish caught at Three Tree Point were significantly 
longer than fish caught at Carrolls Channel (P < 0.05; Figure 2).  
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Figure 2.  Fork length frequency distribution of white sturgeon caught at three proposed in-
river, deep-water, dredge-spoil disposal sites in the lower Columbia River, all four sampling
periods combined. 
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Gear Comparisons 
 
Gill nets were more efficient than setlines in catching white sturgeon throughout the course of the 
study.  We caught 410 white sturgeon with gill nets in 84.1 h of fishing effort for a CPUE of 4.9 
white sturgeon/h.  In contrast, setlines caught 612 white sturgeon in 2,084.1 h of fishing effort for a 
CPUE of 0.29 white sturgeon/h. 
 
We caught larger fish (P < 0.001) with setlines than with gill nets (Figure 3).  The average fork 
length of white sturgeon caught with setlines was 71.8 cm (± 0.7 SE), whereas average fork length of 
white sturgeon caught with gill nets was 40.9 cm (± 0.7 SE).  Differences in fork length between 
gears were consistent among seasons (Figures 4-7).  Mean fork length of white sturgeon caught with 
setlines (84.4 cm ± 2.1 SE in summer 2000; 75.4 cm  ± 2.7 SE in winter; 69.8 cm ± 1.0 SE in spring; 
70.3 cm ± 1.1 SE in summer 2001) was always significantly greater (P < 0.001) than mean fork 
length of fish caught with gill nets (39.0 cm ± 0.6 SE in summer 2001; 26.0 cm ± 1.9 in winter; 45.4 
cm ± 7.1 SE in spring; 59.2 ± 2.8 SE in summer 2001).   
 

Diet Analysis 
 
We analyzed 42 stomachs taken from white sturgeon during winter (N = 3), spring (N = 8) and 
summer 2001 (N = 31).  All stomachs were collected from juvenile fish with fork lengths ranging 
from 22 cm to 82 cm (mean = 48 cm).  The most abundant prey item recovered was the amphipod 
Corophium salmonis, which accounted for 3,394 of the 4,095 prey items identified (83%). C. 
salmonis was found in 32 of the 42 stomachs analyzed.  Neomysis mercedis was the second most 
abundant prey item (8% of the total), accounting for 348 prey items and occurring in 18 stomach 
samples.  This species is one of the few freshwater examples of the order Mysidacea.  The amphipod 
Ramellogammarus oregonensis accounted for 3% of the total number of prey items identified; 
however, it occurred in only three stomachs (Table 2, Figure 8).  
 
Although C. salmonis was the most abundant prey item found in stomach samples it only accounted 
for approximately 14% of the total wet mass of all prey items.  The %IRI for C. salmonis in all 
samples was 88%.  Sand, mixed with unidentifiable body parts of invertebrate prey items accounted 
for about 56% of the total wet mass.  Fish accounted for 27% of the total wet mass of all prey items 
yet 10 other prey items were more abundant. The %IRI for fish in all samples was about 1%.  Of the 
42 stomachs analyzed only 3 fish were recovered from the samples and only two stomachs contained 
fish.  Although Neomysis mercedis was the second most abundant prey item found in stomach 
samples this species only accounted for 8% of the total wet mass of all stomach contents. The %IRI 
for N. mercedis in all samples was 9%.  Four of the stomachs analyzed in the study were completely 
empty.  Two of the three stomachs collected in winter 2001 were empty (67%) the other contained 
unidentifiable parts.  One of the eight stomachs collected in spring 2001 was empty (13%), and two 
other stomachs collected in the same sampling period contained a single Corophium salmonis each.  
One of the 30 stomachs collected in the summer of 2001 was empty (3%).  One other stomach 
caontained primarily sand. 
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DISCUSSION 
 

Catch 
 
White sturgeon were present in all three proposed in-river, deep-water dredge spoil disposal sites 
that we sampled.  Season seemed to influence our catch at all three sites, as diversity and relative 
abundance of fish differed greatly among sampling periods.  Catch and diversity were generally 
highest in summer, lowest in winter, and intermediate in spring. 
 
Our finding that setlines catch significantly larger white sturgeon than small-meshed gill nets 
supports previous findings (Elliott and Beamesderfer 1990).  A strong setline catch in spring 
combined with a weak gill-net catch therefore suggests that smaller white sturgeon may be rare in 
the study sites during spring.  It is also possible that white sturgeon vulnerability to catch is related 
to season or water temperature (season or temperature may affect general fish activity  
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Figure 3. Fork length frequency distribution of white sturgeon as a percent of total catch for
each gear type.  Data from three proposed in-river, deep water, dredge spoil disposal sites
within the lower Columbia River are combined. 
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Figure 4.  Fork length frequency distribution of white sturgeon caught with (A) setline gear or (B) 
gill-net gear, at two proposed in-river, deep-water, dredge spoil disposal sites in the lower Columbia 
River, summer 2000. 
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Figure 5.  Fork length frequency distribution of white sturgeon caught with (A) setline gear or (B) 
gill-net gear, at three proposed deep water, in-river dredge spoil disposal sites in the lower Columbia 
River, winter 2001. 
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Figure 6.  Fork length frequency distribution of white sturgeon caught with  (A) setline gear or (B) 
gill-net gear, at three proposed in-river, deep-water, dredge spoil disposal sites in the lower 
Columbia River, spring 2001. 

Fork Length Interval (cm)

<2
0

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

-8
9

90
-9

4
95

-9
9

10
0-

10
4

10
5-

10
9

11
0-

11
4

11
5-

11
9

12
0-

12
4

12
5-

12
9

13
0-

13
4

13
5-

13
9

14
0-

14
4

14
5-

14
9

Fr
eq

ue
nc

y 
of

 C
at

ch

0

2

4

6

8

10

12

14

16

18

20

22

Harrington Sump setline 
Three Tree Point setline 
Carrolls Channel setline 

Fork Length Interval (cm)

<2
0

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

-8
9

90
-9

4
95

-9
9

10
0-

10
4

10
5-

10
9

11
0-

11
4

11
5-

11
9

12
0-

12
4

12
5-

12
9

13
0-

13
4

13
5-

13
9

14
0-

14
4

14
5-

14
9

Fr
eq

ue
nc

y 
of

 C
at

ch

0

2

4

6

8

10

12

14

16

18

20

22

Harrington Sump gill net 
Three Tree Point gill net 

A

B



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-1, Evaluation Report White and Green Sturgeon (Revised)                                                      Page 17 

 

Figure 7.  Fork length frequency distribution of white sturgeon caught with  (A) setline gear or (B) 
gill-net gear, at three proposed in-river, deep-water, dredge spoil disposal sites in the lower 
Columbia River, summer 2001. 
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Table 2.  Occurrence, count, wet weight, and Index of Relative Importance (IRI) for items found in stomachs of white sturgeon sturgeon 

captured from the Columbia River near Three Tree Point, Washington, August 2000 – January 2001. 
a. This material included sand and pieces of Corophium salmonis and Neomysis mercedis.  Though "Parts" weighed 56.17 g, they were 

overwhelmingly comprised of inert material, therefore the weight was not included in totals or estimation of IRI. 

Stomachs Organisms Weight (g) IRI = F*(N+W)
Organism Occurrence Percent (F) Count Percent (N) Sum Percent (W) Value Percent
Turbellaria 2 4.76% 6 0.15% 0.00 0.00% 6.98E-05 0.01%
Nemertea 9 21.43% 57 1.39% 0.00 0.00% 2.98E-03 0.31%
Leech Sp. 2 4.76% 2 0.05% 0.00 0.00% 2.33E-05 0.00%
Gastropoda 1 2.38% 29 0.71% 0.14 0.23% 2.24E-04 0.02%
mollusk (clam) 4 9.52% 7 0.17% 0.00 0.00% 1.63E-04 0.02%
Crangon franciscorum 1 2.38% 31 0.76% 4.24 6.95% 1.84E-03 0.19%
Ceratopogonidae larvae 1 2.38% 1 0.02% 0.00 0.00% 5.82E-06 0.00%
Copepods 1 2.38% 82 2.00% 0.00 0.00% 4.77E-04 0.05%
Neomysis mercedis 18 42.86% 348 8.50% 7.59 12.45% 8.98E-02 9.46%
Shrimp sp. 1 2.38% 1 0.02% 0.00 0.00% 5.82E-06 0.00%
Isopoda 4 9.52% 7 0.17% 4.01 6.57% 6.42E-03 0.68%
Ramellogammarus oregonensis 3 7.14% 119 2.91% 0.80 1.32% 3.02E-03 0.32%
Corophium salmonis 32 76.19% 3,394 82.89% 16.17 26.50% 8.33E-01 87.78%
Northern Anchovy (Engraulis mordax ) 1 2.38% 1.5 0.04% 14.70 24.11% 5.75E-03 0.61%
Eulachon (Thaleicthys pacificus ) 1 2.38% 1 0.02% 12.55 20.57% 4.90E-03 0.52%
unidentified 6 1 2.38% 1 0.02% 0.00 0.00% 5.82E-06 0.00%
unidentified 8 1 2.38% 4 0.10% 0.79 1.30% 3.33E-04 0.04%
unidentified 11 1 2.38% 1 0.02% 0.00 0.00% 5.82E-06 0.00%
unidentified 13 1 2.38% 1 0.02% 0.00 0.00% 5.82E-06 0.00%
Parts 34 80.95% NA NA 56.17 47.94% NA NA
Empty 4 9.52% NA NA 0.00 0.00% NA NA
All 42 100% 4,094.5 100% 61.00 100% 9.49E-01 100%

aa a

a a
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Figure 8.  Index of Relative Importance (IRI) for prey items in stomachs of white sturgeon captured from the Columbia River near Three Tree Point,Washington, 
August 2000 – January 2001. 
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levels or feeding activity.)   This would mean that catch rate does not correlate directly with fish 
density throughout the year.  Regardless of the cause, it seems clear that seasonality does play a 
role in white sturgeon use of the three study sites 
 
Long-distance seasonal movements of white sturgeon in the Columbia River have been 
previously documented (Bajkov 1951; Haynes et al. 1978; Haynes and Gray 1981; North et al. 
1993).  Immature white sturgeon were found to undertake an upriver migration in the fall of 
1950, leading to a scarcity and even complete lack of small individuals in drift net catches in the 
lower part of the river (Bajkov 1951).  A corresponding downriver migration occurred during 
late winter and early spring.  Bajkov (1951) reported that these movements might have been 
feeding migrations.  Haynes et al. (1978) also recorded an early fall migration of white sturgeon 
in the free-flowing portion of the Mid-Columbia River; however, the authors believe that these 
movements were dependent more on water temperature and size of the individuals than on 
feeding pressures.  Haynes and Gray (1981) reiterated the belief that white sturgeon seasonal 
movements are linked to water temperature.   
 
We found gill nets had higher average white sturgeon catches per set and per hour than setlines.  
Elliott and Beamesderfer (1990) had greater catch rates with setlines than with gill nets or 
angling; however, that study compared catch based on crew hours needed to fish the gear 
whereas our study based effort on the amount of time each gear type was actively fishing.   
 
We found a great difference in the species caught by the two gears we used.  Setlines caught 
practically all white sturgeon (with the exception of one cottid), whereas gill nets caught several 
other fish species.  Elliott and Beamesderfer (1990) reported similar results.  Although they were 
caught only in gill nets, peamouth chub were the most abundant species of fish caught during the 
study.  This was due primarily to a large catch of 542 peamouth chub during summer 2000 at 
Three Tree Point.  Bycatch of other fish species in gill nets appeared to be affected by season in a 
pattern similar to the seasonal variation in the catch of white sturgeon.  During both summer 
sampling periods the total abundance and CPUE of peamouth chub and American shad were 
greater than the spring sampling period, which in turn was greater than the winter sampling 
period. 
 
Bycatch of salmonids in gill nets was not a substantial problem in this study.  The only salmonid 
caught was a single (presumed) sea-run cutthroat trout Oncorhynchus clarkii caught in a gill net 
at Carrolls Channel during spring.  The fish was caught by the mouth only, not the gills, and was 
released unharmed.  This result was encouraging given that Elliott and Beamesderfer (1990) 
reported substantial bycatch and subsequent mortality of salmonids caught in gill nets in their 
study.  Our use of smaller mesh (5 cm) gill nets is the likely reason for our lack of salmon 
bycatch. 
 

Diet Analysis 
 
Our study agrees with the findings of both Muir et al. (1988) and McCabe et al. (1993) that 
Corophium salmonis is a common prey of juvenile white sturgeon in the lower Columbia River.  
Similar to our study, McCabe et al. (1993) also found that C. salmonis was the dominant prey in 
the diet of juvenile white sturgeon over more than one season. 
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C. salmonis is one of the most abundant invertebrate species at Three Tree Point according to 
surveys of benthic invertebrates performed by Marine Taxonomic Services Limited (MTS) 
during July and September 2001 (MTS 2002).  Sediment samples in July 2001 contained an 
average of 452 C. salmonis individuals/m2 sampled.  The same samples contained an average of 
328 unidentified Chironomid (midge) individuals/m2 sampled (MTS 2002).  Unidentified species 
of Corophium were the most abundant invertebrate in sediment samples collected at Three Tree 
Point in September 2001, with 873 individuals/m2 sampled (MTS 2002).  C. salmonis was also 
very abundant in September 2001 with 454 individuals/m2 sampled.  
 
White sturgeon captured in our study appeared to be taking one of the most abundant prey items 
available.  This contrasts the results of McCabe et al. (1993) who found that although juvenile 
white sturgeon were preying heavily on C. salmonis, it was not one of the most abundant 
organisms in samples of benthic invertebrates taken at the same locations.  The mollusk 
Corbicula fluminea, the polycheate worm Nereis vexillosa, and unidentified Chironomid 
individuals were all found in the benthos of Three Tree Point yet none of these invertebrates 
were found in the stomach samples taken from the same area.  Without further research it is 
difficult to determine the cause of these results.  McCabe et al. (1993) theorized that juvenile 
white sturgeon in their study were either (1) feeding on C. salmonis that were transported by the 
current drift, (2) feeding in other areas where C. salmonis was more abundant, or (3) feeding 
very efficiently on C. salmonis. 
 
 

FUTURE WORK 
 
Although we have established that white sturgeon are present in three potential dredge disposal 
areas in the lower Columbia River, the response of these fish to disposal activities is not known.  
We have demonstrated some seasonal variability in catch rates that are strong evidence of 
variable seasonal use.  The short-term response of white sturgeon to dredge disposal activities 
will be clarified by telemetry work proposed by the U. S. Geological Survey.  This added 
information will provide a more complete assessment of the affects potential loss of habitat (due 
to dredge-disposal activities) may have on white sturgeon. 
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APPENDIX A   

Fish Species Collected During Gill-Net Sampling  

Appendix Table A-1.  Catch of fish species other than white sturgeon during gill-net sampling at three proposed deep-water, in-river, 
dredge spoil disposal sites in the lower Columbia River, summer 2000 through summer 2001.  HS = Harrington Sump, 3T = Three 
Tree Point, CC = Carrolls Channel.   

  Summer 2000  Winter 2001  Spring 2001  Summer 2001 

Common name Scientific name HS 3T  HS 3T CC  HS 3T CC  HS 3T CC
American shad Alosa sapidissma 62 118  0 0 0  1 2 1  19 7 0 
Cutthroat trout Oncorhynchus clarki 0 0  0 0 0  0 0 1  0 0 0 
Northern anchovy Engraulis mordax 2 0  0 0 0  0 0 0  5 0 0 
Eulachon Thaleyicthys pacificus 0 0  0 1 0  0 0 0  0 0 0 
Northern pikeminnow Ptychochelius oregonensis 0 14  0 0 0  0 2 0  0 4 1 
Peamouth Mylocheilus caurinus  99 542  0 0 0  52 35 107  141 131 32 
Largescale sucker Catostomus macrochelius 1 41  0 0 0  0 0 2  0 0 0 
Yellow perch Perca flavescens 2 1  0 0 0  0 0 0  1 0 10 
Pacific staghorn sculpin Leptocottus armatus 0 0  0 0 0  2 0 0  0 0 0 
Sculpin spp. Cottus spp. 7 2  1 1 0  0 0 0  13 0 0 
Starry flounder Platichthys stellatus 58 13  4 3 0  18 0 4  21 1 2 
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Evaluation Report  

Migration Timing and Distribution of Columbia River Smelt 
In The Lower Columbia River (Revised) 

 
 

 The attached report provides a final summary of studies undertaken to characterize the 
nature and extent of eulachon (smelt) Thaleichthys pacificus spawning and larval migration in 
the lower Columbia River.  The overall goal of the study was to use the information colleted to 
assess the potential effects on eulachon, if any, of the proposed project to deepen the Columbia 
River shipping channel.   
  

The main objectives of the 2 year study were to (1) determine the presence or absence of 
egg deposition and larval migrants within and adjacent to specific reaches of the Lower 
Columbia River navigation channel; (2) use the information acquired to asses the potential 
effects of dredging; and (3) depending upon the outcome of objective number three, determine if 
any measures are necessary to minimize the potential effects of dredging to the overall eulachon 
population. 
  

The findings and recommendations in general were that dredging activities associated 
with channel deepening are not expected to have a significant impact on migrating eulachon 
larvae (through entrainment), on eulachon spawning areas, or on eulachon eggs incubating in 
nearshore areas in the proximity of dredging activities.  Impacts to smelt spawning areas from 
disposal are generally not a concern because most in-water disposal sites are downstream of the 
lowest major smelt spawning areas, which are at CRM 56-61 and 67-69. While the current 
construction plan has some limited inwater (flowlane) disposal in CRM 59-62, this disposal is 
unlikely to directly impact eulachon spawning areas because the dynamic nature of substrates 
within the flowlane disposal sites (which are in or adjacent to the main channel) do not provide 
stable surfaces that would allow an adhesive egg to incubate for 30 days.  Impacts to migrating 
larval smelt from disposal are a concern to the agencies and though they are unsure of the level 
of impact, they have indicated in the attached letter that disposal not occur during the peak of the 
larval movement downstream. The peak out migration in 2001 was from the 2nd to the 18th of 
April but can vary. The period of peak larval out-migration will be determined by the agencies 
prior to construction, but will likely fall within, or near this period. The Corps has agreed to 
schedule construction dredging and disposal to avoid this period.  No additional specific actions 
(e.g., timing restrictions) are recommended because it is unlikely that dredging associated with 
channel deepening would have a significant impact on eulachon. 
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January 9, 2003 

 

 

Mr. Kim Larson 
U. S. Army Corps of Engineers 
Programs and Project Management Division 
P. O. Box 2946 
Portland, OR  97208-2946 
 

Re: Recommendations for potential in-water disposal of dredged materials associated with 
the Columbia River Channel Improvement Project. 

 
Dear Kim, 
 
In November, 2002, we provided an assessment of the potential impacts of channel deepening 
activities on eulachon based on study findings in our final report, Eulachon studies related to 
lower Columbia River channel deepening operations, edited by David L. Ward.  In our report we 
stated, “Disposal is generally not a concern because in-water disposal sites are downstream of 
the lowest major eulachon spawning area.”  In a recent conversation (January 3, 2002), you 
explained to me that hopper disposal of dredged materials associated with the Columbia River 
Channel Improvement Project might occur in the channel within river mile reaches 51-56 and 
59-61.  You asked that we clarify our recommendations in light of this information.   
 
I have conferred with some of the members of the smelt mitigation workgroup (Dave Ward and 
Patty Snow with Oregon Department of Fish and Wildlife, and Brad James and Steve Manlow of 
Washington Department of Fish and Wildlife).  What follows is our consensus opinion and 
recommendations for potential in-water disposal of dredged materials associated with the 
Columbia River Channel Improvement Project, as it relates to eulachon. 
 
Generally, we do not expect the described disposal will affect eulachon spawning habitat.  
Further our 2001 study showed that eulachon larvae disperse widely and that the shipping 
channel was not the primary outmigration corridor.  However, larval densities were greater at 
mid water column and near the river bottom (where dredged materials will be released), and 
these areas are adjacent to and immediately downstream of one reach identified as an important 
main stem spawning area (river mile 56 to 61) and a major spawning tributary -- the Cowlitz 
River.  We are concerned that larval eulachon survival may be reduced by an increase in 
suspended particles, but we do not know a mortality rate or the magnitude of potential losses. 
 
Our recommendations for in-water disposal are intended to protect eulachon larvae during the 
period of peak outmigration and in areas where they are most abundant.  We recognize some 
losses may occur if disposal happens at anytime during the period of eulachon outmigration 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-2,  Evaluation Report Smelt  (Revised)                                                                                        Page 3 
 

 

(January through June).  However, the eulachon migration is variable, protracted, and sporadic, 
and larvae disperse widely in the river.  Further, we are uncertain of the mechanism or potential 
magnitude of losses.  As such we feel a period of restriction that protects outmigrating larvae 
during their period of greatest abundance is appropriate. 
 
The following recommendations for in-water disposal are based on findings from our 2001 
eulachon study. 
 
1. No in-water disposal should occur in areas shallower than 43 feet along the Washington 

shore between river mile 35 and 75.  Eulachon were found to spawn throughout this area 
and this restriction will protect spawning habitat.  

2. No in-water disposal should occur during the period of peak eulachon outmigration 
downstream from identified spawning areas (river miles 35-75).  Peak eulachon 
outmigration in 2001 was April 2-18, but this varies in magnitude and duration among 
years.  Since 1988, peak landings of adult eulachon have ranged from the 4th to the 16th 
week of the year, with most peaks falling between weeks 5 and 11.  We would expect 
peak outmigration to fall about four weeks after peak landings.  Further analysis of 
historic data may better define the peak outmigration period.   

3. If in-water disposals are essential during the period of peak outmigration further study is 
needed to estimate potential eulachon losses.  

 
Thank you for bringing plans for in-water disposal to our attention.  I hope that these additional 
recommendations will be useful in completing an Environmental Impact Statement that will 
minimize fishery losses that may result from the Columbia River Channel Improvement Project. 
 
 
Sincerely, 
 
 
//ss// 
Tom Rien 
Research Project Leader 
Eulachon and Sturgeon Studies 
 
cc:  Ward, Snow, Nigro (ODFW) 
 James, Manlow (WDFW) 
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PROJECT SUMMARY 
 

This report provides a final summary of studies undertaken to characterize the nature and 
extent of eulachon (smelt) Thaleichthys pacificus spawning and larval migration in the 
lower Columbia River.  The overall goal of the studies is to use the information collected 
to assess the potential effects on eulachon, if any, of the proposed project to deepen the 
Columbia River shipping channel.  The study is a cooperative effort by the Oregon 
Department of Fish and Wildlife, the Washington Department of Fish and Wildlife, and 
the U. S. Army Corps of Engineers.  Field studies were conducted in fiscal years (FY) 
2000 and 2001, with FY 2002 dedicated to completing data analyses and preparing 
reports.  Previous progress was summarized in our reports of results for FY 2000 and FY 
2001. 
 
The main objectives of the studies were to (1) determine the presence or absence of egg 
deposition and larval migrants within and adjacent to specific reaches of the Lower 
Columbia River navigation channel; (2) use the information acquired to assess the 
potential effects of dredging; and (3) depending upon the outcome of work to address 
Objective (2), determine if any measures are necessary to minimize the potential effects 
of dredging to the overall eulachon population.  Field activities in FY 2001 were geared 
toward meeting Objective 1.  Information from both years of field work were used to 
meet Objective 2.  This report addresses Objective 3. 
 
Most sampling occurred between Columbia River Mile 30 and 85 (approximately Three 
Tree Point to the Cowlitz River mouth).  In 2000 we focused all sampling within or 
proximate to areas that have been proposed for channel deepening.  In 2001 the study 
area was expanded somewhat.  To evaluate gears we sampled in the Cowlitz River, and 
we sampled for eulachon larvae upstream of the Cowlitz River mouth when it became 
apparent that adults had moved upstream.  In 2001 sampling was conducted over a broad 
cross-section of the Columbia River channel to characterize the density of larval migrants 
relative to that in proposed channel-deepening areas.  Also in 2001, sampling for eggs 
was conducted in relatively nearshore areas to characterize the distribution of spawning 
in the Columbia River. 
 
Final project findings are detailed three subsequent reports.  These reports are: 
 
Report B Migration Timing and Distribution of Larval Eulachon Thaleichthys 

pacificus in the Lower Columbia River, Spring 2001; 
 
Report C Use of an Artificial Substrate to Capture Eulachon Thaleichthys pacificus 

Eggs in the Lower Columbia River; and  
 
Report D Characterization of Development in Columbia River Prolarval Eulachon 

Thaleichthys pacificus Using Selected Morphometric Characters. 
 
Highlights from these reports include: 
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1. Closeable plankton nets were used to collect larval eulachon at seven transects in 
the Lower Columbia River from river mile 34 to river mile 100 (Report B). 

2. Larval abundance was highly variable through time, by cross-channel location, 
and with depth.  Larvae were present in the Columbia River from January through 
May 2001.  Peak abundance occurred in early/mid-April compared with mid-
March in 2000 (Report B). 

3. The shipping channel was not observed to be the primary migration corridor.  
Highest catches of larvae were observed at stations located nearer to the 
Washington shoreline downstream from major spawning areas (Report B). 

4. Although sampling with artificial substrates demonstrated that mainstem 
spawning occurred throughout the study area, it appears that this input to the 
larval population is less significant than that from the Cowlitz River.  An 
exception is the Barlow Point locale where larval abundance was observed to be 
very high (Report B).  

5. Larvae were distributed throughout the water column at all sampling locations.  
At sampling locations situated within the shipping channel larvae were generally 
more abundant at the bottom and middle of the water column than at the surface 
(Report B). 

6. Artificial substrates were used to collect eulachon eggs in the lower Columbia 
River.  We sampled from river mile 30 to 85, with at least two artificial substrates 
placed in all but one mile.  We did not attempt to standardize or stratify substrate 
placement among depths or habitat types.  Depths of sampling ranged from 3 to 
42 feet and distance from the riverbank ranged from 15 ft to over 300 ft.  Among 
147 sets, eggs were collected in 23, all between river miles 35 and 73.  The 
greatest number of eggs were captured in river miles 56 to 61 and 67 to 69 
(Report C). 

7. Egg catch per unit effort varied with sampling time and location.  In areas that 
eggs were collected the bottom composition varied, yet was dominated by 
medium to fine sand.  The sample rate was low given the size of the study area, 
therefore caution was used in applying this finding (Report C). 

8. Ripe eulachon were collected from the Cowlitz and Sandy Rivers and artificially 
spawned in the laboratory at ODFW Clackamas.  Eggs were successfully 
incubated in water filled petrie dishes and hatched 47 days after fertilization, 
accumulating 752 thermal units – approximately twice that documented by 
previous workers (Report D). 

9. Larvae were allowed to develop in petrie dishes and survived 21 days before total 
yolk-sac absorption.  Larvae were preserved in formalin at various post-hatch 
ages for subsequent morphometric evaluation (Report D).  

10. Trends in larval growth and yolk-sac absorption were observable over time, 
however, individuals of each age class showed high variability in the chosen 
morphometric criteria such that development was not statistically identifiable on a 
time scale of days (Report D).   
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11. Static environmental conditions in our experiment appear to have retarded larval 
development. Morphometric analyses of larvae collected in the field from a 
known spawning area (the Cowlitz River; river mile 68) and the Columbia River 
mainstem at river mile 34 showed that identifiable development does occur as 
larvae out-migrate to the estuary and ocean (Report D). 

 
 

FINAL RECOMMENDATIONS 
 
The following assessments of the potential impacts of channel deepening activities on 
eulachon are based on report findings.  In general, dredging activities associated with 
channel deepening are not expected to have a significant impact on migrating eulachon 
larvae (through entrainment), on eulachon spawning areas, or on eulachon eggs 
incubating in nearshore areas in the proximity of dredging activities. Disposal is 
generally not a concern because in-water disposal sites are downstream of the lowest 
major smelt spawning area. 
 
1. Given the large numbers of eulachon larvae and their distribution across the river 

channel and throughout the water column it is unlikely that dredging associated 
with channel deepening would have a significant impact (through entrainment) on 
the migrating larval population.  

2. Dredging associated with channel deepening is unlikely to directly impact 
eulachon spawning areas.  Given the dynamic nature of substrates within the 
reaches proposed for channel deepening, these reaches do not provide stable 
surfaces that would allow an adhesive egg to incubate for 30 d.   

3. Eulachon eggs incubating in near-shore areas in the proximity of dredging 
activities might be affected if these activities alter flow patterns or increase 
sedimentation.  However, hydraulic models indicate dredging will not 
significantly alter the river's flow patterns.  The average annual bed-load transport 
in the main river channel to expected to remain the same within the existing 
range.   

4. Artificial spawning substrates may be a useful tool to better characterize the 
timing and location of eulachon spawning.  Although more intensive sampling 
using egg substrates over multiple years would allow better identification and 
characterization of long-term spawning sites and relative levels of use among 
areas, this information is not deemed necessary at this time to assess the potential 
effects of channel-deepening.   

5. As a precautionary measure to minimize any dredging effects on eulachon eggs, 
channel-deepening operations could be scheduled to avoid certain reaches at times 
in which the greatest number of eulachon eggs were collected during the peak 
spawning period. Two reaches identified by this study are river mile 56 to 61 and 
67 to 69. 

 
The following recommendations are based on the above assessments: 
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1. No specific actions are recommended because it is unlikely that dredging 

activities associated with channel deepening would have a significant impact on 
eulachon. 

2. Dredging activities associated with channel deepening are not scheduled to occur 
in known areas of high spawning concentration.  The most realistic and reliable 
strategy for reducing impacts from other dredging operations would be to avoid 
areas of high spawning concentration. 
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ABSTRACT 
 
We sampled from 28 January through 1 June 2001 to (1) quantify timing of larval 
eulachon Thaleichthys pacificus emigration in the Columbia River, (2) determine cross-
channel larval distribution during emigration, and (3) determine depth distribution of 
larvae within the shipping channel during emigration.  This study was initiated to 
evaluate potential effects of proposed channel-deepening operations in the Columbia 
River on eulachon spawning and emigration.  Closeable plankton nets were used to 
collect larval eulachon at seven transects in the Lower Columbia River from river mile 34 
to river mile 100.  Larval abundance was highly variable through time, by cross-channel 
location, and with depth.  The shipping channel was not observed to be the primary 
emigration corridor.  Larval densities outside the shipping channel were significantly 
greater than those inside the channel.  Highest catches of larvae were observed at stations 
located nearer to the Washington shoreline downstream from major spawning areas.  We 
collected larvae throughout the sampling period, but catches peaked between 2 and 18 
April.  Larvae occurred at all depths sampled, but densities were generally greater near 
the bottom and in mid-water than near the surface.  Although sampling with artificial 
substrates demonstrated that mainstem spawning occurred throughout the study area, it 
appears that this input to the larval population is less significant than that from the 
Cowlitz River.  An exception is the Barlow point locale where larval abundance was 
observed to be very high.  Given the variability in distribution and timing of eulachon 
larval emigration, scheduling of dredging to reduce impacts to emigrating larvae would 
be confined to the short term.  The most realistic and reliable strategy for reducing 
dredging-related impacts to eulachon would be to avoid dredging in areas of high 
spawning concentration. 
 

INTRODUCTION 
 

The eulachon Thaleichthys pacificus, an anadromous member of the smelt family 
(Osmeridae), spawns along the Pacific coast of North America, from the Pribilof 
Islands (Bering Sea) to the Klamath River in California (Wydoski and Whitney 

1979).  The lower Columbia River Basin supports one of the largest spawning runs 
of eulachon.  In most years many eulachon spawn in the Cowlitz River, with 

somewhat fewer spawning in the mainstem Columbia River.  Smaller, periodic runs 
occur in other tributaries including the Grays, Skamokawa, Elochoman, Kalama, 
Lewis, and Sandy rivers.  Adult migration in the Columbia River system usually 

begins in December, peaks in February and continues through May (WDFW 2001).   
 

Spawning eulachon females generally deposit eggs in areas where the substrate 
consists of coarse sand/fine gravel, and where water flows are “moderate” in 

velocity (Hart and McHugh 1944; Smith and Saalfeld 1955).  Eggs adhere to the 
surface of the substrate and incubate over a period of about 30-40 days, depending 

on temperature.  Upon hatching the larvae become part of the drift as (presumably) 
passive plankters and are rapidly transported out to sea (Hart and McHugh 1944; 

Hart 1973) where they rear in near-shore marine areas at moderate to shallow 
depths (Barraclough 1964).  
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Historically, the commercial catch of eulachon in the Columbia River system has 
generally been strong, yet variable.  Recent annual returns, based on commercial 
landings, were relatively stable until 1994 when a sharp decline occurred.  This 

trend of lower annual returns of spawning adults continued through 1999.  
Although the 2000 and 2001 spawning runs in the lower Columbia River appear 

stronger (according to catch data), the relative magnitude is difficult to quantify as 
restrictive fishery management strategies imposed in response to the recent decline 

in returns severely reduced commercial effort.   
 

Mechanisms controlling eulachon recruitment and survival are poorly understood.  
Conditions in the freshwater environment during eulachon spawning may influence 
productivity.  This study was initiated to evaluate the potential effects of proposed 
channel-deepening operations in the Columbia River (USACE 1999) on eulachon 
spawning and migration..  Dredging activity has the potential to impact eulachon 
through entrainment of spawning adults (Larson and Moehl 1990; McGraw and 

Armstrong 1990) and possible smothering of developing eggs by increased turbidity 
and suspended sediment in the vicinity of operations (Morton 1977; Prussian et al. 

1999).  Entrainment of developing eggs and migrating larvae has not been 
documented but remains a concern.  In response to these concerns the U.S. Army 

Corps of Engineers (USACE) contracted the Oregon Department of Fish and 
Wildlife (ODFW) and the Washington Department of Fish and Wildlife (WDFW) to 

identify eulachon spawning sites within proposed channel deepening areas and to 
characterize the spatial and temporal distribution of eulachon larvae in the 

mainstem Columbia River during the migration period.  
 

Preliminary results from the first year of the study (Howell and Uusitalo 2001) 
showed that eulachon larvae were widely distributed throughout the river during 

migration.  Sampling limitations precluded determining the relative importance of 
the shipping channel as a migration corridor relative to the rest of the river.  The 
objectives for this study in 2001 were to (1) quantify the timing of larval eulachon 
migration in the Columbia River, (2) determine cross-channel larval distribution 

during migration, and (3) identify the depth distribution of larvae within the 
shipping channel during migration.  

 
 

METHODS 
 

Study Area 
Previous studies have documented large spawning concentrations of eulachon in the 
Cowlitz River, Washington.  During field sampling in the spring of 2000 (Howell and 
Uusitalo 2001) we found the highest densities of migrating larvae in the Columbia River 
downstream of the confluence with the Cowlitz River at Columbia River kilometer (RK) 
110 (Figure 1; all river distances are reported using National Oceanographic and 
Atmospheric Administration river distances).  During 2001 the majority of our effort was 
therefore concentrated downstream of the Cowlitz River to maximize larval catch rates.  
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Only one sampling transect was located up river from the confluence of the Cowlitz and 
Columbia rivers. 
 

Sampling Gear and Methods 
 
We used a plankton net deployed from an anchored vessel to capture eulachon larvae.  
The net was a typical ring net design comprising a tapered nylon sock (3.35 m length, 
300 µm mesh) lashed to a stainless steel circular frame (0.61 m inside diameter).   

Area of detail

OR

WA

Transect 7  RK 161

Transect 1  RK 55

Transect 5  RK 96 
Transect 4  RK 82

Transect 3  RK 76 
Cowlitz River

Kalama River

Lewis River

Astoria

Sandy River

 
 

Figure 1.  2001 lower Columbia River, larval eulachon migration study site, showing 
location of larval eulachon sampling transects, listed by transect name and 

Columbia River kilometer (RK). 
 
 

Samples were collected in an 8.9-cm, two-piece polyvinyl chloride (PVC) collection 
bucket attached to the end of the sock.  Spherical lead weights (2.54 kg, 9.07 kg or 
both) were attached to the frame base.  The net was closeable via a row of choke 

rings placed around the sock approximately 1.3 m behind the mouth.  Water flow 
was measured with a digital flowmeter consisting of a propeller/sensor mounted in 

the mouth of the net and connected to an onboard digital counter via a cable 
(Illustrations of net configuration are given in Appendix A). 

 
We sampled during daylight hours on ebb tides.  Vessels were anchored and we 

recorded Differential Global Positioning System (DGPS) co-ordinates, and water 
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temperature, depth, and turbidity readings.  Plankton nets were lowered to the 
desired depth, allowed to fish for approximately 60 s, closed, and immediately 

retrieved.  The flowmeter was activated when the net reached the desired sampling 
depth and stopped upon net closure.   

Contents of the collection bucket were rinsed into storage jars and fixed with dilute 
(approximately 70%) ethyl alcohol.  We added Rose Bengal stain to aid in 

laboratory examination. 
 

Sampling Design 
 
We sampled at seven transects in the lower Columbia River to characterize the cross-
river distribution of eulachon larvae (Figure 1).  Because of a variety of factors transects 
were not chosen randomly.  Transect 1 (RK 55) is an index site for larval eulachon 
sampling (Price Island Index) that has been monitored by WDFW since 1994 (WDFW 
2001).  Transect 6 (RK 106) was chosen specifically to characterize the cross-river 
distribution of larvae in close proximity to a known spawning area (the Cowlitz River).  
We chose transects 2, 3, 4 and 5 (RK’s 64, 75, 82 and 97 respectively) to reflect the 
heterogeneity in river morphology and relative position of the shipping channel within 
the study area.  Some transects included side channels of the river, some were deeper 
closer to the Oregon shore, and others were deeper closer to the Washington shore.  We 
sampled transects 1-6 eight times between 28 January and 01 June 2001 (Table 1).   
 
During the 2001 eulachon spawning run a substantial number of adults migrated upriver 
of the confluence of the Cowlitz and Columbia rivers, some going as far as Bonneville 
Dam (RK 234).  In response to expanded spawning by the strong eulachon run, we added 
Transect 7 in mid-season at RK 160, upstream of the confluence of Lewis and Columbia 
rivers (RK 139) but downstream of the confluence of the Sandy and Columbia rivers (RK 
194).  We sampled Transect 7 on 24 April, 27 April, 07 May, and 10 May 2001. 
 
Each transect line was drawn roughly perpendicular to the river flow, from riverbank to 
riverbank.  Along each transect line we established five sampling stations positioned at 
intervals across the river (Appendix B).  At least one station at each transect was located 
within the shipping channel.  Stations were numbered 1 through 5 across transects from 
the Washington shore to the Oregon shore.  The number of samples collected at a station 
varied depending on depth.  At shallow stations (< 3 m) we took samples from the bottom 
of the water column only.  At stations of intermediate depth (≥ 3 m and ≤ 8 m) we took 
samples from the bottom and surface of the water column.  At the deepest stations (> 8 
m) we took samples from the bottom, middle and surface of the water column.  For each 
of these depth strata we took three replicate samples in succession to account for short-
term variability in larval density.   

 
Laboratory Methods 

 
Over 1,800 samples were collected and brought to the lab to be analyzed.  Many of 
these samples contained more than 5,000 eulachon larvae and some contained as 

many as 30,000 larvae.  Given the large number of samples taken and limited time 
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available, we used a representative subsampling method to estimate total larval 
counts for each sample.  Each sample was emptied into an Erlenmeyer flask and 
total sample volume (wet) was recorded.  The flask was swirled to ensure random 

mixing and approximately 20% of the total sample volume was poured into a 
graduated cylinder.  The subsample was then poured into a Petrie dish and we used 
a dissecting microscope to count all larvae.  Total sample counts were estimated by 

extrapolation based on subsample volumes.   
 

Table 1.  Summary of sampling periods during 2001 larval migration study. 

Sampling Period Dates Comments 

1 30 January – 14 February Gear testing 
2 28 February – 2 March  
3 14 March – 16 March  
4 2 April – 5 April  
5 11 April – 13 April  
6 16 April – 18 April  
7 01 May – 03 May Transect 1 not sampled 
8 11 May – 16 May Transects 2-4 not sampled 

Catch rate for larvae was estimated as catch per cubic meter in each sample.   
 

Data Analysis 
 
We estimated larval eulachon density for each sample based on laboratory count and the 
estimated volume of water filtered through the plankton net tow using the following 
digital flowmeter formula: 
 

V = R ( )revolutionm /
61
1 A 

Where 
 V = volume sampled (m3), 
 R = revolution count from flow meter, and 
 A = area of net opening (m2). 
 

 
 

We examined the catch frequencies of larvae to describe the form of the catch 
distribution and found that the data possessed a strong negative binomial distribution with 
several outliers (Figure 2).  Attempts to normalize the error terms by transforming data as 
log (catch rate + 1) failed.  Consequently we elected to use non-parametric methods to 
test for significant differences in larval catch rate among sampling strata.  We used the 
Mann-Whitney rank sum test for paired comparisons and Kruskal-Wallis Analysis of 
Variance (K-W ANOVA) for multiple comparisons.  Following a significant result from 
the K-W ANOVA a further test was performed to isolate differences among groups 
(Dunn’s Test when group sample size was unequal; Student-Newman-Keuls test when 
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group sample size was equal).  All tests were performed at the α = 0.05 level of 
significance. 
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 Figure 2. Density frequencies of larval eulachon collected in the Lower Columbia River 
during the peak of migration, spring 2001. Note negative binomial distribution.
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Migration Timing 
 
To quantify timing of larval eulachon migration we pooled data from transects 1-6 and 
compared larval densities among the eight sampling periods.  Contracted sampling 
precluded using information from Transect 7.  Because most larvae were collected in 
periods 4-6, subsequent analyses for transects 1-6 were limited to data collected during  
hese peak migration periods.  We also compared larval densities among transects to 
evaluate distribution during peak migration. 
 

Cross-Channel Larval Distribution 
 
We pooled data from transects 1-6 to compare larval eulachon densities within and 

outside the shipping channel during peak migration.  We also compared larval 
densities within and outside the shipping channel for each transect.  To evaluate 
distribution of larval eulachon across the Columbia River we pooled data from 

transects 1-6 for each of the five sampling stations and compared larval densities 
among the pooled stations.  We also compared larval densities among stations for 

each transect.   
 

Similar but separate analyses were conducted for Transect 7.  Timing of sampling 
was different at Transect 7, and Transect 7 was relatively distant from the other 

transects. 
 

Vertical Distribution Within the Shipping Channel 
 

To evaluate vertical distribution of larval eulachon within the shipping channel 
during peak migration we pooled data from all stations (transects 1-6) within the 

channel and compared larval densities among the three depth strata (bottom, mid-
water, and surface).  We also compared larval densities among depths at shipping 
channel stations for each transect.  Results from Transect 7 were again interpreted 

separately. 
 
 

RESULTS 
 

Migration Timing 
 
Larval eulachon density varied throughout the season (Figure 3), but catches peaked 
between 02 April and 18 April (corresponding to sampling periods 4, 5 and 6).  We found 
a significant difference (P < 0.001) in larval density among the eight sampling periods.  
Larval densities during periods 4, 5, and 6 were significantly greater than in all other 
periods but did not differ significantly from each other (P > 0.05).  We found a 
significant difference (P < 0.001) in larval density among individual transects during 
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peak migration, although only Transect 6 differed significantly (lower larval density) 
from the others (P < 0.05; Figure 4).   
 

Cross-Channel Larval Distribution 
 

Larval densities outside the shipping channel were significantly greater (P < 0.001) 
than densities inside the channel when data from all transects 1-6 were combined.  
We found no significant differences between larval densities within and outside the 
shipping channel at transects 1, 2, and 4 (P = 0.524, 0.961, 0.969 respectively) when 
these transects were analyzed individually (Figure 5).  Larval densities were 
significantly greater outside the shipping channel for transects 3, 5 and 6 (P = 0.031, 
P < 0.001, P < 0.001 respectively) when these transect were analyzed individually 
(Figure 5).  Furthermore, when limiting analyses to stations ≥ 12.2 m in depth (the 
minimum depth of the shipping channel), we found that larval densities were 
significantly greater outside the shipping channel than within the shipping channel (P 
< 0.001). 

 
With data from transects 1-6 combined, larval densities decreased across the river from 
the Washington shore to the Oregon shore (Figure 6).  Station 1 larval densities were 
significantly greater than those at all other stations, station 2 densities were significantly 
greater than those at stations 3, 4, and 5, and station 3 densities were significantly greater 
than those at station 4 (P < 0.05 in all cases).  This trend is most apparent in transects 5-7 
(Figure 7). 
 
Larval densities were also significantly greater (P = 0.033) at stations located outside the 
shipping channel than stations located within the channel at Transect 7 (Figure 7).   
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Figure 3.  Larval eulachon densities in the Lower Columbia River during spring, 2000.  
Numbers below plots indicate sample size. 
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Figure 4.  Larval eulachon densities at various sites in the Lower Columbia River during 
peak migration, spring 2001.  Numbers below plots indicate sample size. 
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Figure 5.  Larval eulachon densities inside and outside the Lower Columbia River 
shipping channel during the peak of migration, spring 2001.  Numbers below plots 
indicate sample size. 
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Figure 6.  Cross channel distribution of larval eulachon in the Lower Columbia River 
during the peak of migration, spring 2001.  Numbers below plots indicate sample size. 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-2, Evaluation Report Smelt (Revised)                                                                          Page 24   
 

 

1 2 3 4 5

D
en

si
ty

 (l
ar

va
e/

m
3 )

0

100

200

300

400

500

600

700

800

Transect 1

1 2 3 4 51 2 3 4 5

27

27
28

18 9

18
26

27

18

Transect 4Transect 3

27
27

27

18
18

15

z

z
z

zy

y

z

z

zy yw

w

(RK 55) (RK 76) (RK 82)

1 2 3 4 5

Transect 2

27

9

27 27
27

zy
z

y

y

y

(RK 66)

1 2 3 4 5
0.1

1

10

100

1000

10000

1 2 3 4 5

27

2727

27

27

18
26

27

9 18

Transect 5 Transect 6

1 2 3 4 5

Transect 7

21

24 36 36
36

z

zy

w

yw
w y

z

z

y
y

z

y y
y

y

(RK 96) (RK 161)(RK 106)

Station

95th Percentile
90th Percentile
75th Percentile

25th Percentile
10th Percentile
5th Percentile

Median

 
Figure 7. Cross river eulachon larval distibution at seven transects in the Lower Columbia 
River during the peak of migration, spring 2001.  Data groups with letters contain 
significant differences in larval density among stations (Kruskall-Wallace ANOVA; 
P<0.05); within these groups, catches without a letter in common differ (P<0.05).  Note 
logarithmic scale for transects 5 -7.  Schematics of channel morphology at each transect 
are shown above each data group. Scaling is not consistent among plots. 
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Figure 8. Vertical distribution of larval eulachon in the shipping channel of the Lower 
Columbia River during peak migration, spring 2001.  Each plot represents 54 samples. 
 
 
Catches at Station 1 were significantly greater than catches at all other stations.  We 
found no significant differences in larval densities among stations 2, 3, 4 and 5. 
 

Vertical Distribution Within the Shipping Channel 
 
We found a significant difference (P < 0.001) in larval densities among depth strata of 
sampling stations within the shipping channel (Figure 8).  Larval densities did not differ 
significantly (P > 0.05) between bottom and mid-water strata; however, both bottom and 
mid-water larval densities were significantly greater (P < 0.05 in both cases) than surface 
larval density.   
 
We found no significant differences in larval density among depth strata for shipping 
channel stations of transects 1, 4 and 5 when these were analyzed separately (P = 0.076, 
0.067, 0.093 respectively).  We did find significant differences in larval densities among 
depth strata for shipping channel stations of transects 2, 3 and 6 (P = 0.006, < 0.001, 
0.018 respectively).  Larval densities in bottom samples were significantly greater than in 
surface samples (P < 0.05 in all cases), but were not significantly different than mid-
water samples (P > 0.05 in all cases).  Mid-water larval densities were greater than 
surface densities for transects 2 and 3 (P < 0.05 for both) but not for transect 6 (P > 0.05).  
 
Larval densities differed significantly among depth strata at Transect 7 sampling stations 
within the shipping channel (P < 0.001).  Larval densities in bottom samples were 
significantly greater than densities in mid-water and surface samples (P < 0.05 for both).   
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DISCUSSION 
 

The eulachon spawning migration of 2001 was one of the largest in recent years 
(WDFW 2001).  Substantial numbers of adults migrated as far upriver as Bonneville 

Dam (RK 234) and into all the major lower Columbia River tributaries (Grays, 
Elochoman, Kalama, Lewis, and Sandy rivers).  Commercial landings from the 

Columbia River were slightly higher than recent years but were still low compared 
to historical catches (WDFW 2001).  This was possibly a result of restrictions on 
total effort during the season, because catch per unit effort (pounds per delivery) 

was the highest recorded since 1993. 
 
The timing of adult and larval migrations was later in 2001 than in 2000 (Howell and 
Uusitalo 2001).  Peak larval densities for 2001 were recorded in early/mid April as 
compared to mid March in 2000.  The late arrival of adults in 2001 may have been 
influenced by water temperature of the river.  Generally, temperatures below 4 oC inhibit 
entry of spawning eulachon adults into the Columbia River (Smith and Saalfeld 1955).  
During 2001, the bulk of adult spawners entered the river after mid February, when 
temperature of the Columbia River exceeded 4 oC. 

 
Within the study area, migrating larval eulachon were more abundant outside the 

shipping channel than within the channel, with densities highest along the 
Washington shore.  This was especially evident at transects 5 and 6.  Transect 6 is 

located approximately 3 km downstream from the mouth of the Cowlitz River, 
which is a well documented spawning area for eulachon (Smith and Saalfeld 1955; 

Hymer 1994; WDFW 2001).  Transect 5 is located < 2 km downstream from Barlow 
Point (Washington shore), which was identified as a likely location of eulachon 

spawning (Romano et al.2002).   
 

Cross-channel distribution of larvae at Transect 3 does not reflect the trend seen at 
transects 5 and 6 despite its location downstream of, and in close proximity to, Eagle 

Cliff (RK 82), which is also a documented eulachon spawning site (Loeffel 1954; 
Smith and Saalfeld 1955).  Although eulachon eggs were collected on artificial 

substrates in the vicinity of Eagle Cliff (Romano et al. 2002) the number of eggs 
caught at this location was low despite substantial sampling effort.  These 

observations suggest that the majority of spawning in the study area could have 
occurred in the Cowlitz River and the Columbia River in the vicinity of Transect 5.  

The trends seen in successive downstream transects would then be the result of 
gradual cross-channel dispersion of larvae.   

 
Cross-channel distribution of larvae at Transect 7 (RK 161) suggests that some mainstem 
spawning may have occurred on the Washington shore.  This is important because 
spawning in the Columbia River has never been recorded upstream of Martin’s Bluff (RK 
128; Loeffel 1954) and we collected no eggs above the mouth of the Kalama River (RK 
117) during our study of eulachon spawning distribution (Romano et al. 2002).  Transect 
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7 is also located upstream of all Columbia River tributaries in which eulachon are known 
to spawn, with the exception of the Sandy River (RK 194; Figure 1).  Large numbers of 
adult eulachon were observed in the Sandy River in 2001 (personal observation, lead 
author) where they presumably spawned.  . The even distribution of larvae across the 
river through stations 2 – 5 at Transect 7 suggests cross-river dispersal from a major 
upstream source such as the Sandy River.   
 

Our finding that larval eulachon density in the shipping channel was greatest in the 
lower portion of the water column is consistent with observations made by Loeffel 
(1954) and Smith and Saalfeld (1955).  It is unclear what mechanisms might affect 
the distribution of larvae in the water column.  Anecdotal laboratory observations 
suggest larval eulachon exhibit pelagic swim up behavior (Wendler 1937; Howell 
2002) and positive phototropism (Howell 2002). This is an adaptive behavior 
documented in other ichthyoplankton species to facilitate feeding, lateral transport, 
and predator avoidance (Fortier and Leggett 1983; Manuel and O’Dor 1997).  
Eulachon larvae subsist on yolk sac contents on their migration to rearing areas in the 
Columbia River estuary and Pacific Ocean, where exogenous feeding is assumed to 
begin (Smith and Saalfeld 1955).  Given the limits of yolk sac storage, rapid flushing 
to the ocean may be crucial for survival.  We speculated that vertical migration of 
larvae into the top of the water column on ebb tides (where velocities generally are 
greater), might expedite the journey.  Our results however do not support, and in fact 
somewhat contradict this theory.  The lower Columbia River is subject to strong tidal 
influences that produce complex, turbulent flow conditions and because larval 
eulachon are relatively weak swimmers, depth distributions are most likely dictated 
by local hydraulic conditions. 

 

Sampling for this study was conducted during daylight hours and on ebb tides only.  This 
study design does not allow analysis of any effects of diel and tidal cycles on larval 
distribution.  In addition, inter-annual variation in spawning site locations and run size 
may also influence distribution.  In a year of high spawner abundance such as 2001, 
larval abundance was not significantly greater in proposed dredging areas than in other 
areas of the river.  In years of high abundance, dredging-related mortality (through 
entrainment) may not be significant relative to the population as a whole.  Without data 
from multiple seasons it is not possible to know how larval distribution during migration 
differs (if at all) in years of low abundance.  In addition, mechanisms controlling 
eulachon recruitment and survival are poorly understood, and little is understood on how 
variability in habitat conditions in the freshwater environment affects larvae survival.   
 

Given the variability in distribution and timing of eulachon larval migration, 
scheduling of dredging to reduce impacts to migrating larvae would be confined to 
the short term.  Unlike spawning runs of most anadromous salmonid species, where 
estimates of stock size provide the basis for development of reliable forecasts, no 
developed forecasting or assessment model exists for eulachon.  Currently only in-
season commercial monitoring exists to evaluate run size and timing.  Perhaps the 
most realistic and reliable strategy for reducing dredging related impacts to eulachon 
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would be to avoid dredging in areas of high spawning concentration.  This would 
require more research on the annual variation in use of specific spawning areas. 
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APPENDIX A 
 
Schematic diagrams of modified plankton net gear used in 2001 larval eulachon sampling 
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Appendix Figure A-1.  Schematic diagrams of modified plankton net used in 2001 

USACE larval smelt sampling. 
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I) Net Closed - Plan View

II) Net Closed -  Side view

 
Appendix Figure A-2.  Schematic diagrams of modified plankton net used in 2001 
USACE larval smelt sampling.
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I) Net Open - Forward View II) Net Closed - Forward View  
 

Appendix Figure A-3.  Schematic diagrams of modified plankton net used in 2001 
USACE larval smelt sampling. 
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APPENDIX B 
 

Larval eulachon sampling sites, 2001 
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Appendix Figure B-1.  2001 USACE larval smelt sampling sites, Transect 1 (RK 55) 
and Transect 2 (RK 66), lower Columbia River. 
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Appendix Figure B-2.  2001 USACE larval smelt sampling sites, Transect 3 (RK 76) and Transect 4 (RK 82), lower 
Columbia River. 



C
olum

bia River C
hannel Im

provem
ent Project

Final Supplem
ental Integrated Feasibility Report and Environm

ental Im
pact Statem

ent 
 E

xhibit K
-2, E

valuation R
eport Sm

elt (R
evised)                                                                          Page 37

  
 

 

Lewis and Clark Bridge

Station 5
Station 1

Station 2

Station 3
Station 4

Transect 5

Transect 6

WA

OR

Station 1

Station 5

Station 4

Station 2
Station 3

Lord Island

Cowlitz River

Area of detail

1 kilometer

 

Appendix Figure B-3.  2001 USACE larval smelt sampling sites, Transect 5 (RK 96) and Transect 6 (RK 106), 
lower Columbia River. 
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Appendix Figure B-4.  2001 USACE larval smelt sampling sites, Transect 7 (RK 161), 
lower Columbia River. 
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ABSTRACT 
 
We used artificial substrates to collect eulachon (Thaleichthys pacificus) eggs in the 
lower Columbia River from river kilometer (RK) 48 to 137 over the period 26 February – 
29 March 2001.  This method has been used to capture eggs of other species, but this is 
the documented use of substrate frames to catch eulachon eggs.  We did not attempt to 
standardize, stratify or randomize substrate placement among depths or habitat types, but 
typically two substrates were fished every 1.6 km.  Depths of sampling ranged from 1 to 
13 m, and distance from the riverbank ranged from 5 to >90 m.  Eggs were collected in 
23 of 147 sets, all between RK 55 and 120.  We captured eggs throughout the sampling 
period and peak catch rates occurred on 9 and 13 March 2001.  The greatest numbers of 
eggs were captured in RK 90 to 98 and RK 107 to 111.  The bottom composition of areas 
in which eggs were collected varied, but was dominated by medium to fine sand.  We 
conclude that in 2001 eulachon spawned over a wide range of the mainstem lower 
Columbia River.  Further, we believe that artificial substrates can be a useful tool to assist 
in identifying the timing and location of eulachon spawning. 
 

INTRODUCTION 
 
The eulachon Thaleichthys pacificus is an anadromous fish that spawns in the lower 
reaches of 30 to 40 coastal rivers and streams, from the Klamath River drainage in 
California, to the Bering Sea, Alaska.  The Columbia River supports one of the world’s 
largest spawning populations of the species (DFO 1999), and is the site of an important 
commercial and recreational eulachon fishery.  Historically, commercial landings of 
eulachon in the Columbia River have been highly variable.  In 1948 and again in 1951 
the commercial catch of eulachon in the Columbia River exceeded 450,000 kg, yet in 
1992 and again in 1994 the commercial catch fell below 450 kg.  A sharp decline in 
commercial landings occurred in 1990 and continued through 1999.  It is unclear how 
much of the decline is caused by a decrease in the number of spawning eulachon or by in-
season adjustments to harvest regulations.  The 2001 commercial eulachon fishery 
exceeded 79,400 kg and was considered to be quite strong (WDFW and ODFW 2001).   
 
Eulachon spawning in the Columbia River generally begins in January or February and is 
completed by late April.  Spawning adults have been observed in the river as early as 
December.  Active spawning has been observed in tributaries of the Lower Columbia 
River including the Cowlitz, Kalama, Lewis, and Sandy rivers (Smith and Saalfeld 1955).  
Little is known about the spawning distribution of eulachon in the mainstem lower 
Columbia River.  Eulachon eggs have been caught in plankton nets in the lower 
Columbia River but exact spawning locations have proved difficult to locate.  Smith and 
Saalfeld (1955) identified two locations in the mainstem Columbia River as eulachon 
spawning locations (one upriver of the mouth of the Kalama River at river kilometer 
(RK) 117 and the other near RK 82).  These findings were based on the presence of spent 
and partially spent fish in commercial catches from these areas.  
 
Depending on her size, a female eulachon can produce from 17,000 to 60,000 eggs (Hart 
and McHugh 1944; Smith and Saalfeld 1955).  Eulachon eggs are small, with an average 
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diameter between 0.8 and 1.0 mm.  Eulachon eggs contain a double membrane, the outer 
of which ruptures shortly after fertilization and remains attached to the egg by a single 
point, forming a short stalk or peduncle.  The free edges of the outer membrane are 
highly adhesive and capable of sticking to substrate material (Hart and McHugh 1944).  
Smith and Saalfeld (1955) reported that eulachon spawn primarily over substrates of fine 
pea-sized gravel.   
 
The lower Columbia River is routinely dredged to maintain a shipping channel with a 
minimum depth of 12.2 m and minimum width of 182 m.  The U. S. Army Corps of 
Engineers (USACE) has proposed an increase in dredging operations to deepen the 
existing channel, which would allow larger vessels access to the ports of Longview, WA 
and Portland, OR (USACE 1999).  To assess potential impacts of channel deepening 
operations on eulachon, the USACE contracted with the Oregon Department of Fish and 
Wildlife (ODFW) and the Washington Department of Fish and Wildlife (WDFW) to 
characterize the eulachon spawning run and larval migration from the lower Columbia 
River.  The objective of this study was to locate and characterize eulachon spawning sites 
within the lower Columbia River, including the proposed channel-deepening area.  
 
This study is based on the assumption that if eggs are captured on an artificial substrate 
then adult fish have spawned in the immediate vicinity.  Prior to this study, artificial 
substrates had not been used to catch eulachon eggs.  Artificial substrates have been used 
to collect white sturgeon Acipenser transmontanus eggs in the Columbia River (McCabe 
and Beckman 1990; Parsley et al. 1993; McCabe and Tracy 1994) and rainbow 
(American) smelt Osmerus mordax eggs in Maine (Rothschild 1961).  This method has 
proven useful in identifying spawning locations of both species.  The artificial substrates 
used in the present study were based on the design of McCabe and Beckman (1990).  
Similar to white sturgeon eggs, eulachon eggs are demersal and highly adhesive.  
Eulachon eggs however are much smaller than white sturgeon eggs and prior to this study 
it was not clear if this would affect our results.   
 
 

METHODS 
 

Study Area 
 
This study was conducted in the lower Columbia River, from RK 48 to RK 137 (near the 
mouth of the Lewis River; Figure 1).  Several points throughout this area are being 
considered as potential channel deepening, or in-river dredge spoil disposal sites for the 
proposed USACE channel-deepening project (USACE 1999).  A shipping channel is 
currently maintained throughout the length of the study area. 
 

Artificial Substrate Construction 
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Figure 1.  Artificial-substrate sampling was conducted from RK 48 – 137 in the 
Columbia River.  Shaded areas indicate sampling sites where eulachon eggs were 

successfully captured 26 February – 29 March 2001. 
 
 
The artificial substrates used in this study were constructed following the methods 
outlined by McCabe and Beckman (1990), with the exception of the substrate material 
available for eggs to adhere.  The frames consisted of a 76-cm x 91-cm angle-iron outer- 
frame with strips of flat iron bar to provide support.  Three strips of iron bar were welded 
into place on one side of the frame and three more were secured with nuts and bolts on 
the other side. Two 76-cm x 91-cm pieces of commercially available, low nap indoor-
outdoor carpet material, placed back to back, were used as an egg adhesion surface.  The 
carpet was secured in the frame by the two sets of flat iron bar.  Securing the iron bar on 
one side of the frame with nuts and bolts facilitated easy removal of the carpet pieces.  
Although McCabe and Beckman (1990) utilized latex-coated animal hair material as an 
egg adhesion surface, we chose carpet material with a 2 to 4 mm nap depth because of 
concerns that the depth of animal hair would make it difficult to find the smaller eulachon 
eggs. 
 
We used two types of anchors to secure substrates in place on the river bottom.  A three 
fluke anchor constructed of steel bars (13 mm diameter), PVC pipe (8 cm diameter) and 
concrete, similar to those employed by McCabe and Beckman (1990) was used on 
approximately 25 % of the substrates.  The remaining 75 % were secured with a 9-kg 
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pyramid shaped lead weight.  Buoy lines were connected to all substrates to mark the 
location.  Length of line used depended on water depth and velocity.  We generally used 
line equivalent to approximately 1.5 times the depth to account for tidal variation.  The 
location of each substrate was recorded from a Global Positioning System (GPS) unit on 
board the deploy vessel.  Upon retrieval, the location of the substrate was taken from the 
onboard GPS unit to determine if the substrate had moved from its original location.  
 

Sampling Methods 
 
Sampling in the lower Columbia River with artificial substrates commenced on 26 
February and lasted until 29 March 2001.  We sampled from RK 48.3 to RK 136.8, with 
at least two artificial substrates placed every 1.6 RK (except between RK 59.6 and RK 
61.2 within which only one substrate was placed).  We made no attempt to standardize or 
stratify substrate placement among depths or habitat types.  Depths of sampling ranged 
from 0.9 to 12.8 m and distance from the riverbank ranged from 5 m to greater than 90 m.  
Sampling at greater depths was problematic because substrates tended to get covered in 
silt when placed in deeper water.  Generally, substrates placed deeper and farther from 
the riverbank tended to silt in the most, whereas substrates placed close to the riverbank 
in shallow water tended to silt in the least. 
 
We partitioned sampling into three rounds.  The first sampling round was conducted from 
26 February to 28 February 2001.  Sampling in this round was limited to river kilometers 
80.5 – 83.7, and 7 substrates were set.  Substrates were initially placed in locations 
believed to be eulachon spawning locations (Smith and Saalfeld 1955) to test artificial 
substrates as a viable means of catching eulachon eggs.  The second sampling round was 
conducted from 8 March to 14 March 2001, and a total of 17 substrates were deployed.  
These were placed over a wider range of the river, from RK 86.9 – RK 109.4.  During the 
final sampling round, which lasted from 19 March to 29 March 2001, artificial substrates 
were set from RK 48.3 – RK 136.8, to characterize spawning distribution over a larger 
area.  At least two substrates were set every 1.6 km (except that only one substrate was 
placed between RK 59.6 and RK 61.2). 
 
All substrates were left in the water for a minimum of 18 hours to ensure that sampling 
occurred throughout an entire tide cycle and during both day and night.  Most substrates 
were allowed to fish for <24 hours; however one substrate was not retrieved on the first 
attempt and had to be retrieved at a lower tide.  The substrate fished for 40 hours and was 
not included in our analysis.  Two other substrates were lost through unknown causes.  
 
We used a Ponar grab sampler to determine composition of bottom material at sites 
where eggs were caught.  Bottom samples collected in the field were brought back to the 
lab for analysis.  In the lab, samples were dried and then passed through a series of sieves 
to determine particle size.  We used a modified Wentworth classification (Orth 1983) to 
classify particle size of bottom material.  Some locations consisted of bottom material 
with a particle size that was too large to sample with the Ponar device.  These locations 
were directly adjacent to rip rap riverbanks.  Additionally, we were unable to sample the 
bottom material at three sites.  River velocity was too strong at one site (mouth of the 
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Kalama River) to sample with the Ponar device.  Two other sites (mouth of Abernathy 
Creek) were dry because of a decrease in river level when we returned to sample the 
bottom material.  
 

RESULTS 
 
Only one of the seven substrates we deployed during the first sampling round caught 
eggs, for a success rate of 14.3%.  The substrates fished for a total of 71.2 h (effort), and 
three eggs were caught, resulting in a catch per unit effort (CPUE) of 0.04 eggs/h.  The 
average set depth was 7.0 m, and the average catch was 0.43 eggs/set.   
 
Of the 17 substrates set during the second round of sampling, nine caught eggs, yielding a 
success rate of 52.9%.  Effort totaled 449.3 h during this period for a CPUE of 0.17 
eggs/h.  The average set depth was 4.7 m, and the average catch was 1.88 eggs/set. 
 
Thirteen of 123 substrates set during the final sampling round caught eggs for a success 
rate of 10.6%.  Effort totaled 2,691 h during this period for a CPUE of 0.02 eggs/h.  The 
average set depth was 7.4 m, and the average catch was 0.36 eggs/set. 
 
We set 147 substrates over the study, 23 of which successfully caught eulachon eggs for 
an overall success rate of 15.6%.  A total of 122 eggs were caught for an average of 0.84 
eggs/substrate.  Egg catches in a single set ranged from zero to 27.  Catch rates were 
highest between RK 90 and RK 98 and between RK 107 and RK 111 (Figure 2).  Daily 
CPUE ranged from 0 eggs/h to 0.20 eggs/h (Figure 3).  The greatest daily CPUE occurred 
on 9 March (0.20 eggs/h of effort) and 13 March (0.16 eggs/h of effort).  Sampling days 
that occurred before 9 March and after 13 March averaged less than 0.08 eggs/h of effort.  
River bottom composition at sites where eggs were caught varied, yet was dominated by 
medium to fine sand (Table 1). 
 

DISCUSSION 
 
Although we believe this is the first time artificial substrates have been used to collect eulachon 
eggs, artificial substrates have been used to collect eggs of the rainbow (American) smelt 
(Rothschild 1961).  Similar to eulachon, rainbow smelt are broadcast spawners, laying highly 
adhesive eggs that readily become attached to stream substrates.  Rothschild (1961) used 3.1-cm 
x 12.7-cm strips of heavy canvas as an egg-depositional surface, attached to a glazed black 
ceramic tile (11.4 cm x 11.4 cm).  Since 1988, artificial substrates have been used in the 
Columbia River to collect white sturgeon eggs (McCabe and Beckman 1990; Parsley et al. 1993; 
McCabe and Tracy 1994).  Although the design employed by Rothschild (1961) was effective at 
catching smelt eggs, we chose to follow the design of McCabe and Beckman (1990) because it 
had been successfully used in the high flows of the Columbia River.  
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We caught eulachon eggs over a larger area of the river (RK 56.3 to RK 117.5) than previously 
described as spawning habitat (Smith and Saalfield 1955).  The area in which we caught the 
highest concentration of eggs (between RK 90.1 and RK 98.2) has not previously been 
documented as a spawning location.   
 

Figure 2.  Egg catch/h for each river 1.6 kilometers sampled.  Sampling was 
conducted between river kilometers 48 and 137. 

 
The strength of the eulachon spawning run in the lower Columbia River varies throughout the 
course of a single season; therefore, CPUE may vary spatially and temporally with  the peak of 
spawning.  This may explain why CPUE was highest on 9 and 13 March; however, this result 
must be interpreted cautiously because sampling on any one day was limited to a small area of the 
river (most days approximately 9.7 river kilometers were covered).  Observed temporal 
differences in CPUE may be influenced by daily spatial differences in sampling. 
 
Although catch varied among sample times and locations, we have shown that eulachon eggs can 
be caught with artificial substrates.  This is important because the presence of viable eggs 
indicates that spawning is occurring in the vicinity.  This is the first known study to show that 
eulachon spawning occurs at many points throughout the lower Columbia River, from RK 56.3 
(Price Island) to RK 117.5 (mouth of the Kalama River). We were unable to use substrates within 
areas designated for channel deepening because of the dynamic nature of the bottom in these 
areas.  In 2000 we attempted to fish several artificial substrates in areas proposed for deepening 
and the frames were quickly buried  
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Figure 3.  Egg catch/h listed by date each artificial substrate was retrieved.  No 

substrate frames were examined 1-8, 10-12, or 14-18 March 2001.  Bbars represent 
one standard error. 

in sand, which made them ineffective and difficult to retrieve.  Substrate movement is 
typical in the sand wave environment found on the bottom of the riverine areas proposed 
for channel deepening.  Sand waves in this reach are generally large, with heights of 1.8-
3.7 m and lengths up to 150-m  (personal communication with Karl  Eriksen, Portland 
District, USACE).  Given the dynamic nature of channel substrates, we believe these 
areas do not provide stable surfaces that would allow an adhesive egg to incubate for 30 
d.  We considered that eggs incubating in near-shore areas in the proximity of dredging 
activities might be affected if these activities alter flow patterns or increase 
sedimentation; however, hydraulic models completed by the USACE indicate dredging 
will not alter the river's flow patterns.  The USACE also expects the average annual 
bedload transport in the main river channel to remain within the existing range of 75,000-
300,000 m3/yr (USACE 1999). To reduce unforeseen impacts on eulachon eggs, channel- 
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Table 1.  Summary of artificial substrate data for sites where eggs were caught.  RK 
= river kilometer.  CPUE = eggs/h.  Bottom composition based on a modified 

Wentworth classification. 

RK Date Depth (m) Eggs CPUE Bottom composition 

56.3 03/29/01 11.6 3 0.14 Large particles associated with rip rap 
57.9 03/29/01 9.4 5 0.24 Medium to fine sand 
74.0 03/26/01 8.5 1 0.05 Coarse to medium sand with pebbles 
77.2 03/26/01 9.4 1 0.05 Mixed cobble and pebbles 
78.9 03/26/01 9.1 1 0.05 Medium to fine sand 
80.5 03/25/01 4.6 1 0.05 Coarse to medium sand 
82.1 02/27/01 12.8 3 0.13 Pebble 
86.9 03/08/01 1.8 1 0.03 No sample taken 
86.9 03/08/01 1.8 3 0.10 No sample taken 
90.1 03/08/01 3.0 18 0.62 Cobble and pebble mix 
90.1 03/08/01 7.6 2 0.07 Medium to fine sand 
91.7 03/19/01 9.8 11 0.49 Medium to fine sand 
93.3 03/19/01 7.3 3 0.13 Medium to fine sand 
93.3 03/08/01 4.6 2 0.07 Large particles associated with rip rap 
95.0 03/19/01 8.5 2 0.09 Medium to fine sand 
96.6 03/08/01 4.0 14 0.51 Medium to fine sand 
98.2 03/12/01 0.9 3 0.13 Medium to fine sand 
98.2 03/12/01 12.8 27 1.20 Medium to fine sand 
99.8 03/21/01 4.0 1 0.04 Medium to fine sand 
107.8 03/23/01 5.5 4 0.15 Medium to fine sand 
109.4 03/08/01 2.7 5 0.19 Medium to fine sand 
111.0 03/23/01 8.2 10 0.37 Medium to fine sand 
117.5 03/20/01 9.8 1 0.05 No sample taken 

 
 
deepening operations could be scheduled to avoid areas in which we caught the greatest 
number of eulachon eggs during the typical peak spawning period. 
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ABSTRACT 
 

Objectives of this study were to artificially propagate eulachon larvae, establish a 
time/temperature dependent developmental baseline, and subsequently evaluate the 

efficacy of the methodology used.  Adult brood fish were collected from the Cowlitz and 
Sandy rivers, transported to propagation facilities, held until ripe, and artificially spawned 

in the laboratory.  Eggs were successfully incubated in water filled petrie dishes and 
hatched 47 days after fertilization, accumulating 752 thermal units – approximately twice 
that documented by previous workers.  At the peak of hatching, larvae were transferred to 
a chiller and allowed to develop at 53 oF.  Larvae were allowed to develop in petrie dishes 

and survived 21 days before total yolk-sac absorption.  Larvae were preserved in 10% 
buffered formalin at post-hatch ages of 0, 6, 12, 24, 36 and 48 hours, and then subsequently 
at intervals of 24 hours until total yolk sac absorption.  Total length, snout to vent length, 
and yolk sac length of preserved fish were measured to characterize larval development.  
Newly hatched larvae showed a marked curvature in the anterior portion of their bodies 
and gradually assumed a straighter form after approximately 72 hours.  Coiling proved 

problematic for obtaining true measurements of total and snout to vent lengths.  Yolk sac 
measurements were unaffected by coiling and showed a more linear trend over time.  

Results indicated that changes in larval morphology were not identifiable over a time scale 
of even a few days.  Static environmental conditions in our experiment appear to have 

retarded larval development.  Morphometric analyses of larvae collected in the field from 
known spawning areas showed that identifiable development does occur as larvae migrate 
to the estuary and ocean.  Repetition of this experiment with propagation conducted under 
more natural conditions might lead to increased developmental rates allowing changes to 

be identified over short time periods; however, this may be precluded by the high 
morphological variability in individuals observed in each age class. 

 
 

Introduction 
 

Active spawning of eulachon Thaleichthys pacificus has been observed in various 
tributaries of the lower Columbia River, including the Cowlitz, Kalama, Lewis, and 
Sandy rivers (Smith and Saalfeld 1955).  However, little is known about the spawning 
distribution of eulachon in the mainstem Columbia River.   
 
Catches of very recently hatched eulachon larvae in plankton net hauls might indicate 
proximal spawning grounds and hence provide a useful tool for mapping and defining 
spawning habitat distribution in the mainstem Columbia River.  To achieve this, 
developmental observations from larvae of known ages are required to provide a baseline 
against which larval assemblages collected in the field can be compared. 
 
Upon hatching, eulachon larvae are incorporated into the drift and, depending on local 
current velocities, are presumably transported substantial distances from their spawning 
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grounds in relatively short periods of time.  For an aging methodology to be an effective 
tool in pinpointing spawning areas, short-term developmental changes measured on an 
hourly time scale must be identified. 

 
Eulachon larvae have been successfully propagated by several workers for various studies that 
include spawning substrate preference (Wendler 1937), assessment of possible population 
heterogeneity in the lower Columbia River and its tributaries (Delacy and Batts 1963), and 
effects of temperature on incubation periods (Smith and Saalfeld 1955).  Although Parente and 
Snyder (1970) provide a pictorial record and discussion of egg and (to a limited extent) larval 
development, a systematic, quantitative assessment of eulachon larval development has not been 
previously described as it has for related species such as the rainbow smelt Osmerus mordax 
(Cooper 1978).  Given the lack of information regarding eulachon larval development, the 
objectives of this study were to artificially propagate larvae, establish a time/temperature 
dependent developmental baseline and subsequently evaluate the efficacy of the methodology 
used. 
 
 

Methods 
 

Artificial Propagation 
 

Adult brood fish were collected with dip-nets from the Cowlitz River (6 March 2001) and 
Sandy River (14 March 2001).  Broodstock collected from the Cowlitz River (39 males and 
42 females) were transported to facilities of the Oregon Department of Fish and Wildlife 
(ODFW) in Clackamas and held in large circulating tanks (males and females separated) 
until ripe.  The fish matured rapidly in the holding tanks - probably a result of high water 
temperatures observed in the Clackamas spring water (57 oF) relative to the Cowlitz River 

(43 oF).   Despite the separation of the sexes, all of the females extruded their eggs and 
subsequently died during the night of 11 March 2001. However, one female from this batch 
had been sacrificed for initial fertilization experiments on 8 March.  Broodstock collected 

from the Sandy River (15 males and 12 females) were ripe upon collection and were 
artificially spawned on 14 and 15 March 2001. 

 
Eggs were manually stripped from females into glass Petrie dishes and covered with milt 
from ripe males.  Water was added to activate the spermatozoa and thus initiate 
fertilization.  The eggs/milt were gently stirred with the caudal fin of a eulachon 
(Wendler 1937) to ensure adequate mixing of sex products. 

 
After a short period (minutes) the eggs were gently washed with fresh water and then transferred 
to two incubation environments consisting of 1) McDonalds jars supplied with water from a 
closed system cooled by a portable chiller unit to 48oF, and 2) water-filled petrie dishes placed 
into a walk-in chiller to incubate at a constant temperature of 48 oF.  During the incubation 
period, water in the petrie dishes was changed daily and dead/fungused eggs were removed.  All 
water used in the propagation experiments came from the local spring at the ODFW Clackamas 
complex.   
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At the peak of hatching, larvae were transferred to water-filled Petrie dishes so that each 

dish contained larvae emergent within a 30-minute time period.  Larvae were then 
transferred to the chiller and allowed to develop.  Chiller temperature was adjusted to 53 

oF to reflect temperature of the Columbia River.   
 

Larvae were preserved in 10% buffered formalin at post-hatch ages of 0, 6, 12, 24, 36 and 
48 hours, then subsequently at intervals of 24 hours until total yolk sac absorption.  

Preservation of the 24-hour age class failed so no results from this time period are included. 
 

Morphometric Characters 
 

Basic morphometric observations were chosen to characterize larval development.  
Morphometric measurements included total length, snout to vent length, and yolk sac 

length (Figure 1).  Measurements were made with an ocular micrometer read to the nearest 
0.1mm. Ten larvae per age class were examined.   

 
Measurements were also obtained from larvae taken in plankton net tows from the 
Cowlitz River and the lower Columbia River shipping channel in the vicinity of Price 
Island (river kilometer 55).  Fifty individuals from each sample were randomly selected 
for characterization.  These measurements were taken to compare development in larvae 
taken from a known spawning area (Cowlitz River) against those from a location in the 
study area assumed to be substantially downstream from major spawning areas. 

 
DATA ANALYSIS 

 
Analysis of Variance procedures was used to test for significant differences in yolk sac length 
between age classes of propagated larvae.  Tukey’s multiple comparison procedure was used to 
isolate differences among groups.  Linear regression analyses were conducted to define at-
hatching values for each of the morphometric characters.  T-tests were used to test for significant 
differences in morphometric characters between larvae taken from the Cowlitz River and the 
Columbia River.  Tests were conducted at α = 0.05 level of significance. 
 
 

RESULTS 
 

The majority of the fertilized eggs (approximately 60,000 eggs) were placed in the 
McDonalds jar system to incubate.  No eggs survived after a day in this environment 

because of the failure of the chiller unit and stresses induced by turbulence on the eggs.  
Eggs incubated in the petrie dishes were initially subject to high mortality and fungusing as 

a result of overcrowding.  We reduced egg densities and mortality was reduced.  
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Eggs fertilized on 8 March began hatching on 24 April and continued through 29 April.  Eggs fertilized 
on 14 March began hatching 01 May and continued through 10 May.  For each batch, first hatch occurred 
approximately 47 days after fertilization.  Water 
temperature throughout this period was a constant 48 oF.  Using 32 oF as the assumed biological zero for 
eulachon (Delacy and Batts, 1963) the eggs accumulated 752 Thermal Units (TU’s) before hatching.   
 
Most larvae were observed to emerge tail first from their egg casing.  Initial observations showed that the 
time between rupture of the egg membrane and full emergence of the larvae varied widely from a few 
minutes to several hours (see Parente and Snyder, 1970 for a pictorial record of a eulachon larva hatch 
sequence).  Many individuals at this stage showed a marked curvature in the anterior portion of their 
bodies (probably a remnant of coiling in the egg) and gradually assumed a straighter form after 
approximately 72 hours (Figure 2).  Coiling proved problematic for obtaining true measurements of total 
and snout to vent lengths.  Data for these characters appears to show a relatively rapid rate of growth from 
hatching to approximately 72 hours, after which length increases were less pronounced (Figure 3).  This is 
attributable to coiled larvae straightening out over time (Figure 2).  Yolk sac measurements were 
unaffected by coiling and showed a more linear trend over time (Figure 3). 
 
Larvae were strongly attracted to and stimulated by light sources.  When placed in water-filled beakers 
most individuals exhibited pelagic swim-up behavior, remaining at the water surface for extended 
periods.  Yolk absorption was complete 21 days after hatching and few individuals survived beyond this 
age. 
 
Mean total length of larvae at hatching (0 hours) was 4.3 mm (+/- 0.51 SD).  Mean snout-to-vent length at 
hatching was 3.0 mm (+/- 0.82 SD).  Mean yolk sac length at hatching was 0.86 mm (+/- 0.14 SD).  
However, at hatching total length and snout-to-vent length means were assumed invalid because of 
imprecise measurements taken from coiled individuals.  Linear regression analysis of total length and 
snout-to-vent length with 0, 6, 12 and 36-hour age class data removed gave a total length at-hatching 
value of 5.7mm (R2=0.372, SE = 0.39) and snout to vent length at-hatching value of 4.1 mm (R2=0.333, 
SE=0.38).  Linear regression analysis of all yolk sac data gave an at-hatching length of 0.8 mm (R2 = 
0.746, SE = 0.118).  Analysis of variance showed no statistically significant differences in mean yolk sac 
length between age classes 0, 6, 12, 36, 72 and 96 hours post-hatch (Tukey multiple comparison, P > 
0.05). 
 
Significant differences between the mean values of each morphometric character were observed between 
larval assemblages collected in the Cowlitz River and in the Columbia River in the vicinity of Price Island 
(t-tests, P < 0.001 in all cases; Table 1 and Figure 4). 
 

DISCUSSION 
 
Our results show that changes in eulachon larval morphology are not identifiable over a time scale of 
even a few days.  Since it is likely that currents in the Columbia River would carry larvae substantial 
distances (kilometers) in the matter of only a few hours it appears unlikely that spawning areas could be 
located using our proposed methodology.  However, morphometric data from larvae collected from the 
Columbia and Cowlitz rivers 
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Figure 3.  Morphological changes in artificially propagated eulachon larvae over time.
Individual plots are means with error bars representing 1 standard deviation.  

 
Table 1.  Mean (standard deviation) morphometric measurements (mm) of 
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larval eulachon taken from the Cowlitz and Columbia rivers in April 2001. 

Origin Number 
examin
ed 

Total 
length 

Snout to 
vent length 

Yolk sac 
length 

Cowlitz 
River 

50 5.5 
(0.5) 

4.0 (0.4) 0.9 (0.1) 

Columbia 
River 

50 6.1 
(0.4) 

4.5 (0.3) 0.5 (0.1) 

 
 
suggest that identifiable development does occur as larvae migrate to the estuary and ocean (Figure 4, 
Table 1).   
 
In this study eggs accumulated 752 TU’s before hatching – a figure markedly greater than that 
observed in previous investigations.  Smith and Saalfeld (1955) reported TU’s of 378 & 369.6 from 
hatchery experiments in 1946 (Kalama River Hatchery) and 1949 (University of Washington School 
of Fisheries), whereas Delacy and Batts (1963) found a range of 349.7 to 387.9 TU’s in their 
investigations.  Wendler (1937) reported larvae  hatched 24 days after fertilization at a mean water 
temperature of 40.7 oF during incubation - translating to approximately 209 TU’s.  Adult eulachon 
first entered the Cowlitz River in the first week of March 2001 (personal observation) and plankton 
net sampling by staff of Washington Department of Fish and Wildlife showed larvae were present in 
substantial numbers during the last week of March.  Water temperature in the Cowlitz during this 
time was around 48oF.  This leads to a very rough estimate of 336 TU’s for egg incubation in the 
Cowlitz this year (21 days at 48oF), a figure close to those reported in previous experiments. 

 
It is unclear why the incubation period was so protracted in our study although eggs were 

incubated in the absence of light, continuous water exchange, and temperature fluctuations.  This 
provided relatively static environmental conditions compared to those in all previous studies and 
under natural conditions.  Environmental conditions in our experiment may also have protracted 
the development of larvae.  In Parente and Snyder (1970) a photograph of a six-day-old eulachon 
larva shows almost complete utilization of yolk sac contents – a stage reached after almost 21 days 

for larvae in our experiment. 
 

The remnant coiling observed in many hatchlings in our experiment could be considered a useful 
qualitative descriptor of larval age.  However it was not seen in any larvae collected from the 

Cowlitz River despite the close proximity of the sampling location to spawning areas.  This suggests 
the characteristic was also an artifact of our experimental conditions.   

 
Repetition of this experiment with propagation conducted under more natural conditions might 
lead to increased developmental rates allowing changes to be identified over short time periods.  

However, the high morphological variability in individuals observed in each age class in our study 
(Figure 3) as well as those larvae taken from the Cowlitz River (a site where all individuals are 

presumably of very similar ages; Figure 4) might still preclude 
this.
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Figure 4.  Length frequency distributions for A) total length and B) yolksac length in prolarval
eulachon taken in plankton net tows in the Cowlitz and Columbia Rivers during April, 2001.
N = 50 larvae for each location.   

A.

B.



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-2, Evaluation Report Smelt (Revised)                                                                                        Page 61 
 

ACKNOWLEDGMENTS 
 

We thank Peter Barber, Jody Gabriel, Robin Mills, and Steve West for assistance in laboratory 
analysis.  John DeVore (WDFW) helped with initial study conception.  Brad James (WDFW), 
Dave Ward (ODFW) and Tom Rien (ODFW) reviewed a draft of this manuscript.  Kim Larson 
(USACE) provided assistance as project manager.  This work was funded by the U. S. Army 
Corps of Engineers (contracts W66QKZ 10745277 and W66QKZ13237198).  

 

 

REFERENCES 
 
Cooper, J.E. 1978. Identification of eggs, larvae and juveniles of the Rainbow Smelt, Osmerus 

mordax, with comparisons to larval Alewife, Alosa pseudoharengus, and Gizzard Shad, 
Dorosoma cepedianum. 

 
DeLacy, A.C. and Batts, B.S. 1963. Possible population heterogeneity in the Columbia River 
Smelt. Fisheries Research Institute, University of Washington. Circular No. 198. 

 

Parente, W.D. and Snyder, G.R. 1970. A pictorial record of the hatching and early 
development of the Eulachon. Northwest Science 44(1). 

 
Smith, W.E. and Saalfeld, R.W. 1955. Studies on Columbia River Smelt, Thaleichthys pacificus 

(Richardson). Fisheries Research Papers 1(3): 2-23, Washington Department of Fisheries, 
Olympia, Washington. 

 

Wendler 1937. Notes on the Eulachon (Thaleichthys pacificus). Washington Department of 
Fisheries. 

 

 
 



 
 

EXHIBIT K-3 
EVALUATION REPORT 

FISH STRANDING 
(REVISED) 

 



Columbia River Channel Improvement Project
Final Supplement Integrated Feasibility Report and Environmental Impact Statement 

 
 
 

Table of Contents 
Exhibit K-3 

Evaluation Report 
Fish Stranding In the Lower Columbia River 

 
 
 

Effects Of Vessel Wake Stranding Of Juvenile Salmonids  
   In The Lower Columbia River, 2002 – A Pilot Study    2 
 Executive Summary        4 
 Table of Figures        6 
 Table of Tables        7 
 Introduction         8 
 Methods         9 
 Results          13 
 Discussion         28 
 Recommendations        30 
  Appendix A – Survey Site Diagrams     33 
  Appendix B – Survey Site Pictures and GPS Locations  36 
  Appendix C – Vessel Data      42 
  Appendix D – Fish Stranding Data     46 
 
 
 
 
 
  



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 
 

Exhibit K-3, Evaluation Report Fish Stranding (Revised) Page 1

Evaluation Report 
Fish Stranding  

In the Lower Columbia River 
 

 Concerns were expressed by federal and state agencies regarding the increased 
potential for stranding of juvenile salmon with respect to the Channel Improvement 
Project.  Based on these concerns, the Portland District Army Corps of Engineers 
conducted a pilot study of juvenile stranding at three locations in the lower Columbia 
River.  The goal of the study was to provide information to determine what factors may 
influence stranding and make recommendations in regards to what data needs to be 
collected in 2003 to accurately assess how different factors contribute to stranding. 
 
 Day and night juvenile salmonid stranding surveys were conducted at three 
locations in the lower Columbia River in the summer of 2002.  During the surveys, data 
was collected on beach habitat, passing vessels, wakes generated by the vessels and 
stranding of fish.   
  

In approximately 120 survey hours, 35 tugs/barges and 56 deep draft vessels were 
observed.  Twenty-one Chinook juveniles were stranded ranging in length from 48mm to 
136mm.  In addition, 174 fish of other species were stranded, 162 of which were vessel 
related.  Possible stranding influences included the time of day, beach slope, vessel draft, 
tide stage and gas saturation levels at Bonneville Dam. 
  

The 2002 work was a pilot study, the results of which will be used to design the 
monitoring necessary to implement the monitoring action for stranding required by the 
May, 2002 NOAA Fisheries and USFWS Biological Opinions (MA-6).  In addition, the 
Corps will implement the compliance action for stranding called for by the Biological 
Opinions (CA-12). 
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EXECUTIVE SUMMARY 
We conducted day and night juvenile salmonid stranding surveys at three 

locations in the lower Columbia River in the summer of 2002.  During the surveys 
we collected data on beach habitat, passing vessels, wakes generated by those 
vessels, and stranding of fish.   

In approximately 120 survey hours we observed 35 tugs/barges and 56 
deep draft vessels.  Twenty-one chinook juveniles were stranded ranging in 
length from 48mm to 136mm.  In addition, 174 fish of other species were 
stranded, 162 of which were vessel related.  We considered possible influences 
of time of day, beach slope, vessel draft, tide stage, and gas saturation levels at 
Bonneville dam on stranding of salmonids.  Other studies have correlated wake 
amplitude to stranding (Bauersfeld 1977).  We found that wake amplitude was 
related to distance of vessel from shore, vessel draft and vessel length.    

The results of this pilot study were used to make recommendations for a 
more comprehensive study in 2003. 
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INTRODUCTION 
Wakes from deep draft vessels traveling within the lower Columbia River 

navigation channel have been implicated as a cause for stranding of juvenile 
salmonids (Oncorhynchus spp.).  Stranding occurs when juveniles are caught in 
a vessel’s wake and are deposited on shore while the wake recedes or is 
absorbed.  Stranding typically results in mortality unless another wave carries the 
fish back into the water.  The current proposal to deepen the navigation channel 
in the Columbia River has heightened concern with juvenile stranding because 
the deeper loaded vessels that are anticipated to use the deeper channel may 
produce larger wakes.   

Two previous studies have documented vessel wake induced stranding of 
juvenile salmonids in the lower Columbia.  Bauersfeld (1977) observed stranding 
of 2,397 juvenile salmonids from 216 deep draft vessels.  He estimated 145,003 
chinook salmon (O. tshawytcha), 1,359 coho salmon (O. kisutch), and 4,771 
chum salmon (O. keta) were stranded by vessels in a 33 mile reach of the 
Columbia River between the Willamette and Cowlitz rivers between February and 
July 1975.  Daily estimates of stranding were as high as 117 fish per vessel.  
Bauersfeld (1977) found that the ability of a vessel to strand fish is a function of 
the size of the wave it produces.  Vessel wake has been shown in laboratory 
tests to be related to vessel speed, channel depth, distance from shore, and 
vessel draft (Hay 1968, Johnson 1968).  

Hinton and Emmett (1994) studied vessel wake induced stranding in the 
lower Columbia in 1992 and 1993.  Surveys were conducted from April to 
September in 1992 and in March through July in 1993 at eight sites in the lower 
Columbia River.  They collected data on vessel characteristics, habitat attributes, 
number of fish utilizing water adjacent to the beach, and number of fish stranded.  
Hinton and Emmett documented vessel wake induced stranding of only five 
juvenile salmonids after observing 145 vessels.  They concluded that numerous 
factors including river-surface elevation, beach slope, vessel design and speed, 
the distance between the passing vessel and the beach, and numerous biological 
factors interact to produce stranding. 

Based on these concerns, the Portland District of the United States Army 
Corps of Engineers (USACE) subcontracted to S.P. Cramer and Associates to 
conduct a pilot study of juvenile stranding at three locations on the lower 
Columbia River.  The goal of the study was to provide information to determine 
what factors may influence stranding, and make recommendations in regards to 
what data needs to be collected in 2003 to accurately assess how different 
factors contribute to stranding.   
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METHODS 
Survey Location and Timing 

The three locations selected for stranding surveys were all located 
between the mouth of the Willamette River and the mouth of the Columbia River.  
The sites included Willow Bar on Sauvie Island (RM 96.5), Barlow Point (RM 
61.5) and County Line Park (RM 51.5) (Figure 1).  The Sauvie Island and Barlow 
Point sites were selected because of previous observations of stranding by 
National Marine Fisheries Service (NMFS) personnel.  The County Line Park 
location was selected because it was one of the sites surveyed in the study by 
Hinton and Emmett (1994).  These sites were selected because we expected to 
observe stranding, and should not be considered representative of all beaches in 
the lower Columbia.  
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Figure 1.  Map of lower Columbia River and locations of juvenile stranding survey 
sites. 
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Two surveys were done at each location.  Each location was surveyed 
once between June 24 and July 5, and a second time between July 29 and 
August 3.  Survey timing was based on outmigration timing of chinook 
subyearlings and peak timing of shipping.  Outmigration of chinook subyearlings 
peaked in late June and early July (Figure 2). Shipping schedules were obtained 
from the Columbia River Pilots Association website 
(www.colrip.com/main/PublicView001.asp).  Each survey consisted of eight to 
ten hours of day sampling and eight to ten hours of night sampling.    
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Figure 2.  Passage of Chinook, coho, sockeye, and steelhead smolts and 
subyearling chinook over Bonneville Dam in 2002.  Data obtained from the 
Columbia River Data Access in Real Time website 
(http://www.cqs.washington.edu/dart/dart.html).   

Habitat Measurements 
Habitat measurements were taken at low tide during the first set of 

surveys.  Measurements were made for portions of the survey area likely to be 
influenced in tidal and wake actions.  We established upstream and downstream 
boundaries of the survey and total length of beach surveyed.  Then we divided 
the survey area into reaches based on beach slope, substrate, and vegetation.  
Survey and reach boundaries were marked with GPS coordinates and flagging.  
Lengths were measured using a hip chain.   For each reach we determined the 
slope using a clinometer and staff gauge.  We made three evenly spaced 
measurements for each reach and then averaged them to get the reach slope.  
We visually estimated the percentage composition of substrate comprised by 
three different size classes:  fines (0-2mm), gravels (2-64mm) and 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 
 

Exhibit K-3, Evaluation Report Fish Stranding (Revised) Page 11

cobble/boulder (>64mm).  We also visually estimated the percentage of the 
beach that was vegetated.  Percentage vegetated was defined as the percentage 
of area at the beach surface composed of vegetation.   Shrub or grass overstory 
was not considered as part of the estimate.  Vegetation was composed primarily 
of beach grasses and small willows. The distance from the vessel to shore and 
channel depth was taken from maps provided by the USACE.  Diagrams of each 
survey area including high and low tide marks, locations of slope measurements 
and other key features can be found in appendix A.  

Gauge Placement and Data 
Three staff gauges marked in 0.1m intervals were placed in the survey 

area to monitor tide changes and wake effects.  Gauges were placed in a 
location that was representative of a majority of the beach.  The three gauges 
were placed in a line perpendicular to the main channel.  Three gauges were 
used so that the gauges could remain in the same position throughout the 
survey, and at least one gauge would be readable from shore at any tide stage.   
The gauges were calibrated to each other so that upon data entry the readings 
on any gauge could be truthed to a single gauge.   

As a vessel passed the survey area, one surveyor using a voice recorder 
monitored wake effects from the vessel.  As the vessel approached the survey 
area, the surveyor noted the exact time of day (in seconds) and began making 
readings with every 0.1m change in gauge level.  Readings ended when wake 
action ceased.  The voice recorded tapes were later transcribed, and each 
reading was correlated to the exact time of day (in seconds) that it was made.  
From this data we obtained wake profiles for each vessel, and were able to 
determine the amount of drawdown and wake heights.  In addition, gauges were 
monitored throughout the survey to determine changes in tide level.     

Columbia River stage data for the Longview, Washington gauge was 
obtained from the USACE online data website for the survey period 
(http://www.nwd-wc.usace.army.mil/cgi-bin/DataQuery).  

 Vessel Data 
During surveys, vessel data, stranding, and wake size was recorded for all 

shipping vessels including deep draft vessels and tugs with and without tows.   
Speed was estimated for all vessels during daytime surveys.  Speed was 

estimated by selecting downstream and upstream transects across the river, 
estimating the distance between those transects using a hip chain and 
calculating the time it took the vessel to pass between the transects.  Transects 
were established by standing in a fixed point in the survey area and establishing 
a landmark on the far shore that would be fixed and visible for the duration of the 
study.  Since the distance between the transects was estimated, speed estimates 
should not be viewed as actual speed.  Thus, the estimates are useful for 
comparing speeds between vessels within a survey site, but not useful for 
comparing speeds of vessels in different survey sites.  Also, speed could not be 
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estimated for vessels passing at night because we were unable to see the 
transect landmark on the far shore. 

Other vessel data included direction (upstream/downstream) and vessel 
name.  A picture was taken of each vessel in daytime surveys.  Additional data 
including vessel length, vessel type, draft, and load status were obtained by 
calling the Columbia River Pilots Association.   

We calculated river depth for each vessel because of changes in river 
stages between sampling periods from flow management and changes within 
periods from tidal influence.  We began with the depth of the main channel at 
Columbia River Datum (CRD) for each location as derived from maps from the 
USACE.  Then, we adjusted these depths for each survey date based on 
changes in mean daily river stages at Longview, Washington (USACE online 
data).  We assumed that the lowest river stage observed during the sampling 
period was equal to the gauge reading at CRD.  Next, we adjusted the depths for 
each vessel based on readings from our gauges during surveys.  We assumed 
that our mean gauge reading was equal to the mean daily gauge reading at 
Longview, Washington.  For each vessel, we adjusted the depth based on what 
the gauge reading was when the vessel passed as compared to the average  
gauge reading for the survey period.  While this method does not provide 
accurate depth measurements, it is useful for comparing relative differences in 
depths between vessels and its effect on stranding and wake size.     

To compare the magnitude of drawdown and wake action between 
vessels, we calculated a wake amplitude.  This was considered to be the 
difference in gauge readings between the lowest reading during the drawdown, 
and the maximum wake height gauge reading. 

Fish Pass Methods 
A pass was conducted over the entire survey area upon arrival at the site, 

immediately prior to a vessel passing (when possible) and immediately following 
the passage of a vessel and cessation of its wake.  The start and end time of 
each pass was noted.  When a fish was found we noted which reach it was in.  If 
it was not a salmonid we identified it. If it was live we returned it and if not we 
removed it from the beach so as not to be counted on subsequent surveys.  If it 
was a salmonid we identified it and noted the presence or absence of an adipose 
fin.  It was alive we returned it, and if it was dead we measured the fork length 
and preserved it in a cooler to be turned over to NMFS personnel.   

Recommendations 
We calculated the mean and variance of number of fish stranded per deep 

draft vessel, and applied methods described by Eckblad (1991) to determine how 
many deep draft vessels need to be observed in next year’s study to obtain a 
mean number of fish stranded per deep draft vessel with various accuracies.  
Our data was not normally distributed so we applied a logarithmic transformation 
as described in Elliott (1977).   
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RESULTS 
Habitat 

The surveyed area of each site was approximately 200-300m long.  
Sauvie Island and Barlow Point were separated into two reaches, and County 
Line Park was separated into 3 reaches.  Gradients among reaches ranged from 
1.6 (Reach 2, Barlow Point) to 11.9 (Reach 3, County Line Park)(Table 1).  
Substrate was largely fines at all sites, and all reaches were primarily 
unvegetated (Table 1).  Pictures of each of the sites, and GPS boundaries of 
each reach can be found in appendix B. 
Table 1.  Habitat characteristics of each of the sample sites in the lower 
Columbia.  Habitat data was taken at low tide during the first survey. 
 
        % Substrate   Slope (%) 

Location Date Reach 
Length 

(m) Fines Gravel
Cob./
Bldr. % Veg. 1 2 3 Avg 

Sauvie Island 1-Jul 1 131 100 0 0 8 7 6.5 5 6.2 
  2 102.8 100 0 0 1 5.5 4.5 6 5.3 
             
Barlow Point 5-Jul 1 111 100 0 0 10 2.2 2.8 4 3 
  2 84 70 0 30 20 1.5 1.8 1.5 1.6 
             
County Line  24-Jun 1 80.9 90 0 10 0 11.2 11.7 4.9 9.3 
   Park  2 121 95 0 5 0 3 3 2.8 2.9 
    3 48.5 95 0 5 0 11 12.1 12.8 11.9 
 
 

 
River stages in the lower Columbia were approximately 3 feet higher 

during the first survey period than the second.  The average daily gauge reading 
in Longview for the first survey period ranged from 6.1 feet to 7.8 feet, and from 
3.8 to 4.3 in the second survey period (Figure 3).   
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Figure 3.  Average daily gauge reading at Longview, Washington from July 24, 
2002 to August 5, 2002.  Data obtained from USACE online data website 
(http://www.nwd-wc.usace.army.mil/cgi-bin/DataQuery). 

Tidal changes caused a 1.6m change in gauge levels at County Line Park 
and as little as a 0.2m change in levels at Sauvie Island during the first survey 
(Figure 4, Figure 5).  Tidal influences were greater at Barlow Point and Sauvie 
Island during the second survey, but were greater at County Line Park during the 
first survey.  There doesn’t appear to be any relation between timing of vessel 
passage with tidal stage or time of day (Figure 4, Figure 5). 
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Figure 4.  Baseline gauge readings at each of the three survey sites during the 
first survey period.   Diamonds and triangles demote the time and tide stage of 
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vessel passings. 
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Barlow Point
July 29-30,2002
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Figure 5.  Baseline gauge readings at each of the three survey sites during the 
second survey period.     
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Vessels 
A total of 91 vessels were observed during surveys including 35 tugs and 

56 deep draft vessels (Table 2).  Thirty-eight vessels were observed during the 
first round of surveys compared to 51 in the second (Table 2).  A majority of 
vessels (63 of 91) were observed during day surveys (Figure 6). 
Table 2.  Number of deep draft vessels and tugs observed at each survey site 
during each survey period.   
 
  Deep Draft  Tugs   
Location Survey 1 Survey 2 Sub-total Survey 1 Survey 2Sub-total Total 
Sauvie Island 5 9 14 6 7 13 27 
Barlow Point 7 14 21 5 4 9 30 
County Line Park 10 11 21 7 6 13 34 
Total 22 34 56 18 17 35 91 
 
 

Sauvie Island Barlow Point Count Line Park

#
 o

f 
Ve

ss
el
s

0

10

20

30

40
Day 
Night 

 
 
Figure 6.  Number of vessels observed at each survey during day and night 
surveys. 
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Six different types of vessels were observed.  Tugs were the dominant 
vessel type at 39% of observations.  Among deep draft vessels, bulk carriers 
comprised another 35% of total observations, and the remainder were car ships, 
oil tankers, container ships, and general cargo carriers (Figure 7).  Pictures of 
each of the vessel types can be seen in figures 8 through 10 except general 
cargo carrier.  Photos were not available because these vessels only passed at 
night.  

Proportions of ship types observed

Tug
39%

Bulk Carrier
32%

Car Ship
12%

Oil Tanker 
9%

Container 
Ship
5%

General 
Cargo
3%

 
Figure 7.  Percentage composition of total observations of each vessel type. 
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Figure 8.  Top:  Picture of tug at Barlow Point.  Bottom:  Picture of the Laurel 
Island, a bulk carrier at Sauvie Island. 
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Figure 9.  Top:  Picture of the Century Highway #1, a car ship at Barlow Point.  
Bottom:  Picture of the Fulmar, an oil tanker at Barlow Point.   
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Figure 10. Picture of the Hyundai Admiral, a container ship at County Line Park.  
  

 
We found that vessels produced wake profiles of similar shape, but of 

varying magnitude.  In general, wake profiles of deep draft vessels show a 
drawdown as the vessel began to pass the survey area, followed by an intial 
surge, and subsequent wake action.  Tugs showed no evidence of a drawdown, 
and much less wake action than the deep draft vessels (Figure 11).  This is not 
surprising since the tugs are much smaller, draft less water and move slower 
than the deep draft vessels.  The average speed of tugs was 7.5 knots compared 
to 10.5 knots for deep draft vessels.  The wake amplitude for deep draft vessels 
averaged 0.52m as compared to 0.16m for tugs.   
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Figure 11.  Wake profile of a deep draft vessel (top) and tug (bottom) at Sauvie 
Island, July 1 and 2, 2002.  
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The average wake amplitude from deep draft vessels was the largest at 
County Line Park of the three sites (Table 3).  The vessels drafting the most were 
observed at Barlow Point.  All vessel data for each vessel can be found in 
appendix C. 
Table 3.  Characteristics of deep draft vessels and their wakes at each of the 
three survey sites. 

Location Direction 
# 

Vessels 
Distance from 

shore (m) 
Avg. Est. 
Depth (m) 

Est. Speed 
(knots) 

Avg.   
Draft (m)

Avg.  
Drawdown (m) 

Avg. Wake 
Amplitude

Sauvie Island US 6 331 14.9 7.5 8.1 0.35 0.63 
 DS 8 442 14.3 8.6 8.4 0.25 0.58 
Barlow Point US 14 497 14.0 11.1 8.7 0.14 0.33 
 DS 7 387 13.7 13.7 9.4 0.26 0.43 
County Line US 11 331 14.5 9.4 7.9 0.29 0.55 
   Park DS 10 238 15.0 10.4 8.5 0.37 0.75 

 
A stepwise regression using our data showed that vessel length, draft and 

distance from shore were significantly related to wake amplitude (P<0.05).  
Distance to shore was the variable most highly correlated to wake amplitude (r2 = 
0.29).  Field observations confirmed this.  The main channel at Barlow Point was 
further from shore than at the other two sites, and we noticed during surveys that 
wake amplitude was smaller given similar sized vessels and speeds.   

Stranded Fish 
We observed stranding of 21 juvenile chinook salmon during surveys. 

(Table 4)  All of the stranding was observed during the second survey period 
from July 29 to August 3, 2002.  Twelve chinook were stranded at Barlow Point, 
9 at County Line Park, and none at Sauvie Island.  At Barlow Point, 10 chinook 
were stranded by one vessel (Table 4).  All of the stranding observed occurred 
during night surveys. Twenty of the stranded chinook were unclipped, and one 
could not be identified as to the presence of an adipose fin (Table 4).  That fish 
appeared to have been wounded by a bird, leaving a wound where the adipose 
fin would have been.  The wound likely played a role in the fish being stranded 
since it was much larger (136mm) than the other fish stranded (48-90mm) (Table 
5).      
Table 4.  Summary of observations of juvenile chinook stranding.  Included are 
the location, reach, date, time and  vessel characteristics.   

  Chinook 
  
Date 

  
Time 

  
Vessel Location Reach

  
Draft 
(m) 

Wake 
Amplitude (m) Clipped Unclipped Unknown 

29-Jul 21:34 K & A Barlow  2 8.2 0.3 0 1 0 
30-Jul 3:44 Fairy Queen Barlow 2 12.1 0.2 0 10 0 
30-Jul 4:24 Tug Barlow 2 -- 0 0 1 0 

31-Jul 20:59 
Cielo de 
Vancouver 

County Line 2 
9.8 1.05 0 1 0 

1-Aug 1:10 Hanjin Osaka County Line 1 9.3 1 0 1 0 
1-Aug 1:10 Hanjin Osaka County Line 2 9.3 1 0 2 1 
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1-Aug 2:45 Serena County Line 2 7.7 0.7 0 4 0 

 
Table 5.  Lengths of stranded juvenile chinook.  * Denotes the fish with the injury. 

Location Date Vessel Reach Fork Length (mm) 
Barlow Point 29-Jul K & A 2 90 
Barlow Point 30-Jul Fairy Queen 2 63 
Barlow Point 30-Jul Tug 2 72 
County Line Park 31-Jul Cielo de Vancouver 2 53 
County Line Park 1-Aug Hanjin Osaka 1 78 
County Line Park 1-Aug Hanjin Osaka 2 79 
County Line Park 1-Aug Hanjin Osaka 2 48 
County Line Park 1-Aug Hanjin Osaka 2 136* 
County Line Park 1-Aug Serena 2 62 
County Line Park 1-Aug Serena 2 64 
County Line Park 1-Aug Serena 2 55 
County Line Park 1-Aug Serena 2 77 
 
 

Seventeen of the 21 salmonids were stranded at Barlow Point reach 2 and 
County Line Park reach 2.  These two reaches had the lowest slopes of all 
reaches at 1.6% and 2.9% respectively indicating lower sloped beaches are 
more conducive to stranding than higher sloped beaches.   

There was some indication that tide stage may influence stranding.  The 
Fairy Queen which stranded 10 chinook, passed Barlow Point at low tide.  In 
addition, the Serena which stranded 4 chinook passed County Line Park as the 
river was approaching low tide.  However, the Serena was soon followed by the 
Seven Seas and Pactrader, neither of which stranded salmonids.  At low tide, 
more beach is exposed allowing for a greater chance of stranding.  At high tide at 
reach 2 at Barlow Point and reach 3 at County Line Park, no beach was left 
available for stranding because the water had come up to the rip-rap at the high 
end of the beach.     

We observed stranding of 174 non-salmonids.  These included three-
spined stickleback (Gasterosteus aculeatus), eastern banded killfish (Fundulus 
diaphanous), common carp (Cyprinus carpio), yellow perch (Perca flavescens), 
largemouth bass (Micropterus salmoides), smallmouth bass (Micropterus 
dolomieu), peamouth (Mylocheilus caurinus), and sculpin (Cottus spp.).   
Stranding of 162 of the 174 fish were vessel related.  Of these, 129 were 
stranded at Barlow Point (Table 6).  Of the 12 non-vessel related strandings, 
eight were stranded by the outgoing tide, and 4 were found during initial passes 
upon site arrival.  Lengths of the stranded non-salmonids were not taken, but all 
were estimated to be less than 100mm in length.    
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Table 6.  Summary of non-salmonids stranded by vessels at each of the survey 
sites. 

Location  Reach Stickleback
E. 

Killfish
C. 

Carp 
Y. 

Perch
L 

Bass
S 

Bass Sculpin Peamouth
Sauvie Island 1 0 3 2 9 5 0 0 9 
 2 0 0 0 0 0 0 0 0 
Subtotal  0 3 2 9 5 0 0 9 
Barlow Point 1 15 0 5 3 0 5 1 2 
 2 81 7 4 0 0 3 3 0 
Subtotal  96 7 9 3 0 8 4 2 
County Line  1 1 0 0 0 0 0 0 1 
Park 2 2 0 0 0 0 1 0 0 
 3 0 0 0 0 0 0 0 0 
Subtotal  3 0 0 0 0 1 0 1 
Total   99 10 11 12 5 9 4 12 
 

Effects of Sample Size on Accuracy 
Our observations indicated a non-normal distribution of salmonids 

stranded per deep draft vessel, and a high degree of variance (Figure 12).  
Based on this data after it was transformed using the natural log and methods of 
Eckblad (1991), we estimate that to achieve a mean accuracy of  +/- 20% from 
actual values, 1300 vessels would need to be observed using a completely 
random design (Figure 13).  A stratified sampling design would substantially 
reduce the necessary sample sizes.  This analysis is included as an example for 
further refinement in future study plans rather than a definitive assessment of 
sample needs.   
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Figure 12.  Frequency distribution of observations of number of salmonids 
stranded. 
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Figure 13.  Number of vessels needed to estimate fish stranded per vessel with a 
given accuracy, expressed as +/- x percent of the mean.  Top graph is base on 
untransformed data, and bottom graph is based on logarithmically transformed 
data.  Transformed using the natural log. 

DISCUSSION 
The intent of this project was to test a sample design for a more 

comprehensive study.  In our pilot study, we examined numerous factors that 
may influence stranding of juvenile salmonids including beach habitat 
characteristics, channel characteristics, tides, effects from the time of day and 
time of year, and vessel characteristics.   

Stranding results from a combination of factors working together with 
different degrees of influence.  Bauersfeld (1977) found that beach slope, time of 
day, and vessel draft contribute to stranding.  Hinton and Emmett (1994) 
theorized that increased dissolved gas levels resulting in reduced swimming 
efficiency correlate to increased stranding.  We identified tide stage as a potential 
confounding factor.   

Bauersfeld (1977) suggested that stranding occurs only on low sloped 
beaches and recommended that beaches created by dredgings be contoured to 
a slope of 9% or more.  We found that stranding only occurred on our lowest 
sloped beaches.   

Bauersfeld (1977) found the time of day to be important in stranding.  
From mid-June through July, he only observed stranding at night.   Our surveys 
took place between June 24, and August 3, and we only observed stranding at 
night as well.   

Bauersfeld (1977) found that vessel draft was related to stranding.  He 
found that stranding rates of 31 vessels with a draft of 7.6m or greater was 19 
fish per vessel.  Also, he observed stranding of 2,397 salmonids, and none were 
stranded by tugs.  Vessels drafting less than 7.6m only stranded three fish per 
vessel.  All the juvenile chinook we observed stranded were from vessels drafting 
7.7m or greater with the exception of the chinook stranded by the tug at Barlow 
Point. 

Bauersfeld (1977) concluded that wake size was one of the primary 
factors related to stranding.  We found that wake amplitude was related to 
distance from the vessel to shore, vessel draft and vessel length.    

Hinton and Emmett (1994) cited dissolved gas levels as a potential factor 
contributing to stranding.  Reduced swimming efficiency and buoyancy regulation 
resulting from increased levels of dissolved gases at Bonneville dam might 
increase stranding.     

Dissolved gas levels greater than 106% have been shown to decrease 
swimming performance of juvenile chinook (Schiewe 1974). In 1974 and 1975 
when Bauersfeld (1977) observed significant stranding, dissolved gas saturation 
at Bonneville dam was typically above 110% (Hinton and Emmett 1994).  In 1992 
and 1993 when Hinton and Emmett (1994) observed only 6 stranded salmonids 
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for 145 vessels, dissolved gas saturation levels were typically at or below 106% 
(Figure 14).  During our study gas saturation levels at Bonneville dam were 
greater than 106% (Figure 14).   
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Figure 14.  Average daily dissolved gas readings (%saturation) at Bonneville 
dam from June 1 – August 12 for 1992, 1993 and 2002.  Data obtained from the 
Columbia River Data Access in Real Time website 
(http://www.cqs.washington.edu/dart/dart.html).   

Hinton and Emmett (1994) beach seined at survey locations during their 
study of juvenile salmonids.  In July, 1994 they found chinook lengths ranged 
from 60mm to 120mm with most chinook being 90mm.  All of the dead chinook 
we observed stranded (with the exception of the injured fish) were in the lower 
end of this size range.  This may indicate that only the smaller fish of the age 
class are being stranded.   

Our survey did not specifically evaluate early season stranding when 
smaller fish are present.  Early in the season (March and April) fry are present 
throughout the lower Columbia, and are highly susceptible to stranding.  
Observations by NMFS personnel and people we talked to while performing 
surveys suggest that significant vessel induced stranding may occur in early 
spring.  In addition, Bauersfeld (1977) showed that the size class with the most 
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stranding mortalities in 1974 and 1975 were juveniles in the 35-40mm range 
indicating a majority of stranding occurs early in the year.   

The discrepancy in results between the studies by Bauersfeld (1977) and 
Hinton and Emmett (1994), high variance in observations in this study, and 
potential roles of multiple factors contributing to stranding indicate a substantial 
number of surveys and a carefully stratified sample design will be needed to 
accurately assess the causes and magnitude of vessel wake induced stranding 
of juvenile salmonids in the lower Columbia.   
  

RECOMMENDATIONS 
Because of experiences and results gained from this pilot study, we 

suggest that the following recommendations be considered in planning a more 
comprehensive study in 2003.   
 
1.  Use methods from this pilot study to collect habitat, vessel, wake, and 
stranding data. 

We believe that the data we collected in this study was sufficient to 
determine what effects habitat, tidal and vessel characteristics have on juvenile 
stranding given the benefits of a larger sample size, and beach seining data.  
However, we suggest that at least three people be used during stranding 
surveys.  For the purposes of the pilot study, two people was sufficient because 
we saw relatively little stranding.  If more fish were stranded which will likely be 
the case earlier in the year, it will be necessary to have three surveyors per crew.   
A method for estimating vessel speed at night should be used.  It is likely that 
speed is a contributing factor to stranding, and if stranding occurs primarily at 
night, it will be helpful to have estimated speeds for vessels passing at night.  
Radar guns may be a possibility.   
 
2.  Conduct surveys throughout the period of smolt and subyearling 
outmigration. 
 Bauersfeld (1977) observed significant levels of vessel induced stranding 
from February through July.  We recommend that surveys encompass this time 
frame with the potential for going into August depending on hatchery release 
schedules of subyearling chinook.  Beginning in February will allow for the 
observation of the magnitude of stranding of swim-up fry, and continuing through 
August will allow for observation of the magnitude of stranding of smolts and 
subyearling chinook. 
 
3.  Surveys should be conducted at numerous sites with various slopes 
throughout the lower Columbia. 

Surveys should be conducted on at least as many sites as would be 
needed to accurately statistically estimate the extent of stranding in the lower 
Columbia River between the Willamette River and Astoria.  Beaches of varying 
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slopes should be monitored to better understand the importance of beach slope 
in stranding.   

 
 
4.   Conduct a general inventory of beaches with the potential for stranding 
in the lower Columbia. 
 A survey of the amount of beach where stranding could potentially occur 
would aid in estimating the total amount of stranding that occurs in the lower 
Columbia.  This inventory would allow for sample sites chosen to be a 
representative sample of the population of beaches.  
 
5.  Base sample effort and sample sites on desired accuracy of stranding 
estimates. 
 High variance in results from this study, and differences in results between 
Bauersfeld (1977) and Hinton and Emmett (1994) indicate substantial sampling 
will be needed to accurately estimate the magnitude of stranding in the lower 
Columbia.  A stratified sampling design will minimize sampling effort while 
maximizing sampling efficiency for a given budget.     
 
6.   Conduct beach seining to evaluate presence, abundance, size 
distribution and origin of juveniles subject to potential stranding. 
 Evaluating factors that contribute to stranding is difficult if it is unknown as 
to whether juveniles are present at the site when vessels pass.  Without 
presence/absence data, it is impossible to determine if fish were not stranded 
because they weren’t there, or because the environmental factors and vessel 
characteristics weren’t  conducive to stranding. 
 Abundance of juveniles at a beach prior to stranding is important because 
it can be used in conjunction with stranding data to estimate what proportion of 
fish present are being stranded.   
 Using seining to sample size distribution of juveniles is important for 
determining differences in length, weight and condition factor between fish 
stranded, and those present offshore of the beach.  Making this comparison will 
help clarify differences in condition between fish stranded and those in the 
population.   
 Through seining, it will be possible to estimate the wild to hatchery ratio of 
the population subject to stranding, and compare this to the ratio of wild to 
hatchery among stranded fish.  
 
7.  Evaluate physiological condition of stranded salmonids. 
 An important question when evaluating the impacts of vessel wake 
induced stranding and mortality of salmonids, is whether mortality incurred is 
compensatory or additive.  A physiological evaluation of stranded juveniles may 
give an indication of the health of the fish prior to stranding, and provide 
understanding of the impacts of the mortalities incurred on the population.    
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APPENDICIES 
Appendix A:  Survey site diagrams 

Barlow Point 

 
Appendix Figure 1. Drawing of Barlow Point survey area 
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County Line Park 

 
Appendix Figure 2. Drawing of County Live Park survey area 
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Sauvie Island 

 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 
 

Exhibit K-3, Evaluation Report Fish Stranding (Revised) Page 36

Appendix Figure 3. Drawing of Sauvie Island survey area. 

Appendix B:  Survey site pictures and GPS locations 
Appendix Table 1. GPS locations of reach breaks for each survey area. 

GPS Description 10T UTM N W
County Line Park boundary of reach 2/3 0483172 5113423 46.10.451 123.13.081
County Line Park downstream boundary 0483126 5113402 46.10.439 123.13.116
County Line Park boundary of reach 1/2 0483255 5113492 46.10.488 123.13.017
County Line Park upstream boundary 0483337 5113524 46.10.506 123.12.953
Sauvie Island upstream boundary 0517975 5063434 45.43.454 122.46.141
Sauvie Island boundary of reach 1/2 0518048 5063549 45.43.516 122.46.083
Sauvie Island downstream boundary 0518025 5063650 45.43.570 122.46.102
Barlow Point downstream boundary 0497325 5110580 46.08.928 123.02.078
Barlow Point reach 1/2 boundary 0497404 5110500 46.08.884 123.02.017
Barlow Point upstream boundary 0497474 5110470 46.08.868 123.01.962  
 
 
 

 
Appendix Figure 4. Photo of Barlow Point Reach 1 looking downstream. 
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Appendix Figure 5. Barlow Point Reach 2 looking downstream. 

 

 
Appendix Figure 6. Barlow Point Reach 2 looking upstream. 
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Appendix Figure 7. County Line Park Reach 1 looking upstream 
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Appendix Figure 8. County Line Park reach break between Reach 1 and Reach 2 
(upstream) 

 
Appendix Figure 9. County Line Park Reach 2 looking upstream. 
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Appendix Figure 10. County Line Park Reach 3 looking upstream. 

 
Appendix Figure 11. Sauvie Island Reach 1 looking downstream. 
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Appendix Figure 12. Sauvie Island Reach 1 looking upstream. 

 
Appendix Figure 13. Sauvie Island Reach 2 looking downstream. 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-3, Evaluation Report Fish Stranding (Revised) Page 42

Appendix C:  Vessel data 
Appendix Table 2. Vessel data 

Location  Date Vessel Name 
Pass 

# 

Est. 
Speed 
(knots) Direction

Drawdown 
(m) 

Max 
Wake 
(m) 

Amplitude  
(m) 

Ship  
Length 

(m) 
Draft 
(m) Type 

Est. 
Depth

Dist to 
Shore (m) Comment 

County Line  24-Jun Skaugran 3 -- US 0.5 0.4 0.9 183 8.7 CAR 15.1 331 No picture taken, missed upstream speed gate time 

County Line  24-Jun Bright State 4 10.476 US 0.1 0.2 0.3 138 -- GC 15.3 331 River pilots did not have draft on this ship 

County Line  24-Jun TugCL1 5 7.128 US 0 0.2 0.2 -- -- TUG 15.3 331 Tug pulling a container barge 

County Line  24-Jun Joint Spirit 7 9.396 DS 0.3 0.1 0.4 152 10.4 BC 15.7 238  

County Line  24-Jun BargeCL1 9 4.536 US 0.7 0.5 1.2 -- -- TUG 15.9 331 Tug pushing a container barge, crossed paths with 
Westwood Marianne in survey area 

County Line  24-Jun Westwood Marianne 9 11.178 DS 0.7 0.5 1.2 200 9.0 BC 15.9 238 Crossed paths with Barge 1 in survey area 

County Line  24-Jun TugCL2 10 -- DS 0 0.3 0.3 -- -- TUG 15.8 238 Tug named Ernst Campbell, towing barge named 
Energizer, no speed obtained 

County Line  24-Jun Chevron Colorado 11 10.476 DS 0.4 0.4 0.8 198 7.9 OT 15.8 238  

County Line  24-Jun General Villa 13 7.722 US 0.1 0.3 0.4 175 7.6 BC 15.0 331 Too dark for picture 

County Line  24-Jun Kapitan Afanasyev 14 -- US 0.3 0.3 0.6 184 8.5 CS 15.0 331 Too dark for speed or picture 

County Line  24-Jun TugCL3 15 -- DS -- -- -- -- -- TUG 15.0 238 Too dark for picture, speed, or load status.  Ship snuck 
up on us, no wake measurements 

County Line  24-Jun Maersk Sun 16 -- DS 0.3 0.5 0.8 157 7.6 CAR 15.0 238 Too dark for speed or picture 

County Line  24-Jun Ken Shin 17 -- US 0.3 0.2 0.5 172 6.7 BC 15.0 331 Too dark for speed or picture 

County Line  25-Jun TugCL4 18 -- DS 0 0.2 0.2 -- -- TUG 16.1 238 Too dark for speed or picture 

County Line  25-Jun TugCL5 19 7.83 DS 0 0.1 0.1 -- -- TUG 16.0 238 Too dark for picture 

County Line  25-Jun BargeCL2 21 7.02 DS 0 0 0 -- -- TUG 15.5 238 Barge named Miki Hana 

County Line  25-Jun Ocean Duke 22 -- US 0 0.1 0.1 175 6.7 BC 15.0 331 No speed recorded 

Sauvie Island 1-Jul Hyundai # 108 2 9.342 DS 0.15 0.5 0.65 174 8.2 CAR 14.7 442  

Sauvie Island 1-Jul Liberty Spirit 4 9.18 DS 0.4 0.4 0.8 225 10.7 BC 14.7 442  

Sauvie Island 1-Jul BargeS1 5 6.426 DS 0 0.1 0.1 -- -- TUG 14.7 442 Carrying grain or sawdust 

Sauvie Island 1-Jul BargeS2 6 5.184 US 0 0.05 0.05 -- -- TUG 15.4 331 Barge named the Nancy Ann 

Sauvie Island 1-Jul BargeS3 8 3.618 US 0 0 0 -- -- TUG 15.5 331 Barge named Lissy Too 

Sauvie Island 1-Jul Star Kim 10 6.912 US 0.15 0.2 0.35 174 6.7 BC 15.5 331  

Sauvie Island 1-Jul TugS1 11 5.832 DS 0 0.05 0.05 -- -- TUG 14.8 442 Tug named Pacific Sassanda.  Too dark for picture 

Sauvie Island 2-Jul BargeS4 12 -- US 0 0.15 0.15 -- -- TUG 15.6 331 Too dark for speed or picture 

Sauvie Island 2-Jul Rhein Bridge 13 -- DS 0.6 0.4 1 276 11.1 CS 14.8 442 Too dark for speed or picture 
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Location  Date Vessel Name 
Pass 

# 

Est. 
Speed 
(knots) Direction

Drawdown 
(m) 

Max 
Wake 
(m) 

Amplitude  
(m) 

Ship  
Length 

(m) 
Draft 
(m) Type 

Est. 
Depth

Dist to 
Shore (m) Comment 

Sauvie Island 2-Jul BargeS5 15 6.966 US 0 0.15 0.15 -- -- TUG 15.5 331  

Sauvie Island 2-Jul Rubin Dragon 17 8.802 DS 0.1 0.4 0.5 169 6.1 BC 14.7 442  

Barlow Point 5-Jul BargeBP1 2 14.85 DS 0 0.3 0.3 -- -- TUG 14.1 387  

Barlow Point 5-Jul Green Lake 4 12.69 US 0.15 0.1 0.25 200 8.2 CAR 14.1 497  

Barlow Point 5-Jul New Spirit 6 10.152 US 0.1 0.1 0.2 189 11.0 BC 14.3 497  

Barlow Point 5-Jul Christoforo Columbo 8 11.124 US 0.3 0.2 0.5 207 10.4 CS 14.5 497  

Barlow Point 5-Jul BargeBP2 10 4.212 US -- -- -- -- -- TUG 14.4 497 No wake height because 3 yachts passed during vessel 
passage creating large wakes.  Likely no wake would 
have been created because of slow speed.  Barge named 
Sea Hawk and Pacific. 

Barlow Point 5-Jul BargeBP3 12 6.966 US 0 0.1 0.1 -- -- TUG 14.3 497 Barge labeled James River 

Barlow Point 5-Jul Twinkle 14 11.124 US 0.1 0.25 0.35 153 7.3 BC 14.1 497  

Barlow Point 5-Jul Eternal Clipper 16 9.126 US 0.05 0.1 0.15 164 8.5 CAR 13.9 497  

Barlow Point 5-Jul Petersfield 18 10.152 US 0.05 0.25 0.3 187 7.0 GC 14.2 497 Too dark for picture 

Barlow Point 5-Jul Perseverance 19 10.8 US 0 0.2 0.2 187 10.7 OT 14.2 497 Too dark for picture 

Barlow Point 5-Jul TugBP1 20 4.482 US 0 0 0 -- -- TUG 14.4 497 Too dark for picture 

Barlow Point 5-Jul TugBP2 22 -- US 0 0.2 0.2 -- -- TUG 14.7 497 Too dark for speed or picture 

Barlow Point 29-Jul Galena Bay 2 -- US 0.15 0.25 0.4 201 7.9 OT 13.6 497 No speed recorded 

Barlow Point 29-Jul Maple Ace II 4 13.176 US 0.25 0.15 0.4 188 8.2 CAR 13.3 497  

Barlow Point 29-Jul TugBP3 5 -- DS 0 0.1 0.1 -- -- TUG 13.4 387 No speed recorded 

Barlow Point 29-Jul Ace Century 6 16.146 DS 0.1 0.1 0.2 177 9.8 BC 13.3 387  

Barlow Point 29-Jul Sunny Success 7 16.146 DS 0.1 0 0.1 180 11.6 BC 13.3 387 Pass the same as for BargeBP4 because ships were so 
close together 

Barlow Point 29-Jul BargeBP4 7 18.738 DS 0 0.1 0.1 -- -- TUG 13.3 387 Pass the same as Sunny Success because the ships 
were so close together 

Barlow Point 29-Jul Ocean Duke 8 11.88 US 0.1 0.1 0.2 175 7.3 BC 13.0 497  

Barlow Point 29-Jul Century Hwy No. 1 9 9.612 DS 0.3 0.2 0.5 186 7.9 CAR 13.5 387  

Barlow Point 29-Jul Fulmar 10 16.956 DS 0.3 0.15 0.45 182 7.3 OT 13.7 387  

Barlow Point 29-Jul Nena F 11 9.882 DS 0.3 0.3 0.6 182 7.0 BC 13.9 387  

Barlow Point 29-Jul Chevron Colorado 13 11.502 US 0.1 0.25 0.35 198 10.4 OT 14.0 497  

Barlow Point 29-Jul BargeBP5 15 8.91 US 0 0 0 -- -- TUG 14.3 497  

Barlow Point 29-Jul Pactrader 17 10.8 US 0.1 0.35 0.45 169 7.9 BC 14.4 497  
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Location  Date Vessel Name 
Pass 

# 

Est. 
Speed 
(knots) Direction

Drawdown 
(m) 

Max 
Wake 
(m) 

Amplitude  
(m) 

Ship  
Length 

(m) 
Draft 
(m) Type 

Est. 
Depth

Dist to 
Shore (m) Comment 

Barlow Point 29-Jul K + A 19 -- US 0.1 0.3 0.4 177 8.2 BC 14.2 497 Too dark for speed or picture 

Barlow Point 30-Jul Fairy Queen 20 -- DS 0.4 0.2 0.6 190 12.1 BC 13.6 387 Too dark for speed or picture 

Barlow Point 30-Jul BargeBP6 21 -- US 0 0 0 -- -- TUG 13.6 497 Too dark for speed or picture 

Barlow Point 30-Jul New York Hwy. 23 -- US 0.35 0.05 0.4 -- 8.5 CAR 14.0 497 Not enough time before Ansaz & Serity to do pass. Too 
dark for speed or picture 

Barlow Point 30-Jul Ansax & Serity 23 -- DS 0.35 0.2 0.55 -- 10.1 BC 14.3 387 Not enough time in after New York Hwy to do pass. Too 
dark for speed or picture 

Sauvie Island 2-Aug Blue Ridge 1 -- US 0.5 0.3 0.8 201 8.5 OT 14.5 331 Ship passed just as we arrived on site, no time for speed 
or picture. 

Sauvie Island 2-Aug BargeS6 3 11.124 DS 0 0.15 0.15 -- -- TUG 13.8 442  

Sauvie Island 2-Aug Ankora 5 7.776 DS 0.25 0.15 0.4 169 10.3 BC 13.8 442  

Sauvie Island 2-Aug Green Lake 6 8.046 US 0.5 0.55 1.05 200 8.8 CAR 14.6 331  

Sauvie Island 2-Aug BargeS7 8 7.02 US 0 0.15 0.15 -- -- TUG 14.6 331  

Sauvie Island 2-Aug BargeS8 10 5.508 DS 0 0.1 0.1 -- -- TUG 13.8 442  

Sauvie Island 2-Aug Lantau Queen 12 8.64 DS 0.15 0.4 0.55 186 6.7 BC 13.7 442  

Sauvie Island 2-Aug Ocean Rose 14 8.046 DS 0.1 0.3 0.4 157 6.4 BC 13.7 442  

Sauvie Island 2-Aug BargeS9 15 8.424 US 0 0.2 0.2 -- -- TUG 14.4 331  

Sauvie Island 2-Aug BargeS10 16 5.454 DS 0 0.2 0.2 -- -- TUG 13.7 442  

Sauvie Island 2-Aug TugS2 18 -- DS 0 0.3 0.3 -- -- TUG 13.9 442 Too dark for speed or picture 

Sauvie Island 2-Aug Serifopoulo 19 -- DS 0.25 0.1 0.35 183 7.3 OT 14.0 442 Too dark for speed or picture 

Sauvie Island 3-Aug Pan Hope 20 -- US 0.05 0.15 0.2 164 6.9 BC 15.0 331 Too dark for speed or picture 

Sauvie Island 3-Aug BargeS11 21 -- US 0 0.15 0.15 -- -- TUG 15.0 331 Too dark for speed or picture 

Sauvie Island 3-Aug Moldanger 22 -- US 0.5 0.3 0.8 180 11.2 OT 15.0 331 Too dark for speed or picture 

Sauvie Island 3-Aug Anangel Progress 23 -- US 0.4 0.2 0.6 225 6.4 BC 15.0 331 Too dark for speed or picture 

County Line  31-Jul Hyundai Admiral 2 8.532 US 0.45 0.45 0.9 275 11.2 CS 14.1 331  

County Line  31-Jul Hyundai # 103 4 10.908 US 0.3 0.2 0.5 184 8.5 CAR 13.7 331  

County Line  31-Jul TugCL6 6 8.91 DS 0 0.2 0.2 -- -- TUG 13.7 238  

County Line  31-Jul Maersk Sun 8 12.204 DS 0.25 0.45 0.7 158 7.0 CAR 13.9 238  

County Line  31-Jul BargeCL3 10 4.968 US 0 0.2 0.2 -- -- TUG 14.3 331  

County Line  31-Jul Laurel Island 12 9.342 DS 0.35 0.15 0.5 169 9.8 BC 14.7 238 Pactrader so close behind that it may have influenced the 
max wake measurement for this ship. 
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Location  Date Vessel Name 
Pass 

# 

Est. 
Speed 
(knots) Direction

Drawdown 
(m) 

Max 
Wake 
(m) 

Amplitude  
(m) 

Ship  
Length 

(m) 
Draft 
(m) Type 

Est. 
Depth

Dist to 
Shore (m) Comment 

County Line  31-Jul Pactrader 12 10.098 DS 0.2 0.4 0.6 169 5.7 BC 14.9 238 Not enough time between this and Laurel Island to do 
separate passes. 

County Line  31-Jul Pacific Ace 13 -- DS -- -- -- 150 10.4 BC 15.0 238 Too dark to read guage with naked eye, not dark enough 
to get reflection from flashlight, too dark for speed or 
picture.  Visual observation indicated little change in 
guage levels from pass of vessel. 

County Line  31-Jul Cielo de Vancouver 13 -- DS 0.45 0.6 1.05 185 9.8 BC 15.1 238 Too dark for speed or picture.  Too close to Pacific Ace to 
do pass between. 

County Line  31-Jul BargeCL4 15 -- DS 0 0.05 0.05 -- -- TUG 14.9 238 Too dark for speed or picture, or to tell load status. 

County Line  31-Jul TugCL7 17 -- DS 0 0.2 0.2 -- -- TUG 14.3 238 Too dark for speed or picture, or to tell load status. 

County Line  1-Aug BargeCL5 19 -- US 0 0 0 -- -- TUG 14.1 331 Too dark for speed or picture. 

County Line  1-Aug Hanjin Osaka 20 -- US 0.6 0.4 1 290 9.3 CS 14.1 331 Too dark for speed or picute. 

County Line  1-Aug TugCL8 21 -- DS 0 0.2 0.2 -- -- TUG 14.0 238 Too dark for speed or picute. 

County Line  1-Aug Serena 22 -- DS 0.4 0.3 0.7 200 7.7 GC 13.8 238 Too dark for speed or picute.  Technical difficulties, no 
wake profile. 

County Line  1-Aug Seven Seas 23 -- US 0.2 0.2 0.4 157 5.8 BC 13.8 331 Too dark for speed or picute. 

County Line  1-Aug Pactrader 24 -- US 0.3 0.2 0.5 169 5.7 BC 13.8 331 Too dark for speed or picute. 
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Appendix D:  Fish stranding data 
  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   

Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

County Line Park 24-Jun 1 INITIAL -- 12:25 12:40 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 1 INITIAL -- 12:25 12:40 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 1 INITIAL -- 12:25 12:40 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 2 PRE -- 13:34 13:36 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 2 PRE -- 13:34 13:36 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 2 PRE -- 13:34 13:36 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 3 VESSEL Skaugran 13:46 13:52 1 0 0 0 0 0 0 0 0 0 1 

County Line Park 24-Jun 3 VESSEL Skaugran 13:46 13:52 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 3 VESSEL Skaugran 13:46 13:52 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 4 VESSEL Bright State 14:10 14:16 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 4 VESSEL Bright State 14:10 14:16 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 4 VESSEL Bright State 14:10 14:16 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 5 VESSEL TugCL1 14:30 14:38 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 5 VESSEL TugCL1 14:30 14:38 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 5 VESSEL TugCL1 14:30 14:38 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 6 PRE -- 14:58 15:00 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 6 PRE -- 14:58 15:00 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 6 PRE -- 14:58 15:00 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 7 VESSEL Joint Spirit 15:08 15:18 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 7 VESSEL Joint Spirit 15:08 15:18 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 7 VESSEL Joint Spirit 15:08 15:18 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 8 PRE -- 15:50 15:57 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 8 PRE -- 15:50 15:57 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 8 PRE -- 15:50 15:57 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 9 VESSEL BargeCL1 & 
Westwood 
Marianne 

16:10 16:14 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 9 VESSEL BargeCL1 & 
Westwood 
Marianne 

16:10 16:14 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 9 VESSEL BargeCL1 & 
Westwood 
Marianne 

16:10 16:14 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 10 VESSEL TugCL2 16:30 16:40 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 10 VESSEL TugCL2 16:30 16:40 2 0 0 0 0 0 0 0 0 0 0 
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  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   
Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

County Line Park 24-Jun 10 VESSEL TugCL2 16:30 16:40 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 11 VESSEL Chevron 
Colorado 

16:50 16:55 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 11 VESSEL Chevron 
Colorado 

16:50 16:55 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 11 VESSEL Chevron 
Colorado 

16:50 16:55 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 12 PRE -- 21:21 21:26 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 12 PRE -- 21:21 21:26 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 12 PRE -- 21:21 21:26 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 13 VESSEL General Villa 21:37 21:43 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 13 VESSEL General Villa 21:37 21:43 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 13 VESSEL General Villa 21:37 21:43 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 14 VESSEL Kapitan 
Afansayev 

21:50 22:04 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 14 VESSEL Kapitan 
Afansayev 

21:50 22:04 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 14 VESSEL Kapitan 
Afansayev 

21:50 22:04 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 15 VESSEL TugCL3 22:20 22:34 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 15 VESSEL TugCL3 22:20 22:34 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 15 VESSEL TugCL3 22:20 22:34 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 16 VESSEL Maersk Sun 22:57 22:58 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 16 VESSEL Maersk Sun 22:57 22:58 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 16 VESSEL Maersk Sun 22:57 22:58 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 17 VESSEL Ken Shin 23:05 23:13 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 17 VESSEL Ken Shin 23:05 23:13 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 24-Jun 17 VESSEL Ken Shin 23:05 23:13 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 18 VESSEL TugCL4 4:29 4:32 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 18 VESSEL TugCL4 4:29 4:32 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 18 VESSEL TugCL4 4:29 4:32 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 19 VESSEL TugCL5 4:52 4:32 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 19 VESSEL TugCL5 4:52 4:32 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 19 VESSEL TugCL5 4:52 4:32 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 20 PRE -- 7:27 7:33 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 20 PRE -- 7:27 7:33 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 20 PRE -- 7:27 7:33 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 21 VESSEL BargeCL2 7:47 7:52 1 0 0 0 0 0 0 0 0 0 0 
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  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   
Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

County Line Park 25-Jun 21 VESSEL BargeCL2 7:47 7:52 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 21 VESSEL BargeCL2 7:47 7:52 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 22 VESSEL Ocean Duke 9:06 9:13 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 22 VESSEL Ocean Duke 9:06 9:13 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 25-Jun 22 VESSEL Ocean Duke 9:06 9:13 3 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 1 INITIAL -- 14:13 14:19 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 1 INITIAL -- 14:13 14:19 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 2 VESSEL Hundai # 108 14:29 14:34 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 2 VESSEL Hundai # 108 14:29 14:34 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 3 PRE -- 17:40 17:44 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 3 PRE -- 17:40 17:44 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 4 VESSEL Liberty Spirit 17:58 18:05 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 4 VESSEL Liberty Spirit 17:58 18:05 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 5 VESSEL BargeS1 18:12 18:17 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 5 VESSEL BargeS1 18:12 18:17 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 6 VESSEL BargeS2 18:27 18:32 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 6 VESSEL BargeS2 18:27 18:32 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 7 PRE -- 20:24 20:27 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 7 PRE -- 20:24 20:27 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 8 VESSEL BargeS3 20:36 20:41 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 8 VESSEL BargeS3 20:36 20:41 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 9 PRE -- 21:06 21:08 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 9 PRE -- 21:06 21:08 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 10 VESSEL Star Kim 21:17 21:21 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 10 VESSEL Star Kim 21:17 21:21 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 11 VESSEL TugS1 21:37 21:42 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 1-Jul 11 VESSEL TugS1 21:37 21:42 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 12 VESSEL BargeS4 0:01 0:09 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 12 VESSEL BargeS4 0:01 0:09 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 13 VESSEL Rhein Bridge 3:08 3:25 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 13 VESSEL Rhein Bridge 3:08 3:25 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 14 PRE -- 5:38 5:40 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 14 PRE -- 5:38 5:40 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 15 VESSEL BargeS5 5:48 5:52 1 0 0 0 0 0 0 0 0 0 0 
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  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   
Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

Sauvie Island 2-Jul 15 VESSEL BargeS5 5:48 5:52 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 16 PRE -- 7:26 7:29 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 16 PRE -- 7:26 7:29 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 17 VESSEL Rubin 
Dragon 

7:45 7:49 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Jul 17 VESSEL Rubin 
Dragon 

7:45 7:49 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 1 INITIAL -- 9:24 9:28 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 1 INITIAL -- 9:24 9:28 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 2 VESSEL BargeBP1 9:50 9:55 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 2 VESSEL BargeBP1 9:50 9:55 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 3 PRE -- 11:04 11:06 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 3 PRE -- 11:04 11:06 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 4 VESSEL Green Lake 11:26 11:32 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 4 VESSEL Green Lake 11:26 11:32 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 5 PRE -- 12:04 12:07 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 5 PRE -- 12:04 12:07 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 6 VESSEL New Spirit 12:20 12:28 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 6 VESSEL New Spirit 12:20 12:28 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 7 PRE -- 12:44 12:51 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 7 PRE -- 12:44 12:51 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 8 VESSEL Christoforo 
Columbo 

13:13 13:20 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 8 VESSEL Christoforo 
Columbo 

13:13 13:20 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 9 PRE -- 14:10 14:13 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 9 PRE -- 14:10 14:13 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 10 VESSEL BargeBP2 14:23 14:28 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 10 VESSEL BargeBP2 14:23 14:28 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 11 PRE -- 15:55 15:57 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 11 PRE -- 15:55 15:57 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 12 VESSEL BargeBP3 16:06 16:10 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 12 VESSEL BargeBP3 16:06 16:10 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 13 PRE -- 17:19 17:22 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 13 PRE -- 17:19 17:22 2 0 0 0 0 0 0 0 0 2 0 

Barlow Point 5-Jul 14 VESSEL Twinkle 17:34 17:39 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 14 VESSEL Twinkle 17:34 17:39 2 0 0 0 0 0 0 0 0 0 0 
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Barlow Point 5-Jul 15 PRE -- 18:27 18:31 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 15 PRE -- 18:27 18:31 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 16 VESSEL Eternal 
Clipper 

18:41 18:45 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 16 VESSEL Eternal 
Clipper 

18:41 18:45 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 17 PRE -- 20:41 20:47 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 17 PRE -- 20:41 20:47 2 0 0 1 0 0 0 0 0 0 0 

Barlow Point 5-Jul 18 VESSEL Petersfield 20:59 21:03 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 18 VESSEL Petersfield 20:59 21:03 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 19 VESSEL Perseveranc
e 

21:32 21:39 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 19 VESSEL Perseveranc
e 

21:32 21:39 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 20 VESSEL TugBP1 21:56 22:01 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 20 VESSEL TugBP1 21:56 22:01 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 21 PRE -- 22:44 22:46 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 21 PRE -- 22:44 22:46 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 22 VESSEL TugBP2 22:55 22:59 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 5-Jul 22 VESSEL TugBP2 22:55 22:59 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 1 INITIAL -- 10:43 10:48 1 0 0 0 0 0 0 0 1 0 0 

Barlow Point 29-Jul 1 INITIAL -- 10:43 10:48 2 0 0 3 0 0 0 0 0 0 0 

Barlow Point 29-Jul 2 VESSEL Galena Bay 10:59 11:08 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 2 VESSEL Galena Bay 10:59 11:08 2 0 0 9 0 0 0 0 1 0 0 

Barlow Point 29-Jul 3 PRE -- 12:42 12:49 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 3 PRE -- 12:42 12:49 2 0 0 2 0 0 0 0 0 0 0 

Barlow Point 29-Jul 4 VESSEL Mapel Ace II 12:57 13:10 1 0 0 2 0 0 0 0 0 0 0 

Barlow Point 29-Jul 4 VESSEL Mapel Ace II 12:57 13:10 2 0 0 3 0 0 0 0 0 0 0 

Barlow Point 29-Jul 5 VESSEL TugBP3 14:20 14:25 1 0 0 2 0 0 0 0 0 0 0 

Barlow Point 29-Jul 5 VESSEL TugBP3 14:20 14:25 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 6 VESSEL Ace Century 14:38 14:42 1 0 0 2 0 0 0 0 0 0 0 

Barlow Point 29-Jul 6 VESSEL Ace Century 14:38 14:42 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 7 VESSEL Sunny 
Success & 
BargeBP4 

14:53 15:00 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 7 VESSEL Sunny 
Success & 
BargeBP4 

14:53 15:00 2 0 0 1 0 0 0 0 0 0 0 

Barlow Point 29-Jul 8 VESSEL Ocean Duke 15:19 15:25 1 0 0 1 0 0 0 0 0 0 0 
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Barlow Point 29-Jul 8 VESSEL Ocean Duke 15:19 15:25 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 9 VESSEL Century 
Hwy. #1 

15:53 16:13 1 0 0 5 0 5 3 0 4 0 2 

Barlow Point 29-Jul 9 VESSEL Century 
Hwy. #1 

15:53 16:13 2 0 0 0 0 2 0 0 1 0 0 

Barlow Point 29-Jul 10 VESSEL Fulmar 17:07 17:17 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 10 VESSEL Fulmar 17:07 17:17 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 11 VESSEL Nena F 17:56 18:02 1 0 0 3 0 0 0 0 0 0 0 

Barlow Point 29-Jul 11 VESSEL Nena F 17:56 18:02 2 0 0 9 0 0 0 0 0 0 0 

Barlow Point 29-Jul 12 PRE -- 18:39 18:43 1 0 0 1 0 0 0 0 0 0 0 

Barlow Point 29-Jul 12 PRE -- 18:39 18:43 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 13 VESSEL Chevron 
Colorado 

18:56 19:02 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 13 VESSEL Chevron 
Colorado 

18:56 19:02 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 14 PRE -- 19:25 19:29 1 0 0 1 0 0 0 0 0 0 0 

Barlow Point 29-Jul 14 PRE -- 19:25 19:29 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 15 VESSEL BargeBP5 19:36 19:40 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 15 VESSEL BargeBP5 19:36 19:40 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 16 PRE -- 20:03 20:05 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 16 PRE -- 20:03 20:05 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 17 VESSEL Pactrader 20:13 20:18 1 0 0 0 0 0 0 0 1 0 0 

Barlow Point 29-Jul 17 VESSEL Pactrader 20:13 20:18 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 18 PRE -- 21:21 21:26 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 18 PRE -- 21:21 21:26 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 19 VESSEL K + A 21:34 21:45 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 29-Jul 19 VESSEL K + A 21:34 21:45 2 1 0 1 1 0 0 0 0 0 0 

Barlow Point 30-Jul 20 VESSEL Fairy Queen 3:44 4:10 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 30-Jul 20 VESSEL Fairy Queen 3:44 4:10 2 10 0 50 3 2 0 0 0 3 0 

Barlow Point 30-Jul 21 VESSEL BargeBP6 4:24 4:34 1 0 0 0 0 0 0 0 0 1 0 

Barlow Point 30-Jul 21 VESSEL BargeBP6 4:24 4:34 2 1 0 0 0 0 0 0 0 0 0 

Barlow Point 30-Jul 22 PRE -- 4:56 5:04 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 30-Jul 22 PRE -- 4:56 5:04 2 0 0 0 0 0 0 0 0 0 0 

Barlow Point 30-Jul 23 VESSEL New York 
Hwy. + 

Ansax & 
Serity 

5:18 5:24 1 0 0 0 0 0 0 0 0 0 0 

Barlow Point 30-Jul 23 VESSEL New York 
Hwy. + 

5:18 5:24 2 0 0 8 3 0 0 0 1 0 0 
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  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   
Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

Ansax & 
Serity 

Sauvie Island 2-Aug 1 VESSEL Blue Ridge 9:34 9:39 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 1 VESSEL Blue Ridge 9:34 9:39 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 2 PRE -- 10:41 10:45 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 2 PRE -- 10:41 10:45 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 3 VESSEL BargeS6 10:51 10:55 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 3 VESSEL BargeS6 10:51 10:55 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 4 PRE -- 11:46 11:49 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 4 PRE -- 11:46 11:49 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 5 VESSEL Ankora 11:54 11:56 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 5 VESSEL Ankora 11:54 11:56 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 6 VESSEL Green Lake 12:04 12:16 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 6 VESSEL Green Lake 12:04 12:16 2 0 0 0 3 2 9 5 0 0 9 

Sauvie Island 2-Aug 7 PRE -- 13:10 13:12 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 7 PRE -- 13:10 13:12 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 8 VESSEL BargeS7 13:17 13:21 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 8 VESSEL BargeS7 13:17 13:21 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 9 PRE -- 14:51 14:53 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 9 PRE -- 14:51 14:53 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 10 VESSEL BargeS8 15:00 15:05 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 10 VESSEL BargeS8 15:00 15:05 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 11 PRE -- 18:14 18:17 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 11 PRE -- 18:14 18:17 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 12 VESSEL Lantau 
Queen 

18:23 18:27 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 12 VESSEL Lantau 
Queen 

18:23 18:27 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 13 PRE -- 19:37 19:40 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 13 PRE -- 19:37 19:40 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 14 VESSEL Ocean Rose 19:48 19:51 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 14 VESSEL Ocean Rose 19:48 19:51 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 15 VESSEL BargeS9 20:00 20:04 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 15 VESSEL BargeS9 20:00 20:04 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 16 VESSEL BargeS10 20:13 20:17 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 16 VESSEL BargeS10 20:13 20:17 2 0 0 0 0 0 0 0 0 0 0 
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  Pass Pass  Start End  Unclipped Unknown 3-Spined Eastern Common Yellow LM SM   
Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

Sauvie Island 2-Aug 17 PRE -- 21:30 21:33 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 17 PRE -- 21:30 21:33 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 18 VESSEL TugS2 21:37 21:40 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 18 VESSEL TugS2 21:37 21:40 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 19 VESSEL Serifopoulo 23:22 23:26 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 2-Aug 19 VESSEL Serifopoulo 23:22 23:26 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 20 VESSEL Pan Hope 0:01 0:06 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 20 VESSEL Pan Hope 0:01 0:06 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 21 VESSEL BargeS11 0:15 0:21 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 21 VESSEL BargeS11 0:15 0:21 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 22 VESSEL Moldanger 1:20 1:27 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 22 VESSEL Moldanger 1:20 1:27 2 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 23 VESSEL Anangel 
Progress 

3:29 3:38 1 0 0 0 0 0 0 0 0 0 0 

Sauvie Island 3-Aug 23 VESSEL Anangel 
Progress 

3:29 3:38 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 1 INITIAL -- 11:50 11:54 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 1 INITIAL -- 11:50 11:54 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 1 INITIAL -- 11:50 11:54 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 2 VESSEL Hyundai 
Admiral 

12:06 12:13 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 2 VESSEL Hyundai 
Admiral 

12:06 12:13 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 2 VESSEL Hyundai 
Admiral 

12:06 12:13 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 3 PRE -- 14:31 14:35 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 3 PRE -- 14:31 14:35 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 3 PRE -- 14:31 14:35 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 4 VESSEL Hyundai 
#103 

14:44 14:50 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 4 VESSEL Hyundai 
#103 

14:44 14:50 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 4 VESSEL Hyundai 
#103 

14:44 14:50 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 5 PRE -- 15:14 15:20 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 5 PRE -- 15:14 15:20 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 5 PRE -- 15:14 15:20 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 6 VESSEL TugCL6 15:27 15:30 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 6 VESSEL TugCL6 15:27 15:30 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 6 VESSEL TugCL6 15:27 15:30 3 0 0 0 0 0 0 0 0 0 0 
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Location Date # Reason Vessel Time Time Reach Chinook Chinook Stickleback Killfish Carp Perch Bass Bass Sculpin Peamouth

County Line Park 31-Jul 7 PRE -- 16:20 16:24 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 7 PRE -- 16:20 16:24 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 7 PRE -- 16:20 16:24 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 8 VESSEL Maersk Sun 16:33 16:41 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 8 VESSEL Maersk Sun 16:33 16:41 2 0 0 0 0 0 0 0 1 0 0 

County Line Park 31-Jul 8 VESSEL Maersk Sun 16:33 16:41 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 9 PRE -- 17:22 17:26 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 9 PRE -- 17:22 17:26 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 9 PRE -- 17:22 17:26 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 10 VESSEL BargeCL3 17:35 17:38 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 10 VESSEL BargeCL3 17:35 17:38 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 10 VESSEL BargeCL3 17:35 17:38 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 11 PRE -- 18:53 18:57 1 0 0 1 0 0 0 0 0 0 0 

County Line Park 31-Jul 11 PRE -- 18:53 18:57 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 11 PRE -- 18:53 18:57 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 12 VESSEL Laurel Island 
& Pactrader

19:09 19:16 1 0 0 1 0 0 0 0 0 0 0 

County Line Park 31-Jul 12 VESSEL Laurel Island 
& Pactrader

19:09 19:16 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 12 VESSEL Laurel Island 
& Pactrader

19:09 19:16 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 13 VESSEL Pacific Ace & 
Cielo de 

Vancouver 

20:59 21:08 1 1 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 13 VESSEL Pacific Ace & 
Cielo de 

Vancouver 

20:59 21:08 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 13 VESSEL Pacific Ace & 
Cielo de 

Vancouver 

20:59 21:08 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 14 PRE -- 22:19 22:19 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 14 PRE -- 22:19 22:19 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 14 PRE -- 22:19 22:19 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 15 VESSEL BargeCL4 22:36 22:46 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 15 VESSEL BargeCL4 22:36 22:46 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 15 VESSEL BargeCL4 22:36 22:46 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 16 PRE -- 23:30 23:34 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 16 PRE -- 23:30 23:34 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 16 PRE -- 23:30 23:34 3 0 0 0 0 0 0 0 0 0 0 
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County Line Park 31-Jul 17 VESSEL TugCL7 23:42 23:48 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 17 VESSEL TugCL7 23:42 23:48 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 31-Jul 17 VESSEL TugCL7 23:42 23:48 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 18 PRE -- 0:45 0:49 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 18 PRE -- 0:45 0:49 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 18 PRE -- 0:45 0:49 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 19 VESSEL BargeCL5 0:56 0:58 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 19 VESSEL BargeCL5 0:56 0:58 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 19 VESSEL BargeCL5 0:56 0:58 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 20 VESSEL Hanjin 
Osaka 

1:10 1:35 1 1 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 20 VESSEL Hanjin 
Osaka 

1:10 1:35 2 2 1 2 0 0 0 0 0 0 0 

County Line Park 1-Aug 20 VESSEL Hanjin 
Osaka 

1:10 1:35 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 21 VESSEL TugCL8 1:46 1:50 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 21 VESSEL TugCL8 1:46 1:50 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 21 VESSEL TugCL8 1:46 1:50 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 22 VESSEL Serena 2:45 3:00 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 22 VESSEL Serena 2:45 3:00 2 4 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 22 VESSEL Serena 2:45 3:00 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 23 VESSEL Seven Seas 3:05 3:10 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 23 VESSEL Seven Seas 3:05 3:10 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 23 VESSEL Seven Seas 3:05 3:10 3 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 24 VESSEL Pactrader 3:30 3:36 1 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 24 VESSEL Pactrader 3:30 3:36 2 0 0 0 0 0 0 0 0 0 0 

County Line Park 1-Aug 24 VESSEL Pactrader 3:30 3:36 3 0 0 0 0 0 0 0 0 0 0 
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Evaluation Report 
Dungeness Crab 

 
This report provides information regarding the impacts of dredging and disposal on Dungeness 
crab (Cancer magister) from construction of the Channel Improvement Project.  Attached are 
two reports, one from Pacific International (PI) Engineering on the review and evaluation of the 
existing information on dredging and disposal impacts to Dungeness crabs in the Columbia River 
(Attachment A).  The second is a final report from Pacific Northwest National Laboratory’s 
(PNNL’s) Marine Sciences Laboratory on the entrainment of crabs by dredging in the lower 
Columbia River (Attachment B).  This study evaluated entrainment rates of Dungeness crab at 
the lower river shoals that would be expected to have crab.  The entrainment rates are then used 
to calculate the loss of crabs to the population and fishery.  It also includes information 
developed by PNNL on a preliminary salinity model to predict crab distribution and abundance 
based on salinity values.  The information needs and study requirements were developed by a 
working group of Oregon and Washington State agencies, NOAA Fisheries, the Corps and the 
sponsor Ports.  This group has reviewed the preliminary results of these studies and their 
comments were incorporated where appropriate.  The results from these studies will be used to 
confirm projected impacts and schedule dredging to minimize impacts to crabs. 
 
Direct measurements of crab entrainment rates were collected at three locations, in the lower 
Columbia River [Desdomona Shoals (CRM4.6-10), Upper Sands (CRM 13.6-17.5), and Miller 
Sands (21.4-25.2)] during the summer of 2002.  These shoals spanned the range where 
Dungeness crab could occur in the project area.  Entrainment rates for all age classes of crabs 
ranged from zero at Miller Sands to 0.224 crabs per cubic yard (cy) at Desdemona Shoals in June 
2002.  The overall average entrainment rate at Desdemona Shoals in September was 0.120 crabs 
per cy.  A modified Dredge Impact Model (DIM) used the summer 2002 direct entrainment rates 
to project adult equivalent loss to the population and loss to the fishery for the Channel 
Improvement Project.  Crab adult equivalent loss at age 2+ for project construction ranges from a 
worst case of 281,528 crabs to a best case of 38,811 crabs (of these amounts the increment 
associated with Channel Improvement is 166,888 crabs and 18,039 crabs).  This translates to a 
loss to the fishery of between 44,342 and 7,252 crabs (the increment associated with Channel 
Improvement is 26,285 crabs and 3,347 crabs).  This loss to the fishery compares to annual 
landings of 5.3 million crabs in the Washington and Oregon region around the Columbia River.  
To improve these projections, entrainment data from Flavel Bar is needed, since it represents a 
middle point in the distribution of crabs.   
 
Crab losses from maintenance dredging for the 40-foot channel maintenance (no action 
alternative) and the 43-foot alternative maintenance (proposed project) were estimated for year 
one and year 20.   Year one was selected because it was anticipated to have the largest dredging 
volume. Year 20 was selected because it represents a reasonable planning horizon for dredged 
material management planning.  Additionally, 20 years represents a point in time beyond which 
dredging volumes will be considered constant.  Projected adult equivalent loss in “no action” 
maintenance years 1 and 20 are 44,643 and 25,503 crabs, respectively.  Projected loss to the 
fishery in “no action” maintenance years one and 20 are 7,031 and 4,017 crabs, respectively.  
Projected adult equivalent loss for maintenance of the 43-foot project (including quantities from 
the 40-foot as well as additional increment due to the 43-foot project) in years one and 20 are 
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56,840 and 25,612 crabs, respectively (the increment associated with channel improvement 
project is 12,197 crabs and 109 crabs).  Projected loss to the fishery for maintenance of the 
project in years 1 and 20 are 8,953 and 4,035 crabs, respectively (the increment associated with 
channel improvement project is 1,922 crabs and 18 crabs).  In other words, by maintenance year 
20 or sooner, entrainment associated with the channel improvement project is effectively equal to 
that of the No Action Alternative. 
 
The literature, analyses of salinity intrusion scenarios, and the summer 2002 site-specific data on 
entrainment and salinity, all indicate that bottom salinity influences crab distribution and 
entrainment, especially at lower salinity.  It is now clear from field measurements of entrainment 
rates and salinity during a period of low river flow (90-150 Kcfs) and high salinity intrusion that 
entrainment rates are zero where bottom salinity is less than 16 o/oo most of the time.  Further, 
entrainment rates of 2+ and older crab fall with decreasing salinity in a clear and consistent 
manner.  More elaboration of the crab distribution - salinity model, especially concerning salinity 
and the movements of 1+ crab, is needed to make final recommendations on dredge timing to 
minimize impacts.  It is anticipated that additional entrainment data will be collected at Flavel 
Shoal as well as potentially the other shoals in the summer of 2003 depending on availability of 
funds.  
 
Based on the Corps’ earlier analysis in the Final Integrated Feasibility Report for channel 
improvements and Environmental Impact Statement (1999 Final IFR/EIS), the attached PI 
Engineering report, and the attached PNNL report, it is anticipated that this impact will not have 
any significant affect on population structure or dynamics.  Other factors such as, ocean climate 
conditions and natural population cycles have a far greater effect on the crab population levels. 
The Corps will use the salinity-abundance model to schedule dredging and disposal to further 
avoid and minimize impacts to crab. 
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ATTACHMENT A 

PACIFIC INTERNATIONAL ENGINEERING PLLC 
 
Report for the Final Supplemental Environmental Impact Statement 
 
The Impacts of the Columbia River Channel Improvement Project Dredging and 
Disposal on Dungeness Crabs (Cancer magister) 
 

1. Introduction 

The U.S. Army Corps of Engineers (Corps) and six lower Columbia River 
ports (Portland, St. Helens, Longview, Kalama, Woodland and 
Vancouver) propose to deepen the authorized 40-foot deep channel to a 
depth of 43 feet.  This action would result in the dredging (with a hopper 
or pipeline dredge) of sections along the navigation channel in the 
Columbia River from Columbia River Mile (CRM) 106.5 to CRM 3.0.  
The Corps analyzed the impacts of deepening in the Final Integrated 
Feasibility Report for channel improvements and Environmental Impact 
Statement (1999 Final IFR/EIS) for the Columbia and Lower Willamette 
Rivers Navigation Channel, Oregon and Washington (Corps 1999). 

This report provides information regarding the impacts of dredging and 
disposal to Dungeness crabs (Cancer magister) that has been developed 
since the 1999 Final IFR/EIS (Corps 1999) and the Draft Supplemental 
Environmental Impact Statement (Draft SEIS) (Corps 2002) were 
released.  Additional analyses and efforts were made based on methods 
discussed amongst a working group of State agencies, the Corps and the 
sponsor Ports.  This report covers the progress made in analyzing data and 
assessing impacts to crabs.  This report is to be accompanied by a  final 
report from Pacific Northwest National Laboratory’s (PNNL’s) Marine 
Sciences Laboratory (Pearson et al. 2002), describing results from direct 
sampling of entrainment and the development of a salinity versus crab 
abundance model.. 

2. Background of Dredge Impacts Analyses 

In order to analyze effects of dredging on crabs in the lower Columbia 
River, several separate, yet coordinated, efforts were made to understand 
the effects of entrainment on crab in the channel.  This section of the 
report discusses briefly the analyses made that were described in detail in 
the Draft SEIS technical memorandum (Corps 2002).  Because one 
particular method (the direct sampling in conjunction with the habitat-
based approach) has proven to be most accurate thus far, it is the focus of 
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additional discussion in the new PNNL report (Pearson et al. 2002) that 
accompanies this report. 

2.1 Dredge Impact Model Applied to Previously Collected Data 

The first approach at understanding impacts to crabs involved using an 
existing model (the Dredge Impact Model, or DIM) to calculate crab 
entrainment and immediate loss resulting from dredging in the Columbia 
River navigation channel.  The model (Wainwright et al. 1992) was 
applied to density data from previous studies in the Columbia River 
(McCabe et al. 1986) to predict the rates of entrainment and immediate 
loss due to dredging in five areas between CRM 6 and CRM 25 of Reach 
7 (Reach 7 extends from CRM 3 to CRM 29).  The DIM was specifically 
developed to measure the entrainment effects of dredging on Dungeness 
crab in Grays Harbor, Washington (Armstrong et al. 1987; Wainwright et 
al. 1992).  It has been an effective tool for that area, and is utilized 
extensively by the Corps Seattle District.  Specifically, Pacific 
International (PI) Engineering used the Wainwright et al. (1992) version 
of the DIM (rather than Armstrong et al. 1987) for this analysis, as this 
version has been adjusted for more recent data and it is the DIM currently 
used by the Corps Seattle District.  Therefore, this version of the DIM was 
applied to data from Reach 7 of the Columbia River navigation channel in 
order to estimate crab entrainment and immediate loss (Please see the 
technical memorandum from the Draft SEIS for the results of this effort 
[Corps 2002]).  However, because the Corps Portland District, PI 
Engineering and WDFW were concerned that the entrainment rates in the 
Grays Harbor DIM were not fully appropriate for the Columbia River, and 
that the density data previously collected in the channel (McCabe et al. 
1986) were not collected in a manner that was compatible with the DIM, 
another method of determining effects to crabs was initiated. 

Data from the demonstration project reported in the Draft SEIS has been 
superceded by the direct entrainment sampling reported in Section 2.2 
below and the attached PNNL report ( Attachment B). 

2.2 Direct Entrainment Sampling 

As a result of the uncertainties with using the DIM model with the early 
McCabe et al (1986) data, it was decided by the interagency group that 
direct measurements of entrainment with a more statistically rigorous 
design were needed to assess crab losses.  PNNL’s Marine Sciences 
Laboratory was contracted by the Corps to design a sampling schedule and 
to collect additional data on crab entrainment using the Corps dredge  
Essayons.  Data were collected in June, September and October 2002 
(after the release of the Draft SEIS and technical memoranda), and these 
data are now considered the most accurate.  The PNNL report,  
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(Attachment B, discusses these data in regards to effects of dredging on 
crabs in the lower Columbia River. 

3. Disposal 

3.1 Introduction and Description 

Construction of the entire Columbia River Channel Improvement Project 
entails disposal of 19 million cubic yards (mcy) of dredged material at a 
combination of upland, shoreline, and ecosystem restoration sites (14.5 
mcy resulting from channel improvement and 4.5 mcy from Operations & 
Maintenance [O&M] dredging of the existing 40-ft channel).  However, 
most of this material would not be disposed of in areas that are inhabited 
by Dungeness crab.  One shoreline site and two ecosystem restoration sites 
within Reach 7 would be used for disposal, but they are all located above 
CRM 18 (see the Draft SEIS technical memorandum for more details on 
these areas [Corps 2002]).  Based on the habitat information presented in 
the PNNL report (Pearson et al. 2002), disposal at these areas is not 
expected to contribute to crab loss.   
 
Flowlane disposal associated with channel maintenance would occur 
between CRM 3 and CRM 18.  The 43-ft project would add approximately 
0.7 mcy to the 6.9 mcy of maintenance disposal expected from the 40-ft 
channel between CRM 3-5.  There would also be approximately 0.1 
mcy/yr of incremental maintenance material (2 mcy total over 20 years) 
from the 43-ft project disposed of between CRM 13-18  This would be in 
addition to the 1 mcy of maintenance material from the 40-ft channel 
expected during the 20-year project life.  Since the flowlane disposal area 
between CRM 3-5 provides suitable crab habitat, it is likely that there will 
be some impact to individual crabs from this disposal.  The flowlane 
disposal areas between CRM 13-18 provide no or only marginal crab 
habitat; therefore, disposal impacts to crabs at these sites are not expected. 
  
The Corps’ preferred option for ocean disposal involves no disposal of 
construction dredge material at the deep-water ocean disposal site (DWS), 
as well as no disposal of Incremental Maintenance (IM) dredge material at 
the DWS for the life of the project.  Rather, the Corps would beneficially 
use the material for the creation of the ecosystem restoration sites instead 
of exclusively using the DWS.  If the ecosystem restoration projects do 
not occur, then some material would be disposed of at the DWS.  In this 
case, the maximum volume of construction material that would be placed 
at the DWS if it became necessary is 6 mcy.  Subsequent maintenance 
dredging over the projected 20 years is predicted to yield approximately 6 
mcy of dredged material, which may be disposed of at the DWS.  No 
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dredged material generated by the project is planned for disposal at “Site 
E.” 
 
A hopper dredge would be used for disposing dredged material to the 
flowlane disposal sites and if necessary to the DWS.  It would also be used  
for conveying material to the sumps to be used in construction of the 
ecosystem restoration sites.  Hydraulic pipeline would be used for creating 
the shoreline sites and other ecosystem restoration sites. 
 
Disposal of dredged material at the flowlane disposal sites and the DWS 
from the Columbia River Channel Improvement Project has the potential 
to impact Dungeness crab and other biological resources by direct or 
indirect mechanisms.  Potential impact mechanisms include burial, 
turbidity, dissolved oxygen (DO) reduction, and habitat alterations.  Those 
mechanisms that are concluded to be pertinent for the Columbia River 
Channel Improvement Project were thoroughly evaluated relative to the 
potential for impacts at the DWS and general upriver areas that may 
support crabs in the 1999 Final IFR/EIS for this project (Corps 1999).  
Because the shoreline sites and ecosystem restoration sites are located 
upstream of significant crab distribution, no further discussion of crab 
losses related to these sites will be presented in this report.  Only effects to 
the flowlane disposal sites and the DWS are discussed below. 

3.2 Direct Impacts of Disposal 

The loss of crabs at a disposal site is most likely related to the abundance 
of crabs, their level of activity, and the rate of delivery of the dredged 
material.  Based on the information in the 1999 Final IFR/EIS (Corps 
1999), crabs that cannot dig out of the material as it settles could suffer 
mortality.  However, the deeper the water in which material is being 
disposed, the shallower the depth of material that would cover the bottom 
of the disposal site. 

Crabs could be lost or injured during disposal within the flowlane due to 
burial; however, potential burial is likely only an issue at the one flowlane 
disposal site between CRM 3-5, as crabs are not expected to occur at the 
two sites between CRM 13-18.  Although crabs would be buried by 
sediments during disposal, strong currents and flow within the flowlane 
may disperse the material and decrease the potential for death to the crabs 
due to burial. 

The potential for losses of crab at the DWS, due to burial, is related to 
how the deposited material settles to the bottom.  Based on the depth of 
the site, the barge would be located approximately 200-300 ft above the 
ocean floor.  After release from the hopper, dredged material falls through 
the water column, convects/diffuses laterally, and eventually rests on the 
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seafloor.  The disposal footprint depends upon vessel speed, water depth, 
currents, and ambient bathymetry.  The currents, speed of the vessel, and 
the water depth would determine whether the material settles compactly or 
diffusely on the ocean bottom.  A model based on typical mouth of the 
Columbia River (MCR) conditions estimated that the time required for 
sand to completely settle out of the water column is approximately 200 
seconds (3.3 minutes) at the DWS (Corps 1999).  Overall, the conditions 
at the DWS are very conducive to deposition of material over a relatively 
wide area, at a thin enough layer, and over a long enough period so that 
crabs of all size classes would have an opportunity to escape from the 
deposited material.  The potential for burial and ultimately mortality of 
crabs at the DWS is considered fairly low. 

Crab distribution and abundance data have recently been taken at the 
DWS as part of the baseline survey for the site.  This information is still 
being analyzed, but some preliminary results are discussed in Section 5. 

The total area potentially affected by flowlane and ocean disposal is very 
small relative to total available crab habitat in the Columbia River estuary 
and near shore ocean area. 

4. Indirect Impacts of Dredging and Disposal 

4.1 Introduction 

Numerous physical attributes of and processes in the estuary and lower 
river have the potential to affect Dungeness crab.  These include salinity, 
temperature, turbidity, suspended sediment, bathymetry and 
hydrodynamics.  Changes in these physical attributes and processes can 
directly affect crab, and can also indirectly affect crab by affecting their 
habitat. Extensive analyses of the physical attributes and processes in the 
estuary and lower river have been conducted through the ESA consultation 
and NEPA/SEPA review for the channel improvement project.  These 
analyses include the efforts of the independent SEI scientific review panel, 
as well as the substantial subsequent efforts of the consultation biological 
review team, consisting of biologists and other resource specialists from 
the Corps, NOAA Fisheries and the US Fish and Wildlife Service.  Their 
efforts are reflected in the Project’s Biological Assessment (January, 
2002) and Biological Opinions (May, 2002).1  In addition, the Corps built 
upon the analysis conducted through the consultation process as the 
foundation for the NEPA/SEPA review in the Project’s Supplemental EIS. 

                                                           
1  The rigorous reconsultation analyzed and resolved all of the concerns NMFS initially raised in August 2000 
when it withdrew the first Biological Opinion, including those regarding the potential impact of project-related 
physical changes in the estuary on ecological conditions which Ecology had noted as a significant basis for denial of 
401 certification (see “Reason One” in Ecology’s 9/9/00 denial letter). 
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Much of the analysis in the early stages of the ESA consultation (i.e., the 
SEI scientific review process) was done with an eye toward effects on 
ESA-listed species (i.e., development of the ESA conceptual model).2  
Nevertheless, the resulting analysis of physical attributes and processes 
that was necessary input to the ESA conceptual model is directly relevant 
to an assessment of the project’s potential effects on Dungeness crab 
because the same attributes and processes that have the potential to affect 
fish have the potential to affect crab.  Accordingly, potential changes in 
salinity, temperature, turbidity, suspended sediment, bathymetry and 
hydrodynamics, which have all been identified as having the potential to 
affect crab, were all analyzed in the ESA consultation, as were other 
indicators relevant to crab such as nutrient and detrital transport and near 
shore habitat primary productivity.  This analysis of effects on crab 
therefore directly benefits from the work that has been done to date for the 
ESA consultation and NEPA/SEPA review. 

Potential effects on crab habitat include disturbance from dredging, 
disposal and ecosystem restoration activities.  However, as discussed in 
Section 3.1, other than the estuarine flowlane disposal areas and the DWS, 
none of the disposal or ecosystem restoration areas are significantly 
inhabited (if at all) by Dungeness crab (i.e., the areas downstream of CRM 
18).  Accordingly, the only potential direct effects to crab habitat are from 
dredging the channel in the estuary, and from use of the estuarine flowlane 
disposal areas (located between CRM 3 and 18) and the DWS, which is 
not expected to be used at all if the ecosystem restoration features are 
constructed.    Indirect effects on Dungeness crab resulting from both 
dredging and disposal are described below in Sections 4.2 and 4.3. 

4.2 Indirect Effects of Dredging 

                                                           
2  As discussed above, much of the conceptual model developed for the reconsultation process is relevant for 
understanding potential impacts to non-ESA listed species and their habitat.  For example, the model’s links 
between physical/chemical indicators and many biological indicators provide information regarding basic ecosystem 
functions that are relevant to listed and non-listed species alike.  As Table S6-1 of the SEIS indicates, the model 
provides basic information regarding:  

• Habitat-forming Processes (suspended sediment, bedload, woody debris, turbidity, salinity, 
accretion/erosion, bathymetry);  

• Habitat Types (tidal marsh and swamp, shallow water and flats, water column); 
• Habitat Primary Productivity (light, nutrients, imported and resident phytoplankton production, benthic 

algae production, tidal marsh and swamp production); and 
• Food Web (deposit feeders, mobile macroinvertebrates, insects, suspension/deposit feeders, tidal marsh 

macrodetritus, resident microdetritus).  
For example, if someone was interested in understanding the project’s effects on tidal marsh and swamp, they could 
use the portion of the model that addresses habitat types.  Similarly, a question regarding deposit feeders, mobile 
macroinvertebrates or insects could be answered by reviewing the model’s discussion of those indicators.  Because 
the model was developed to review impacts to salmon, there may be some components of the ecosystem that the 
model does not address; however, the model provides the best available information regarding the lower Columbia 
River ecosystem and potential effects of the project. 
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Dredging would disturb the riverbed within the channel, and increase its 
depth by 3 feet.  The channel of the Columbia River is quite dynamic 
compared to habitats on the margins of the River that are characterized by 
higher deposition rates and finer substrate.  Long-period sand waves occur 
on the riverbed in the navigation channel, and they migrate downstream as 
sand is transported by the river flow.  This migration of material 
downstream yields a benthic environment that is constantly disturbed by 
natural processes.  A short-term change in the characteristics of the 
benthic communities can be expected in dredged areas in the estuary; 
however, these organisms are expected to recolonize the dredged areas 
and the habitat is expected to recover quickly (Richardson et al. 1977, Van 
Dolah et al. 1984 and McCabe et al. 1996, as cited in Nightingale and 
Simenstad 2001; also see Sections 6.1.17, 6.1.20 and 6.2.4 of Biological 
Assessment).  In addition, sand waves are expected to re-form within 
dredged areas of the channel shortly after construction of the improvement 
project (within a period of weeks to months), thereby quickly returning the 
substrate (i.e., grain size, sorting and compaction) of channel-area habitat 
to pre-construction conditions.  Accordingly, any indirect effect to crab 
from this immediate riverbed disturbance should be minimal.  Such effects 
would also be similar to the effects from annual O&M dredging (the No 
Action Alternative). 

Other potential indirect effects on crab habitat include potential ecosystem 
changes resulting from any anticipated changes in turbidity, suspended 
sediment, turbidity, salinity, temperature, bathymetry and hydrodynamics.  
Such effects on crab habitat, if any, are expected to be minimal because 
the analysis of the projected changes to these physical parameters shows 
minimal if any change as a result of channel improvement.  The analysis 
of these physical indicators is summarized in Table 1, which provides 
citations to the relevant sections of the Biological Assessment and the 
Supplemental EIS. 
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INDICATOR / 
PHYSICAL 

ATTRIBUTE OR 
PROCESS 

HISTORIC AND 
EXISTING 

CONDITIONS 
(BA Sections) 

ANTICIPATED 
EFFECT FROM 

CHANNEL 
IMPROVEMENT 
(BA & SEIS 

Sections) 

SUMMARY 

SUSPENDED 
SEDIMENT 

2.2.1.1 
2.3.1.1 

6.1.1 (BA) 
6.2.2.1 (SEIS)

• Suspended sediment transport historically had high natural variability 
• Flow regulation has reduced variability somewhat and has reduced annual transport 
• Concentration is a function of flow rate and also has high variability 
• Project is not expected to change volume or rate of suspended sediment transport 
• Some temporary increases to suspended sediment concentration may occur in vicinity of 

dredging and disposal activities 
• Temporary increases are generally small compared to background levels and are all well 

within range of natural variability 
TURBIDITY / 
TURBIDITY 
MAXIMUM 

2.2.1.4 
2.3.1.4 

6.1.4  (BA) 
6.3  (SEIS)

• Like suspended sediment, turbidity levels vary with flow levels and have relatively high 
level of natural variability 

• Similarly, flow regulation has reduced natural variability in turbidity 
• Estuarine Turbidity Maximum (ETM) has been observed in both north and south 

channels 
• ETMs shift up to 9 miles each day with tides and river discharge, and have been 

observed between River Miles (CRM) 5 and 20 
• Project is not expected to result in observable increases in turbidity in areas where 

neither dredging nor disposal is occurring 
• In areas where dredging and disposal are occurring, temporary localized increases in 

turbidity are expected to occur 
• Temporary localized increases are generally small and are not likely to produce 

detectable effects on plant growth 
• Project may result in some upstream shift in ETMs (up to 1 mile) due to changes in 

salinity intrusion, but anticipated shift is much less than daily fluctuation caused by tidal 
cycle 

SALINITY 2.2.1.5 
2.3.1.5 

6.1.5 (BA) 
6.2.2.3 (SEIS)

• Salinity intrusion into estuary varies with channel depth, strength of tides and river 
flows 

• Salinity intrusion likely had high historic seasonal variability given higher historic 
variability in flows 

• Seasonal variability has likely been reduced by flow regulation 
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• Salinity intrusion is driven by tidal forcing processes that also drive location of ETM 
• Modeling results predict minor increases in salinity due to deepening navigation channel 

(up to 0.5 ppt in shallow embayments, and up to 5 ppt in the channel itself) 
• Predicted embayment changes are much smaller than natural temporal variations due to 

normal variations in freshwater flow and tidal dynamics 
TEMPERATURE 2.2.6.5 

2.3.6.5 
 

6.1.35 (BA) 
6.3 (SEIS) 

 

• River temperature varies depending on flow, season and climate conditions 
• Historic temperatures in the mainstem in the estuary were likely cooler than today due to 

numerous factors, including: slowed river flow, reduced riparian canopy, agricultural 
runoff, and industrial discharges 

• Primary factor potentially affecting temperature in the estuary after project construction 
would be increased intrusion of cooler ocean water, which would result in reducing, 
rather than increasing temperatures in the estuary 

• However, given the negligible projected change in salinity after construction, a change 
in temperature is not anticipated 

BATHYMETRY /  
HYDRO- 
DYNAMICS 

2.2.1.7 
2.2.5.2 
2.3.1.7 
2.3.5.2 

 

6.1.7 
6.1.26 (BA) 

6.2.2.1 
6.2.2.2 

6.2.2.4 (SEIS) 

• Flow regulation has reduced the overall flow volume and velocity as well as historic 
natural variability in velocities 

• No dredging (and therefore no change in bathymetry) proposed for approximately 55% 
of the channel in the estuary 

• Models predict insignificant changes in velocity from deepening (from –0.2 to 0.2 ft/sec 
in the channel and from –0.05 to 0.05 ft/sec in the shallow regions outside the channel), 
which are much smaller than natural variation 

• Models also predict minimal changes in surface water elevation from deepening (from  
–0.02 to +0.02 foot in the estuary), again, much lower than natural variation 

• Slight predicted changes in river hydraulics/hydrodynamics are too small to affect sand 
transport or accretion/erosion in the estuary 

NUTRIENT  / 
DETRITAL 
TRANSPORT & 
NEARSHORE 
HABITAT 
PRIMARY 
PRODUCTIVITY 

2.2.3 
2.3.3 

6.1.5.2 
6.1.11 – 

6.1.16 (BA) 
6.7.1.1 (SEIS)

• Relative to historic conditions, primary productivity in the estuary has shifted from a 
marsh-based macrodetrital food web to a microdetrital food web 

• The effect of potential shift in location of ETM after construction on distribution of 
nutrients in the estuary is expected to be immeasurably small 

• No changes to primary productivity are anticipated as a result of the project 
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4.3 Indirect Effects of Disposal 

Disposal in the flowlane areas would disturb the riverbed habitat within 
the channel.  As with disturbances to the benthic environment caused by 
dredging (Section 4.2), the riverbed and the benthic organisms present 
there are expected to recover from the disturbance of disposal relatively 
quickly (Richardson et al. 1977, Van Dolah et al. 1984 and McCabe et al. 
1996, as cited in Nightingale and Simenstad 2001; also see Sections 
6.1.17, 6.1.20 and 6.2.4 of Biological Assessment).  Any potential impact 
to crab habitat resulting from these disturbances is expected to be limited 
to the flowlane disposal area likely inhabited by crab at CRM 3-5.  
Furthermore, similar impacts currently occur from annual flowlane 
disposal (the No Action Alternative).  Therefore, any indirect effect to 
habitat is expected to be minimal. 

The benthic habitat at the DWS is not subjected to high wave and current 
action.  This results in a fine-grained substrate and a stable environment as 
compared to inshore environments.  The stability of the area likely 
promotes a higher diversity of benthic species with greater densities as 
compared to the inshore benthic community (Corps 1999).  The inshore 
community, adapted to a higher-energy environment, generally comprises 
colonizing species, tube dwellers, and rapid burrowers.  Both communities 
tend to show high inter- and intra-annual variability in community 
structure (Corps 1999). 

Disposal of dredged material at the DWS would yield a small increase in 
the mean grain size of the substrate, which may lead to changes in the 
benthic community.  However, after ocean disposal in June 1989, Hinton 
et al. (1992, as cited in Nightingale and Simenstad 2001) found there to be 
an increase in benthos densities when measured in June 1990.  Although a 
slight decrease in productivity was assumed to be probable during disposal 
and shortly after, successful recolonization had occurred by June 1990.  
Therefore, the habitat alteration is expected to have essentially no adverse 
impact on crab populations in the area because the deposited material falls 
within the range of material that is suitable for this species and the prey 
they consume. 

5. Assessment of Impact 

Overall, dredging would occur in areas where the adult equivalent loss to 
the crab population and loss to the fishery is expected to be low (based on 
the 2002 studies).  The results of the 2002 studies and further elaboration 
of the crab-salinity model will be used to evaluate and schedule dredging 
to minimize impacts to crabs. 
 
An analysis of anticipated changes, if any, in physical attributes and 
processes in the estuary and lower river indicates that the channel 
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improvement project’s indirect effects on Dungeness crab (i.e., its effects 
on crab habitat and prey) will be minimal.  Information on individual 
physical indicators is summarized in Table 1.  A more complete 
presentation of this information can be found in the sections of the 
Biological Assessment and Supplemental EIS noted in the table. 

The volume of disposal material from construction would be placed in 
areas that have no or few crabs.  No material will be disposed in the DWS 
if the ecosystem restoration sites are used for disposal of material (as 
preferred). 
 
The Corps’ plan for addressing crab impacts has been to focus on avoiding 
impacts to crab through site selection.  The DWS was selected following a 
detailed screening process.  The Corps has been able to further avoid 
potential impacts that could have occurred at the DWS under its preferred 
alternative, which beneficially uses sand that originally would have gone 
to the DWS during construction for ecosystem restoration projects added 
during consultation under the Endangered Species Act (ESA).  This 
change to the Project reduces the volume of disposal at the DWS from 6.2 
to 0 mcy of construction material, and eliminates disposal of O&M 
material to the DWS. 
 
MEC Analytical Services, under contract to the Corps, has further 
investigated the distribution and abundance of crabs and benthic 
organisms at the DWS.  The  study began in summer 2002; the data are 
currently being analyzed, and will likely be reported in spring 2003.  
Preliminary results indicate that there were more crabs found at the DWS 
in late summer than in early summer, by an approximate factor of 10.  
Additionally, the crabs were larger and softer in late summer than they 
were in early summer.  The final results from this study will be used to 
verify the conclusions of this report with regard to the potential for 
impacts to crab due to disposal of dredged material at the DWS.  Further, 
such data will serve as a basis for considering measures to minimize 
impacts to crabs in the event that the study yields conclusions of high crab 
populations seasonally. 
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ABSTRACT 
 
The studies reported here focus on issues regarding the entrainment of Dungeness crab 
related to the proposed Columbia River Channel Improvement Project and provide direct 
measurements of crab entrainment rates at three locations (Desdemona Shoals, Upper 
Sands, and Miller Sands) from RM4 to RM24 during summer 2002.  Entrainment rates of 
all crab age classes ranged from zero at Miller Sands to 0.224 crabs per cy at Desdemona 
Shoals in June 2002.  The overall entrainment rate at Desdemona Shoals in September 
was 0.120 crabs per cy.  A modified Dredge Impact Model used the summer 2002 
entrainment rates to project crab entrainment, adult equivalent loss, and loss to the fishery 
for the Channel Improvement Project.  For construction dredging, estimates of overall 
adult equivalent loss at age 2+ range from 38,811 to 281,528 crabs.  Also for construction 
dredging, overall losses to the fishery range from 7,252 to 44,342 crabs.  For annual 
maintenance dredging under the Proposed Plan (43’ Channel), estimates of adult 
equivalent loss at age 2+ range from 56,840 crabs in Year 1 to 25,612 crabs in Year 20.  
Also for maintenance dredging under the Proposed Plan, estimated losses to the fishery 
range from 8,953 to 4,035 crabs in Year 1 and 20, respectively.  The worst-case projected 
fishery losses represent approximately 1% of the annual crab landings for the Washington 
and Oregon region around the Columbia River (5.3 million crabs from 1991 to 2001).  To 
improve the projections, entrainment data from Flavel Bar and Tongue Point are needed.  
Similiarly, additional sampling days at each upriver location would narrow confidence 
limits associated with entrainment projections.  The literature, analyses of salinity 
intrusion scenarios, and the summer 2002 site-specific data on entrainment and salinity 
all indicate that bottom salinity influences crab distribution and entrainment, especially at 
lower salinities.  It is now clear from field measurements of salinity during a period of 
low river flow (90-150 Kcfs) and high salinity intrusion that entrainment rates are zero 
where bottom salinity is less than 16 o/oo most of the time.  Further, entrainment rates of 
age 2+ and older crab decline in a clear and consistent manner as salinity decreases.  
More elaboration of the crab distribution- salinity model is needed, especially concerning 
salinity and the movements of age 1+ crab. 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-4, Evaluation Report Dungeness Crab (Revised)                                                   Page 21 
 

(Page intentionally left blank)



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-4, Evaluation Report Dungeness Crab (Revised)                                                   Page 22 
 

EXECUTIVE SUMMARY 
 
Proposed dredging during the Columbia River Channel Improvement Project has raised 
concerns about dredging-related impacts on Dungeness crab in the Columbia River 
Estuary.  The Portland District of the U.S. Army Corps of Engineers engaged the Marine 
Sciences Laboratory of the U.S. Department of Energy’s Pacific Northwest National 
Laboratory to review the state of knowledge and conduct studies concerning dredging-
related impacts from entrainment on Dungeness crab from the Columbia River Channel 
Improvement Project.  The studies accomplished three tasks regarding the entrainment of 
Dungeness crab related to the proposed Channel Improvement Project.  The first task 
provided direct measurements of crab entrainment rates at three locations (Desdemona 
Shoals, Upper Sands, and Miller Sands) from RM4 to RM24 during summer 2002.  The 
second task used the summer 2002 entrainment data and a modified Dredge Impact 
Model to project crab entrainment, adult equivalent loss, and loss to the fishery from 
planned dredging.  The third assessed the influence of salinity on crab distribution and 
entrainment. 
 
Entrainment rates for all age classes of crabs ranged from zero at Miller Sands to 0.224 
crabs per cy at Desdemona Shoals in June 2002.  The overall entrainment rate at 
Desdemona Shoals in September was 0.120 crabs per cy.   
 
A modified Dredge Impact Model used the summer 2002 entrainment rates to project 
crab entrainment, adult equivalent loss, AEL and loss to the fishery associated with 
construction and maintenance dredging. For construction dredging, estimates of overall 
AEL at 2+ range from 38,811 to 281,528 crabs.  Also for construction dredging, overall 
losses to the fishery range from 7,252 to 44,342 crabs.  For annual maintenance dredging 
under the Proposed Plan (43’ Channel), estimates of adult equivalent loss at age 2+ range 
from 56,840 crabs in Year 1 to 25,612 crabs in Year 20.  Also for maintenance dredging 
under the Proposed Plan, estimated losses to the fishery range from 8,953 to 4,035 crabs 
in Year 1 and 20, respectively.  The worst-case projected fishery losses represent 
approximately 1% of the annual crab landings for the Washington and Oregon region 
around the Columbia River (5.3 million crabs from 1991 to 2001).  To improve the 
projections, entrainment data from Flavel Bar and Tongue Point are needed.  Additional 
sampling days at each upriver location would also narrow confidence limits associated 
with entrainment projections.   
 
The scientific literature, analyses of salinity intrusion scenarios, and the summer 2002 
site-specific data on entrainment and salinity all indicate that bottom salinity influences 
crab distribution and entrainment, especially at lower salinities.  It is now clear from field 
measurements of entrainment rates and salinity during a period of low river flow (90-150 
Kcfs) and high salinity intrusion that entrainment rates are zero where bottom salinity is 
less than 16 o/oo most of the time.  Further, entrainment rates for 2+ and older crab 
decline in a clear and consistent manner as salinity decreases.  More elaboration of the 
crab distribution- salinity model is needed, especially concerning salinity and the 
movements of 1+ crab. 
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1.0  INTRODUCTION 
 
Proposed dredging of the Columbia River has raised concerns about dredging-related 
impacts on Dungeness crab in the Columbia River Estuary (CRE).  The Portland District 
of the U.S. Army Corps of Engineers (Corps) engaged the Marine Sciences Laboratory 
(MSL) of the U.S. Department of Energy’s Pacific Northwest National Laboratory 
(PNNL) to review the state of knowledge and conduct studies concerning dredging-
related impacts from entrainment on Dungeness crab from the Columbia River Channel 
Improvement Project.  Previously, MSL performed crab studies for the Corps Seattle 
District during that district’s Grays Harbor Navigation Improvement Project (e.g., 
Pearson 1987, Pearson and Woodruff 1987, Pearson et al. 1987).  This document focuses 
on issues regarding the entrainment of Dungeness crab related to the proposed Columbia 
River Channel Improvement Project and presents results of field studies conducted from 
River Mile 3 (RM3) to RM24.  A separate report will describe field studies of crab 
entrainment during 2002 dredging at the Mouth of the Columbia River (MCR). 
 
This document first presents a general background on Dungeness crab biology, the 
influence of salinity on crab distribution, and the use of a modified Dredge Impact Model 
(DIM) to estimate entrainment impacts to Dungeness crab for the Columbia River 
Channel Improvement Project.  The document then presents the methods and results from 
three tasks.  The first task was to conduct field studies during the spring and summer of 
2002 aboard the Corps’ Dredge Essayons to measure crab entrainment rates in some of 
the areas to be dredged during the proposed project.  The second task was to use the 2002 
data to estimate crab entrainment impacts for the dredging planned for the Channel 
Improvement Project.  The third task was to postulate scenarios of different salinity 
regimes and assess their potential influence on crab distribution.  The document 
concludes with a discussion of the results of the three tasks. 
 
1.1 Biology of Dungeness Crab 
 
Dungeness crabs use both the nearshore ocean environment and the estuary in their life 
cycle (Tasto 1983, Armstrong et al. 1987, Rooper et al. 2002).  Adult female crabs 
extrude fertilized eggs in the fall and carry the extruded eggs until hatching in the ocean 
in late winter.  After a 4 to 5 month larval period, the megalopae, the last larval stage, 
settle to the bottom to become the first crab instar stage (Young of the Year or YOY).  In 
the spring, large numbers of YOY enter the estuaries of the West Coast as late megalopae 
and perhaps as first true crab.  YOY (age 0+) crabs in the estuary grow faster than those 
in the ocean.  Juvenile crabs (age 1+) found in the estuary derive either from 0+ crabs 
that over-wintered in the estuary or from 1+ crabs entering the estuary in the summer. 
To gain perspective, an understanding of the ways in which Dungeness crab use the 
estuary and how that use may or may not expose them to dredging activity is needed.  In 
spring and summer, 0+ crabs can be found in the Mouth of the Columbia River (MCR) 
with annual average densities varying over two orders of magnitude from year to year 
(Larson 1993).  In the Columbia River, Dungeness crabs are found from the MCR to 
about RM17 (McCabe et al. 1986, 1989). 
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It is clear that Dungeness crabs use not only estuarine navigation channels but also other 
estuarine habitat areas.  Age 0+ crabs are found in intertidal and shallow subtidal areas on 
substrates with shell hash, eelgrass, or other shelter (Armstrong et al. 1987).  After 
growing to 20-mm carapace width (CW), the 0+ crabs move to subtidal areas.  Age 1+ 
crabs use subtidal areas and forage over intertidal areas during high tide.  A recent survey 
of four West Coast estuaries by Rooper et al. (2002) indicates that Dungeness crabs show 
consistent use of some estuarine habitat types.  Side channel habitat near the estuary 
mouth has highest crab densities, with the lower estuarine main channel and upper 
estuary having significantly lower densities (Table 1).  The characteristics of the 
preferred lower side channel habitat include shell, macroalgae, shallow depths, high food 
abundance, temperatures <18 degrees C, and salinities above 25 o/oo.  The coastal 
estuaries are estimated to be the basis for 20% to 40% of West Coast Dungeness crab 
fishery production (Armstrong personal communication).  The estuaries appear to 
provide relatively steady contributions to annual crab production while nearshore ocean 
environments provide crab production that is quite variable from year to year (Armstrong 
personal communication). 
 
1.2 Salinity Influences on Crab Distribution 
 
Salinity has long been suspected to influence the distribution and abundance of 
Dungeness crabs in west coast estuaries (Tasto 1983, Stevens and Armstrong 1984, 
McCabe et al. 1986).  The notion that low salinity restricts crab distribution is supported 
by findings that Dungeness crabs are weak osmoregulators and become inactive under 
low salinity (McGaw et al. 1999).  Dungeness crabs were previously thought not to 
survive at salinities less than 12 o/oo, but recent laboratory studies suggest the ability to 
survive brief exposure to low salinity.  Dungeness crabs show adaptive physiological 
responses under 6 to 8 h exposures to 50% seawater (about 16 o/oo) (Brown and 
Terwillger 1992, 1999, McGaw and McMahon 1996, McGaw et al. 1999).  Dungeness 
crabs can acclimate to continuous exposure to 50% seawater (about 16 o/oo) for 4 days 
(McGaw and Mahon 1996) and survive 24-h exposure to a salinity of 8 o/oo (McGaw et 
al. 1999).   
 
Although Dungeness crab can survive brief exposure to low salinities, studies suggest 
that they do so by being inactive and isolating themselves.  Dungeness crabs can detect a 
4% decrease and 5% increase from ambient salinity (Sugarman et al. 1983) and exhibit 
behavioral responses to lowered salinity that serve to isolate the osmoregulatory organs 
from the changing salinity (Sugarman et al. 1983, McGaw et al. 1999).  Sugarman et al. 
(1983) found that the threshold at which 50% of Dungeness crab close their mouthparts 
and seal the branchial chamber was 50% seawater (15.5 o/oo).  McGaw et al. (1999) 
observed that under decreases to 75%, 50%, and 25% seawater (about 24, 16, and 8 
o/oo), Dungeness crabs initially showed an immediate increase in movement that lasted 
less than one hour, after which time the crabs buried and became inactive.  Crabs not only 
became inactive but also retracted the antennules and closed their mouthparts to seal the 
branchial chamber.  At 25% seawater (8 o/oo), the antennules were retracted almost 
100% of the time.  When the antennules are retracted and the branchial chamber sealed, 
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the chemosensory abilities of Dungeness crabs to detect food and other chemical cues are 
substantially reduced.   
 
Although previous field studies using linear models have found low correlations between 
crab density and salinity (Stevens and Armstrong 1984, McCabe et al. 1986), our 
examination of the data of Stevens and Armstrong (1984) using logarithmic models as 
well as linear models revealed that mean station density for 1+ and older crabs is 
logarithmically related to mean bottom salinity (Figure 1).  The relationship between 
salinity and 0+ crab density appears to be more complex (Figure 1).  Regression of 
logarithmically transformed data of Stevens and Armstrong (1984) for 1+ and older crab 
yields a significant regression equation (p=0.004) with an R-squared of 71% (Figure 2).  
This equation enables forecasting of crab density from salinity data.  For example, 
predicted crab density at a bottom salinity of 16 o/oo is less than 1% of that at 32 o/oo 
(Figure 2).  It is hypothesized that at bottom salinities above 30 o/oo crab density is 
governed by factors other than salinity and that as bottom salinity falls below 30 o/oo 
crab density falls logarithmically.  Coupling the above salinity-crab density relationship 
with examination of the complex salinity regime in the Columbia River Estuary enables 
us to elaborate a conceptual model of the influence of salinity on crab distribution along 
the South Channel.   
 
Salinity intrusion in the Columbia River is complex and dynamic compared to other 
estuaries.  Two factors contribute to that complexity (Jay and Smith 1990).  First, the 
Columbia River Estuary has extremely large freshwater flows moving through a shallow 
estuary.  Second, the Columbia River Estuary has two channels.  Tidal exchange 
dominates in the North Channel, which is saltier.  River flow dominates in the South 
Channel, which is less salty.  River flow levels and neap-spring tide transitions interact to 
produce the greatest salinity intrusion at neap tides during low flows (Table 2).  The 
interaction of river flow and tidal exchange leads to general declines in bottom salinity at 
the South Channel as one moves upriver (Table 3).  Bottom salinity at and above RM 10 
shows substantial variation (Table 3).   
 
Examination of the river flow records for 2001/2002 and the CORIE/ELCIRC models 
enables discernment of recent extremes in salinity intrusion.  From October 2001 to 
October 2002, the combined river flow has varied from a low of 80 Kcfs on October 8 
2001 to a high of 433 Kcfs on April 17 2002 (Figure 3).  Predictions of the bottom 
salinity from the CORIE/ELCIRC Model (http://www.ccalmr.ogi.edu/CORIE/) also 
reveal that mean bottom salinity decreases moving upriver along the South Channel and 
that salinity intrusion varies with river flow (Figure 4).  Using the CORIE/ELCIRC 
predictions for CORIE stations greater than 10 m deep in the South Channel indicates 
that mean bottom salinities at RM18 would be 10 o/oo for May 21 2002 with a river flow 
of 292 Kcfs and 23 o/oo for September 1 2002 with a river flow of 133 Kcfs.     
 
1.3 Entrainment Measurements and Modeling 
 
Armstrong and his colleagues (Armstrong et al. 1987, Wainwright et al. 1990, 
Wainwright et al. 1992) developed the Dredge Impact Model (DIM) for use in the Grays 
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Harbor Navigation Improvement Project of the Corps Seattle District.  The model 
evolved over the years and Wainwright et al. (1992) gives a succinct overview of its 
present form.  The DIM takes as inputs the volume of material to be dredged and the 
density of crab in the environment, applies an entrainment function plus age- and season-
specific schedules of post-entrainment mortality and natural survival, and yields an 
estimate of loss to the crab fishery.  The actual loss to the fishery is a function of harvest 
rate.  The entrainment function, a key component of the model, was developed from 
several years of paired observations of the number of crab entrained per cubic yard (cy) 
dredged versus the crab density (crabs/hectare) determined by scientific trawling.  For 
Grays Harbor, the model was successfully employed to minimize crab impacts through 
dredge scheduling and to estimate project impacts.   
 
In reviewing the model for use in gaining perspective on crab impacts in the Columbia 
River, the model structure was found to be generally applicable but the entrainment 
function and the available data on crab density are not appropriate for use to estimate the 
effects of dredging on the Columbia River crab population and crab fishery.  The 
entrainment function is probably site specific.  The slope of entrainment function in 
Grays Harbor appears to differ substantially from what the available data from Columbia 
River indicate (Figure 5).  Also, the relationship between crab density from trawls and 
crab density from dredge entrainment are not the same in Grays Harbor as in the 
Columbia River (Table 4).  Therefore, it would not be appropriate to apply the 
entrainment function from Grays Harbor to the Columbia River until and unless paired 
trawling and entrainment measurements provide site-specific data to validate the 
function.  The appropriate site-specific data to evaluate the applicability of the Grays 
Harbor entrainment function for the Columbia River are not presently available.   
 
Another required input to the DIM is data on crab density by size class and season for the 
different reaches to be dredged.  There is no recent data of this type from the Columbia 
River.  The crab density data from the Columbia River was taken in the 1980’s for 
different purposes, and spatial coverage is sparse for reaches of the Columbia River to be 
dredged (McCabe et al. 1986, 1989). 
 
To gain perspective on the dredge entrainment impacts using currently available data, a 
modified DIM (Figure 6) was used in the analysis here.  The modified DIM does not 
depend on the entrainment function from Grays Harbor or trawl data from the Columbia 
River.  The modification employs the entrainment rates directly observed on a Corps 
dredge in the Columbia River in summer 2002. 
 
1.4 Overview of Entrainment Measurements, Projections, and 

Scenario Analyses  
 
This document reports the results of three tasks: 
 

• Direct measurements of crab entrainment in the field  
• Projections of crab entrainment during the dredging planned for the Channel 

Improvement Project 
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• Modeling and scenario analysis of the influence of salinity on crab distribution 
 
In the first task, the scientific team made direct measurements of crab entrainment rates 
on the Corps’ Dredge Essayons, which is equipped with a basket sampler into which a 
portion of the dredged materials entering the vessel's hopper can be diverted to obtain 
entrainment samples.  During the summer 2002 maintenance dredging, the scientific team 
sampled at the mouth of the Columbia River (MCR), Desdemona Shoals, Upper Sands, 
and Miller Sands (Figure 7).  Although some results from crab entrainment 
measurements from the MCR will be discussed here, the MCR studies will be fully 
detailed in a separate report.  The first task also included measurements of fluid flow in 
the piping to the dredge’s basket sampler to determine the factors for sample volumes in 
calculations of entrainment rates.  A modified DIM used the data from the first task to 
calculate the Adult Equivalent Loss (AEL) and Loss to Fishery (LF) for the volume of 
materials dredged at each location in summer 2002.  The second task used the 
entrainment rates measured in the summer of 2002 to make projections of crab 
entrainment using the modified DIM with the dredged volumes planned for the Channel 
Improvement Project.  The third task used a model for the relationship between salinity 
and crab density to assess relative crab distribution under several scenarios of salinity 
intrusion in the Columbia River Estuary.  The third task included an analysis of the 
relationship between entrainment rate and bottom salinity using the summer 2002 data. 
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MATERIALS AND METHODS 
 
1.5 Methods for Direct Measurements of Entrainment Rates 
 
1.5.1 Summary of Field Activities 
 
MSL researchers directly measured crab entrainment aboard the Corps’ Dredge Essayons 
in June 2002 and from July through October 2002 when the dredge was engaged in 
maintenance and operational dredging of the Columbia River (Table 5, Figure 7).  This 
document reports results from sampling at Desdemona Shoals, Upper Sands, and Miller 
Sands.  Detailed results from the sampling in the MCR are reported separately.  The 
Essayons is equipped with a special basket sampler, into which a portion of the dredged 
materials entering the vessel’s hopper can be diverted.  To support the calculations of the 
volume of dredged material sampled by the basket sampler, measurement of the fluid 
flow in the pipe leading to the basket sampler was conducted in September 2002. 
 
1.5.2 Statistical Design of Field Sampling 
 
Before the start of field measurements to determine entrainment rates for Dungeness crab 
on the Columbia River, the study team developed sampling designs and data analysis 
plans for the June sampling and for the July to October sampling.  To aid in the 
development of the June sampling design, the Portland District provided previously 
collected raw data on entrainment rates from the study of Larson (1993).  Examination of 
the Larson (1993) data revealed that the entrainment rates exhibited three major variance 
components:  1) Day-to-day variability, 2) Load-to-load variability, and 3) Sample-to-
sample variability within loads.  The day-to-day variability was the dominant variance 
component.  Because day-to-day variability dominated, the study team recommended that 
sampling occur every day of the five days of dredging projected for June 2002.  To select 
appropriate sampling rates to address load-to-load and sample-to-sample variances, 
coefficients of variation (CV) for various combinations of sampling rates were calculated 
based on the Larson (1993) data (Table 6).  A CV of 0.125 was required for the estimates 
of entrainment in order to be 95% confident of being within +25% of the true value.  To 
obtain the desired precision for the June 2002 sampling, the study team sampled each day 
of dredging, selecting half the loads at random and sampling 10 basket samples per load.   
 
To develop the sampling design for the summer 2002 sampling, the results of the June 
2002 were examined.  Again, the day-to-day variability proved to be the dominant 
variance component.  To select appropriate sampling rates to address load-to-load and 
sample-to-sample variances for the summer 2002 sampling, coefficients of variation 
(CV) for various combinations of sampling rates were calculated based on the June 2002 
data (Table 7).  A CV of 0.125 was required for the estimates of entrainment in order to 
be 95% confident of being within +25% of the true value.  To obtain the desired precision 
for the summer 2002, the study team sampled each day of dredging, selecting half the 
loads at random and sampling 3 basket samples per load.   
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1.5.3 Methods for Entrainment Observation  
 
Researchers conducted crab entrainment studies aboard the Corps’ Dredge Essayons in 
June and from July through October 2002 when the dredge was engaged in maintenance 
and operational dredging of the Columbia River (Table 5, Figure 7).   
 
The data for estimation of crab entrainment rates were derived from a two-stage sampling 
scheme.  The first stage involved the random sampling of approximately half (50%) of 
the loads collected by the dredge.  The second stage involved the random sampling of 
dredged material within the selected loads.  Hence, there were two aspects to the 
sampling protocol: (1) the random selection of loads, and (2) the random selection of 
“basket” samples within a load.  In June, 9 or 10 basket samples per load were processed.  
From July to October, 3 basket samples per load were processed.  These basket samples 
were randomly distributed through the period of load collection, which typically took 
about an hour. 
 
Four sets of data sheets were used to record field data.  These included load by load 
records, sample records, within-load records, and a daily log.  The load by load record 
sheet included a randomly determined schedule constructed to indicate which loads to 
sample and which not to sample.  Total load volumes [cubic yards (cy)] and distances (ft) 
were recorded onto these sheets for all loads during the duration of the survey, whether 
sampled or not; this information was obtained from the Essayons’ dredge logbook.  
Sample records were used to record data on individual basket samples taken within a 
load, including numbers, size, and sex of Dungeness crab entrained.  Within-Load 
records summarized the crab, fish, and mollusks enumerated in each basket sample, along 
with the volume of the basket sample.  Finally, the daily log was used to record pertinent 
weather conditions, personnel involved, dredge operations, and deviations from normal 
operating procedures (e.g., repairs, gear modification). 
 
On-deck sampling proceeded according to the following procedures.  When ready to 
sample, the researcher communicated to the vessel bridge via radio to request the use of 
hydraulics to operate the crab basket sampler and gate valve, and for closure of starboard 
valve V17 (Figure 8).  This configuration allowed the researcher to sample approximately 
½ the volume of a single drag arm, or ¼ the total volume of material being loaded by the 
dredge.  The hydraulic gate valve was operated on-deck by the researcher to allow 
dredged material to flow to the basket sampler.  A time interval of approximately 30 
seconds (45 seconds at MCR) usually yielded a manageable volume of dredged materials 
sample.  Therefore, standard valve-timing procedures were as follows (time period in 
parentheses): the valve was opened (from 0 to 11 sec), valve remained fully open until 
15-second mark (from 11 to 15 sec), and valve was closed (from 15 to 28 sec).  In all 
cases, the start time (hh:mm) and time increments (seconds) at which valve closure was 
initiated and fully closed were recorded.  Calculation of sample volumes is explained in a 
later section of this report. 
 
The basket sampler was then tilted on its side using the second hydraulic valve.  The 
researcher communicated to the bridge that the hydraulics were no longer required and 
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received information on the average load rate and ship speed.  From July through 
October, the researcher measured and recorded the temperature (oC) and salinity (o/oo) of 
pumped seawater obtained from a catch pan under the cage using a YSI Model 556 
multiple probe system (MPS).  Finally, the basket sampler was emptied of sample using 
5-gallon buckets, and the sample dumped onto the sorting table. 
 
Researchers sorted whole and parts of living organisms from the sample and identified 
and enumerated individuals from the following taxa:  crab (Cancer magister and other 
species), shrimp (e.g., Crangon spp.), razor clam, and all fish species.  In cases where an 
animal other than crab was crushed or pieces were collected, the animal was counted only 
if the head was present (See details below on quantifying crushed crab).  The relative 
abundance of other species (e.g., olive snail, polychaetes) was noted.  Total length (length 
from the tip of the upper jaw to the end of the caudal fin) of fishes was also recorded.   
 
The carapace widths (CW) of all crabs were measured using calipers, and larger crabs 
were sexed.  If ½ a carapace was present, this was measured and total CW was estimated.  
In cases where a crab was crushed or pieces were collected, we consistently quantified 
only those crabs for which we collected more than ½ carapace, or other matched pieces 
(e.g., telson, legs, chela, thorax) constituting 1/3 of a crab.  When these criteria were not 
met (e.g., only 2 legs collected), the presence of crab pieces was noted qualitatively 
(“YES”) under the UID (unidentified) crab column on the record sheet.  All crabs and 
crab pieces were dumped into the dredge hopper to minimize duplicate counts on 
subsequent passes. 
 
Finally, the sediment type (e.g., sand, mud, gravel, shell) and vegetation was noted, the 
basket sampler was cleaned with a pressure washer, and the process restarted.  All data 
sheets were completed and errors corrected with a single line that was initialed and dated.  
At the end of each load, researchers reviewed the data sheets for completeness, accuracy, 
and legibility. 
 
1.5.4 Modifications to Standard Sampling Procedures 
 
Slight changes were made to sampling procedures on some dates to maximize data 
collection during limited sampling windows or mechanical delays.  When a mechanical 
issue prevented sampling of a load scheduled to be sampled, researchers skipped ahead 
on the random number schedule to the next load to be sampled when operations returned 
to normal. 
 
There were also situations due to extreme ebb tides or equipment damage when only a 
single drag arm was used to dredge the channel.  In these cases, the volume of dredged 
material flowing into the vessel was reduced by ½.  To maintain adequate sample 
volumes flowing to the basket sampler, the port side valves (V16 and V17) that 
distributed loads into the hold were closed when sampling occurred (Figure 8). 
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1.5.5 Calculating Sample Volume 
 
In previous studies, the sample volumes used to estimate crab entrainment were based on 
full flows of a 66 cm discharge pipe over a 30-60 second sampling interval (Larson 
1993).  Coarse estimates of mean flow rates of the discharge pipes were calculated on a 
load-by-load basis by dividing total pumping time (PT) by total load (cy) (see formulae 
on p. 7, Larson 1993).  Therefore, sample volume was based on flow rate multiplied by 
sampling interval (total time valve was open). 
 
Observations made during our June sampling effort suggested that procedures for 
calculating the sample volumes needed to be refined to take into account the depth of 
fluid in the pipe and the timing of opening and closing the hydraulic gate valves.  Flow 
volumes associated with the dredge hopper discharge pipes were calculated using the 
following methods.  
 
Computation of the area based on the depth (or degree to which the gate is opened) is 
based on the following: 
 

The ratio of instantaneous cross-sectional area (Ai) to the half-pipe cross-
sectional area (Amax) is used to proportionally reduce the full-pipe flow 
(Qmax) to estimate the instantaneous flow Qi 
 
Qi=Ai/Amax * Qmax 
 
The time series of Qi are time-integrated to get a cumulative volume V = 
sum of (Qi * dt) over the 28 second period, or 
 
V= sum of Ai/Amax * Qmax*dt. 
 
But Amax, Qmax and dt do not change so that 
 
V = dt*Qmax/Amax * sum of Ai 
 
The effective sampling interval, Teff  = V/Qmax, or 
 
Teff= (dt*Qmax/Amax * sum of Ai) /Qmax 
 
This reduces to Teff = dt*(sum of Ai)/ Amax (hence no functional 
connection to input Q). 

 
This allows for estimation of Teff with some assumptions:  
 

• After the gate is opened further than half-way, there is no longer an influence on 
flow 

• The non-linear processes are neglected.  No friction, no contraction, no 
acceleration 
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• The cross-sectional average velocity is uniform regardless of how far the gate is 
opened; flow rate is only a function of cross-sectional area available for flow.  
The average cross-sectional velocity is the same when the pipe is half-full or 
barely open. 

 
The estimate of effective sampling period (Teff) is based upon the rate the gate valve is 
opened, the time it stays open, and the rate it is closed; it is not sensitive to overall flow 
rate.  Flows are reduced during the first half of both the gate valve opening and closing 
intervals.  Assuming the pipe is ½ full and standard valve-timing procedures (opening 
from 0 to 11 sec, fully open from 11 to 15 sec, closing from 15 to 28 sec), the effective 
sampling period is 21.4 seconds.   
 
Sample volume was calculated by multiplying effective sampling time (t) by mean load 
rate (cy/t) of the discharge pipe feeding the basket sampler.  As in Larson (1993), mean 
load rates of the discharge pipes were calculated on a load-by-load basis by dividing total 
pumping time (PT) by total load volume in cy (Y).  Flow measurements were conducted 
to clarify what proportion of the total flow (load rate) was diverted into the crab sampler. 
 
1.5.6 Flow Measurements 
 
Flow measurements were conducted to verify the assumption that the basket sampler was 
receiving 25% of the total load of dredged materials.  A FLO-DAR (Model 460 / Data 
Logger Serial Number: 46000141 / Meter Serial Number: BA0239) open channel, non-
contact, radar flow meter was used to estimate velocity, level, and flow of the slurry 
contained within the pipe.  Specifications and accuracy of the instruments were as 
follows:  
 

Velocity Measurement 
Method: Radar 
Range: 0.75 to 20 ft/s 
Accuracy: ±0.1 ft/s (±0.5%) 
 
Level Measurement 
Method: Ultrasonic 
Operating Range: 0.25 to 60 in. 
Temperature Compensated 
Accuracy: ±0.25 in. (1%) 
 
Flow Measurement 
Based on Continuity Equation. 
Accuracy: ±5.0% of reading typical where flow is in a channel with 
uniform flow conditions. 

 
The sensor was mounted approximately 5 ft downstream of the basket sampler valve, by 
cutting a hole 6 inches wide by 20 inches long centered on the 26-inch inside diameter 
pipe.  Flanges were welded on top of the pipe, raising the sensor 5 inches off the top of 
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the pipe.  Five inches were used as the offset in the data collection for pipe level 
measurement.  The sensor was mounted and connected to data loggers, which in turn 
were connected to a Dell Inspiron 3800 computer to monitor and record real time 
measurements. 
 
Initial readings were taken to establish best flow conditions by closing valves 17 
starboard and 16 starboard with the basket sampler valve open.  This allowed for total 
starboard dredged materials flow past the sensor.  Flow measurements were taken with 
both port and starboard dredge motors balanced at 250, 275, and 300 rpm.  The optimum 
setting was found at 275 rpm, with 300 rpm providing too much flow and 250 rpm 
causing excessive flow pulsing. 
 
Flow measurements were compared between two different piping configurations (total 
starboard flow vs. normal configuration during crab sampling).  To measure total 
starboard flow, measurement data was logged for approximately 10 to 15 minutes with 
the dredge motor at 275 rpm, the 17 starboard and 16 starboard valves closed, and the 
basket sampler valve open.  To measure flows associated with the typical piping 
configuration observed during crab sampling, the 16 starboard valve was reopened and 
measurements logged for approximately 10 to 15 minutes.  These flow measurements 
were then repeated several times over the course of normal dredging operations.  When in 
normal configurations for crab sampling, the pipe was always a minimum of half-full. 
 
Instrument readings indicate that flow coming into the crab basket sampler as a 
proportion of total flow coming onboard was 0.26 with a 95% Confidence Interval (CI) 
from 0.23 to 0.29.  These results provided no evidence to reject the value of 0.25 used by 
Larson (1993).  Therefore, all calculations of sediment load and crab entrainment use 
factor of 0.25 to correct for the proportion of total flow (load rate) diverted into the 
basket sampler. 
 
1.5.7 Calculation of Adult Equivalent Loss and Loss to Fishery for Summer 2002 

Dredged Volumes 
 
To calculate Adult Equivalent Loss (AEL) and Loss to the Fishery (LF) for the dredged 
volumes accomplished in summer 2002, we used a modified DIM that does not depend 
on the entrainment function from Grays Harbor or previous trawl data from the Columbia 
River.  The modification employs the entrainment rates directly measured on the Corps’ 
Dredge Essayons in the Columbia River.  The approach (Figure 6) includes the following 
steps: 
 

1. Use entrainment rates (R as crabs per cy) directly measured on the dredge (no 
need to reference trawl density). 

2. Multiply these entrainment rates by the dredged volumes to give the number of 
crabs entrained (E as number of crab). 

3. Apply the post-entrainment mortality rates from Wainwright et al. (1992) to give 
immediate losses. 
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4. Apply the natural survival rates from Wainwright et al. (1992) to give Adult 
Equivalent Loss (AEL as number of crab) to midwinter Age 2+. (To obtain the 
AEL at Age 2+ for Age 3+ crab, the number of Age 3+ crab was back-calculated 
to its equivalent at Age 2+ using the reciprocal of the survival rate.) 

5. Apply a survival rate of 45% to midwinter Age 3+ (Armstrong et al. 1991) to give 
AEL at Age 3+. 

6. Apply observed sex ratios and a harvest rate of 70% (Wainwright et al. (1992) to 
give loss to the fishery (LF as number of crab). 

7. Calculate variance and 95% confidence intervals for E, AEL, and LF. 
8. Compare the loss to the fishery (LF) to the landings (WDFW and ODFW) from 

the Columbia River Area to give perspective on the estimated impact. 
 
1.5.8 Statistical Analyses and Calculation of Variance and Confidence Limits 
 
Estimating Numbers of Entrained Crabs 
 
In a random sample of loads, crab entrainment densities were estimated from a random 
sample of dredged material.  Hence, the sampling design consists of a two-stage sampling 
scheme; Stage 1:  Random sample of h  of H  loads and Stage 2:  Random sample of 
dredged materials based b  of B  basket samples.  The estimator of total entrainment for a 
specific age-class (i.e., size class) of crabs can be expressed as follows: 
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where 

ijlx  = number of age class ( 1, , )i i A= K  crabs/ 3Y  measured in the lth basket 
sample ( 1, , )jl b= K  in the jth load ( 1, , )j h= K ; 

 jb  = number of basket samples observed in the jth load ( 1, , )j h= K ; 
  h  = number of loads selected for sampling of crab density; 

h   H  = total number of loads at a dredged location; 
H   jV  = total volume of dredged materials in the jth load ( 1, , )j h= K . 

In turn, ijlx  can be expressed in terms of the number of crabs counted and the volume of 
the lth basket sample of the jth load where 
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 ijlc  = number of age class i  crabs ( 1, , )i A= K  in the lth basket sample 
( 1, , )il b= K  in the jth load ( 1, , )j h= K ; 

 jlw  = volume of the material sampled in the lth basket sample ( 1, , )il b= K  
in the jth load ( 1, , )j h= K . 

 
As such, the estimator of total crab entrainment for age class i  crabs ( 1, , )i A= K  can be 
expressed as 
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Estimators (1) and (2) will be the same if sample values ij iw w=  are equal within a load.  
Because sample volumes varied between basket samples, estimator (2) is the preferred 
estimator of total entrainment. 
 
The variance of ˆ

iE  is found by taking the variance in stages.  The variance of ˆ
iE  

(Equation 2) can then be expressed as follows: 
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and where 

 1  average volume of basket sample in the th load;

 total number of possible basket samples within the th load.
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Variance formula (3) cannot be used to analyze the field data because it is dependent 
upon unknown parameter values.  Instead, an estimated variance must be calculated and 
used in confidence interval estimates. 
 
An approximately unbiased variance estimator for Ê  can be written as follows: 
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which, when jB  is very large, simplifies to 
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and where 
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Estimating the Entrainment Rate 
 
The entrainment rate ( )iR  for the ith age class of crabs can be defined by Equation (5) or 
equivalently as the ratio of the total number of crabs entrained to the total volume of 
dredged material collected where 
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Estimating Adult Equivalent Loss (AEL) 
 
The estimate of adult equivalent loss (AEL) for the Dungeness crab entrainment can be 
expressed as follows: 
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where 
 ˆ

iE   = estimate of total crabs entrained of age class ( 1, , )i i A= K ; 
ˆ

iM  = estimate of direct mortality associated with the dredging operation on crabs 
entrained of age class ( 1, , )i i A= K ; 
ˆ

iS   = estimate of the survival probability from age class ( 1, , )i i A= K  to age of 
interest; 

 A   = number of age classes (i.e., 2+ or 3+). 
A  
Estimates of ˆ

iM  and ˆ
iS  used in the assessment did not have associated variance 

estimators.  Hence, the contribution of ˆ( )iVar M  and ˆ( )iVar S  could not be propagated to 

the overall variance of the AEL estimates.  Instead, ˆ
iM  and ˆ

iS  were treated as known 

constants when calculating the variance of AEL .  In which case, 
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Equation (9) will underestimate the true variance of the AEL estimates when ˆ

iM  and ˆ
iS  

are measured with error. 
 
Estimating Loss to Fishery (LF) 
 
The loss to the fishery (LF) of harvestable crabs was estimated by the quantity 
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where 
 
 ˆ

iG  = estimated fraction of the ith age class composed of males, 

 Ĥ = estimated probability of harvesting a male crab in the Dungeness fishery. 
Ĥ  
Again, assuming the values of ˆ

iG  and Ĥ  are known constants, the variance of LF  can 
be estimated by the formula 
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Equation (11) will underestimate the true variance of LF  when H  and iG  are measured 
with error. 
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1.6 Methods for Projections of Impacts using Modified DIM 
 
Projections of crab AEL and LF associated with future construction dredging were made 
based on work quantity calculations provided by the USACE Portland District (Table 8).  
The total dredging prism volumes for each location include two increments:  1) dredging 
to bring the channel to the 40-foot depth currently authorized and 2) new work dredging 
to channel from the 40-depth to the new 43-foot depth.  In all cases, projections are 
compiled by age class (age 2+ and 3+) and crab sex.  These projections were calculated 
for each of the following upriver bar areas: Desdemona (Lower and Upper combined), 
Flavel Bar, Upper Sands, and Tongue Point.   
 
For each bar area, we employed the DIM approach outlined above with two 
modifications.  First, entrainment rates (R, as crabs per cy) and sex ratios corresponded to 
those measured at a particular bar area in 2002.  Flavel Bar and Tongue Point were not 
sampled in 2002.  For these two areas, we employed the entrainment rates for sampled 
locations both upriver and downriver from the areas of interest.  Second, entrainment 
rates ® were multiplied by the projected dredged volumes (Table 8) to yield the number 
of crabs entrained (E, as number of crab).  The maintenance and deepening projections 
were run for each of the following cases: 
 

Projected Volumes – Upriver Bar Area Data Source – Entrainment Rate and Sex 
Ratio 

Desdemona Desdemona, June 2002 
Desdemona Desdemona, Sept 2002 
Flavel Bar Desdemona, June 2002 
Flavel Bar Desdemona, Sept 2002 
Flavel Bar Upper Sands, Sept 2002 
Upper Sands Upper Sands, Sept 2002 
Tongue Point Upper Sands, Sept 2002 
Tongue Point Miller Sands, Oct 2002 
Miller Sands Miller Sands, Oct 2002 
 
Projections of crab AEL and LF associated with future maintenance dredging were made 
based on work quantity calculations provided by the USACE Portland District (Table 9).  
DIM runs were made for Year 1 and Year 20 following construction.  The maintenance 
dredging volumes are expected to decline over the 20 years following construction.  The 
worst-case assumptions were used to project entrainment during maintenance dredging.  
 
1.7 Approach for Analysis of Salinity and Crab Distribution 
 
To assess the influence of salinity on crab distribution, we applied the salinity-crab 
density model developed from the Stevens and Armstrong (1984) data (described in 
Introduction section above) to several scenarios for salinity intrusion into the Columbia 
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River Estuary.  The salinity-crab density model was developed for Ages 1+ and older and 
does not address Age 0+.  The scenarios examined include the following: 
 

• Six conditions from Jay and Smith (1990) (Table 3) that cover salinity intrusion 
under low and high river flow and spring and neap tides 

• The median under low river flow conditions from Jay and Smith (1990) (Table 3) 
• Bottom salinity forecasts from CORIE/ELCIRC for May and September of 2002 

 
The above scenarios were used to develop a series of distributions of bottom salinity by 
river mile along the South Channel.  The salinity-crab density model was used to forecast 
the relative crab density by river mile for each distribution of bottom salinity by river 
mile.  Predicted crab density is then plotted by river mile. 
 
In addition to the assessment of the scenarios for salinity intrusion, we also regressed the 
entrainment rates determined for each dredged area during the summer of 2002 against 
two measures of bottom salinity for the dredged area.  For the entrainment rates in June 
taken at Desdemona Shoals, we used the bottom salinities taken from the bottom CTD 
deployed at CORIE Station RED2, the station closest to Desdemona Shoals.  For all the 
other areas and times, we used the bottom salinities taken from the dredged materials 
during the crab entrainment sampling.  The two measures of salinity used were the 
percentage of salinity observations at and above 32 o/oo and the percentage of salinity 
observations at and below 16 o/oo. 
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RESULTS 
 
1.8 Direct Measurements of Crab Entrainment 
 
While the Corps’ Dredge Essayons was conducting maintenance dredging in the 
Columbia River, the scientific team made direct measurements of crab entrainment at 
Desdemona Shoals in June and September 2002, at Upper Sands in September, and at 
Miller Sands in October (Table 5).  The team sampled 66 of the total of 123 loads 
dredged at these locations.  The total number of basket samples taken at these locations 
was 348.  The data from these samples appears in Appendix A.   
 
1.8.1 Entrainment Rates ® 
 
Dungeness crabs were found in the entrainment samples at Desdemona Shoals and Upper 
Sands; however, no crab or crab parts were found in the 140 basket samples taken at 
Miller Sands in October 2002.  The total entrainment rates for all age classes varied from 
zero at Miller Sands to 0.224 crab/cy at Desdemona Shoals in June 2002 (Table 10).  At 
Desdemona Shoals, June entrainment samples were largely composed of Age 1+ crabs, 
but by September entrainment samples were dominated by Age 2+ crabs (Table 10).  At 
Upper Sands, only Age 0+ and Age 1+ crabs were found in the entrainment samples.  
Other species entrained in moderate numbers included Crangon shrimp, Pacific sand 
lance (Ammodytes hexapterus), and eulachon (Thaleichthys pacificus) (Appendix A5).   
 
1.8.2 DIM Results for Dredged Volumes Accomplished in Summer 2002 
 
The results of applying the DIM for dredged volumes accomplished during summer 2002 
are summarized in Table 11 and Table 12, and detailed in Appendix A.  The lowest 
dredge impacts were observed at Miller Sands, and the highest at Desdemona Shoals in 
June.  Crab AEL at Age 2+ ranged from zero at Miller Sands, to 6,314 crabs (95% 
Confidence Interval (CI) of 5,403 to 7,225 crabs) at Desdemona Shoals in June 2002.  
Loss to the fishery ranged from zero at Miller Sands, to 1,194 crabs (95% CI of 1,004 to 
1,384 crabs) at Desdemona in June 2002.  The AEL at Age 2+ and the loss to the fishery 
at Upper Sands were less than 1% of the AEL and LF at Desdemona Shoals in June 2002. 
 
1.9 Projections of Crab Entrainment for Channel Improvement 

Project 
 
The Channel Improvement Project involves planned construction dredging at four 
locations between RM3 and RM20:  Desdemona Shoals, Flavel Bar, Upper Sands, and 
Tongue Point (Tables 8 and 9).  Crab entrainment, AEL at 2+, AEL at 3+, and loss to 
fishery (LF) were projected for two construction increments (dredging to 40’ and from 40 
to 43’) and four annual maintenance scenarios (40’ Channel Maintenance under the No 
Action Alternative in Year 1 and Year 20; 43’Channel Alternative Maintenance under the 
Proposed Plan in Year 1 and Year 20) for these locations using the entrainment rates 
directly measured in the summer of 2002.  In total, nine sets of projections were run 
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(Appendix B).  Two sets of projections were conducted for Desdemona Shoals based on 
June and September 2002 entrainment data, respectively.  Sets of projections were also 
run for Upper Sands and Miller Sands.  Three sets of projections for Flavel Bar and two 
for Tongue Point were made using the entrainment rates measured from the nearest areas 
up and down river of the area of interest. 
 
The results of construction projections are summarized in Table 13 (dredging to 40’) and 
Table 14 (dredging from 40’ to 43’), and detailed in Appendix B.  In general, the lowest 
projected AEL at age 2+ was observed at Tongue Point, whereas the highest projected 
AEL at 2+ were observed at Flavel Bar.  Construction projections for AEL at Age 2+ 
range from zero at Tongue Point using the Miller Sands entrainment rates, to 117,834 
crabs (95% CI of 71,066 to 164,602 crabs) at Flavel Bar using the September Desdemona 
Shoals entrainment rates.  Similarly, loss to the fishery from construction ranged from 
zero at Tongue Point using the Miller Sands entrainment rates, to 18,559 crabs (95% CI 
of 11,193 to 25,925 crabs) at Flavel Bar using the September Desdemona entrainment 
rates.   
 
The worst-case (highest AEL and LF) and best-case (lowest AEL and LF) projections 
during construction dredging are summarized by location in Table 15.  Estimated total 
AEL at 2+ ranges from 20,772 to 114,640 crabs during construction dredging to 40’ 
(Table 15).  Most of this loss would occur in Desdemona Shoals under either the best or 
worst case assumption.  Estimated total AEL at 2+ ranges from 18,039 to 166,888 crabs 
during construction dredging from 40’ to 43’.  Flavel Bar contributes the greatest portion 
of this loss (117,834 crabs) under the worst-case assumption, whereas Desdemona Shoals 
contributes the greatest portion (16,023 crab) using the best-case assumption.  Projected 
overall AEL at 2+ from both increments of construction dredging ranges from 38,811 to 
281,528 crabs.  Overall projected losses to the fishery from construction dredging range 
from 7,252 to 44,342 crabs.   
 
Projections of crab AEL at 2+ and LF under annual maintenance dredging for the No 
Action Alternative (40’ Channel) and the Proposed Plan (43’ Channel) are summarized 
by location and year in Table 16.  These values reflect the following worst-case (highest 
loss) projections:  Flavel Bar (Entrainment rate [R] from Desdemona September), 
Desdemona (R from Desdemona September), Tongue Point (R from Upper Sands), and 
Upper Sands (R from Upper Sands).  Projected losses from maintenance dredging 
generally mirror estimated dredging volumes, which are predicted to be higher in Year 1 
than in Year 20.   
 
For maintenance dredging under the No Action Alternative (40’ Channel), estimated total 
AEL at 2+ ranges from 44,643 crabs in Year 1 to 25,503 crabs in Year 20 (Table 16).  
Most of this loss is predicted to occur at Flavel Bar in both Year 1 (40,295 crab) and Year 
20 (21,155 crab).  For maintenance dredging under the Proposed Plan (43’ Channel), the 
estimated total AEL at 2+ ranges from 56,840 crabs in Year 1 to 25,612 crabs in Year 20.  
Again, Flavel Bar contributes the greatest portion of this loss in both Year 1 (50,369 
crabs) and Year 20 (21,155 crabs).  For maintenance dredging under the Proposed Plan 
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(43’ Channel), projected losses to the fishery are 8,953 and 4,035 in Year 1 and 20, 
respectively.  
 
1.10 Analysis of Salinity and Crab Distribution 
 
Using the Jay and Smith (1990) conditions, modeling indicates that the highest crab 
densities are seaward of RM10.  Of the six conditions modeled (Table 3), the highest crab 
densities are seaward of RM5 with moderate crab densities at RM10 under maximum 
intrusion for two conditions:  1) low river flow and spring tides, and 2) high river flow 
and spring tides (Figure 9).  The condition showing the furthest upriver extent of crab 
densities is for maximum intrusion under low river flow and neap tides.  Under this 
condition for furthest upstream extent of crab densities, predicted crab density at RM18 is 
about 8% of that at RM0.  For the field salinity measurements of Jay and Smith (1990), 
the low river flows ranged from 120 to 150 Kcfs, and the high river flows, from 535 to 
570 Kcfs.  Under the median of the low flow conditions of the Jay and Smith (1990) 
conditions, crab densities predicted at and above RM10 are less than 1% of those 
predicted at RM0 (Figure 10). 
 
From October 2001 to October 2002, the river flow ranged from slightly less than 100 
Kcfs to a brief peak of about 430 Kcfs (Figure 3).  Plots of the bottom salinities forecast 
by the CORIE/ELCIRC model for May 21, 2002 and September 1, 2002 (Figure 11) 
show that salinity intrusion was greater under a river flow of 133 Kcfs in September than 
under a river flow of 292 Kcfs in May.  For the May flow, predicted crab density at 
RM13 was less than 1% of that predicted at RM1 (Figure 11).  For the September flow, 
predicted crab density at RM13 was about 9% of that at RM1. 
 
Site-specific data from the Columbia River in summer 2002 support the concept that 
salinity influences crab distribution.  In summer 2002, entrainment rates fell as the 
bottom waters became fresher (Table 15).  At Miller Sands, where bottom salinities were 
less than 16 o/oo for 100% of the salinity measurements, no crab or crab parts were 
entrained in any of the 140 basket samples.  In the MCR, where bottom salinities were 
above 28 o/oo for 98% of salinity measurements, crabs were consistently entrained over 
the course of the summer sampling.  For all age classes, 1+ and older, regression analysis 
showed that the natural logarithms of the entrainment rate for each dredged area were 
significantly related to the percentage of salinity observations less than 16 o/oo but not to 
the percentage of salinity above 32 o/oo (Table 16).  For age 1+ crabs alone, the natural 
logarithms of the entrainment rates were not significantly related to either measure of 
salinity.  At Desdemona Shoals, age 1+ crabs had a higher entrainment rate (R = 0.193 
crab/cy) in June 2002 when bottom waters were fresher (16% of salinity observations less 
than 16 o/oo) than the rate (R = 0.022 crab/cy) in September when the bottom waters 
were saltier (0 % of the salinity observations less than 16 o/oo).  For age 2+ and older, 
regression analysis revealed that the natural logarithms of the entrainment rates were 
significantly related to both the percentage of salinity observations above 32 o/oo and the 
percentage below 16 o/oo (Table 16).  The parameter explained explaining the highest 
percentage of the variation in regressions was the percentage of salinity observations less 
than 16 o/oo. 
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DISCUSSION 
 
The entrainment rates reported here constitute a major step in quantifying crab 
entrainment in the Columbia River Estuary above RM3.  The previous measurements of 
entrainment rates in the Columbia River were much more limited.  For example, 
entrainment rates measured by Larson (1993) were restricted to the Mouth of the 
Columbia River, whereas the pilot sampling by PIE in spring 2002 at Desdemona Shoals 
was restricted to one day.   
 
Entrainment rates (in areas where crab occurred) measured in this report were from the 
middle of the range to the low end of those reported in previous studies.  Entrainment 
rates for all age classes reported here for the summer of 2002 ranged from 0.020 to 0.224 
crabs per cy for locations above RM4 and below RM20 (Table 9).  In comparison, Larson 
(1993) reported annual average entrainment rates in the MCR (below RM3) ranging from 
0.32 to 10.78 crabs per cy for 0+ crab and from 0.03 to 0.18 crabs per cy for 1+ and older 
crab.  Other studies in the Grays Harbor estuary reported entrainment rates that ranged 
from 0.03 to 0.5 crabs per cy (Wainwright et al. 1992).  The rates of Wainwright et al. 
(1992) were derived from 14 surveys of 2 to 3 days each conducted over several years.   
 
It should be noted that the entrainment rates reported and used here are based on 
sampling conducted during the summer months of a single year.  Crab abundance in the 
Columbia River and other estuaries is know to vary by season, and from year to year 
within a season.  For example, we attribute the relatively few 0+ crab found in the 
summer 2002 samples to not having sampled in May and early June when large numbers 
of 0+ crab enter the lower estuary (McCabe et al. 1986, 1989; Larson 1993).  McCabe et 
al. (1989) found that the density of 0+ crab at Flavel Bar had declined substantially (0 to 
10 crabs/ha) by July in each of the four years they conducted their studies. 
 
Entrainment rates also may change at a particular location over time, based on crab 
movement patterns that are likely influenced by season, salinity, population structure, and 
behavioral interactions.  For example, the entrainment rate for all age classes at 
Desdemona Shoals declined from 0.224 crabs per cy in June, to 0.120 crabs per cy in 
September (Table 9).  Age 1+ crab contributed the most to the higher June entrainment 
rate, while the entrainment rate for 1+ crab in September was about 11% of that in June.  
Similarly, McCabe et al. (1989) found 1+ crab (their Size Class II) at Flavel Bar to have a 
4-year average density of 517 crabs/ha in June and 35 crabs/ha in September (about 6% 
of the June average).  This change in age 1+ crab entrainment rates at Desdemona Shoals 
could be related to seasonal migration patterns.  Armstrong et al. (1987) found that some 
component of the age 1+ crab population entered the Grays Harbor Estuary from the 
ocean in the spring, and migrated out of the estuary to the ocean in the fall.  Differences 
in the salinity regime in the Columbia River Estuary from June to September may also 
have influenced crab distribution.  From late May through early July 2002, river flows 
ranged between 300 and 400 Kcfs; in September, river flows ranged from 90 to 150 Kcfs.  
Avoidance of low salinity water at high river flows may have caused the 1+ crab to move 
from the shallower areas to the deeper and saltier waters of the channels.   
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The following projections, listed with entrainment source data in parentheses, represented 
worst-case losses (AEL at 2+) for the combination of both construction dredging 
increments:  Flavel Bar (Desdemona September), Desdemona (Desdemona September), 
Upper Sands (Upper Sands), and Tongue Point (Upper Sands).  Best-case losses were as 
follows:  Desdemona (Desdemona June), Flavel Bar (Upper Sands), Upper Sands (Upper 
Sands), Tongue Point (Miller Sands).  It should be noted that although Desdemona June 
total entrainment values are higher, Desdemona September data have a greater source of 
impact on projected adult losses because samples were dominated by older crabs.  For 
locations not sampled in 2002 (Flavel Bar and Tongue Point) entrainment rates for 
sampled locations downriver yielded the highest projected losses (worst case); 
conversely, entrainment rates from adjacent upriver locations yielded lowest projected 
losses (best case). 
 
Projections for crab entrainment during the Channel Improvement Project have some 
assumptions that need to be noted.  First, the projections were based on currently planned 
dredge volumes.  These projections will need to be changed if the dredged volumes at the 
planned locations are modified; actual impacts will depend on the volumes finally 
dredged during the project.  Second, crab entrainment data were not collected at Flavel 
Bar and Tongue Point, and we attempted to bound the projected range of likely impacts 
by using data collected in adjacent areas.  As a result, projections for Flavel Bar are 
probably overestimated by using data from Desdemona Shoals and underestimated by 
using data from Upper Sands.  We recommend a high priority be given to obtaining 
entrainment data from upriver areas (Flavel Bar and Tongue Point) not sampled during 
2002.  Third, location specific entrainment data encompassed a range of effort that was 
generally dictated by the dredge schedule.  In general, the coefficient of variation (CV) 
falls as sampling effort (e.g., number of sampling days) increases.  More sampling days at 
each upriver location would narrow the confidence limits associated with entrainment 
projections.  Finally, the estimates made in this paper are constrained by many of the 
same assumptions noted by Armstrong et al. (1987) and Wainwright et al. (1992), for 
estimates of crab size-at-age, mortality, survival, and exploitation rates. 
 
The crab loss projections in this paper fall within the range reported by previous authors 
for Grays Harbor (Armstrong et al. 1987, Wainwright et al. 1992).  Our estimates reflect 
a loss of approximately 38,811 to 281,528 age 2+ crabs for the combined construction 
increments, and of 25,612 to 56,840 age 2+ crabs for annual maintenance under the 
Proposed Plan (43’ Channel).  These estimates correspond to fishery losses of 
approximately 7,252 to 44,342 age 3+ male crabs for the combined construction 
increments, and of 4,035 to 8,953 age 3+ male crabs for annual maintenance under the 
Proposed Plan.  Worst-case projected fishery losses represent about 1% of the annual 
crab landings for the Washington and Oregon region around the Columbia River (5.3 
million crabs from 1991 to 2001).  In the hypothetical Grays Harbor confined disposal 
scenario presented by Wainwright et al. (1992), estimated losses of age 2+ crabs ranged 
from 166,000 to 587,000 crabs.  Wainwright et al.’s (1992) estimates correspond to 
fishery losses from 37,000 to 134,000 age 3+ male crabs, which represented 1% to 4% of 
the average annual catch by the Washington coast fishery. 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-4, Evaluation Report Dungeness Crab (Revised)                                                   Page 56 
 

The scientific literature, scenario analyses, and the summer 2002 site-specific data on 
entrainment and salinity all indicate that bottom salinity influences crab distribution, 
especially at lower salinities.  It is now clear from field measurements of entrainment 
rates and salinity during a period of low river flow (90-150 Kcfs) and high salinity 
intrusion that entrainment rates are zero where bottom salinity is less than 16 o/oo most 
of the time.  This result is supported by physiological studies that indicate that Dungeness 
crab are stressed and become inactive at 16 o/oo.  Also, McCabe et al. (1986) found no 
crab at stations with average bottom salinities of 3.5 and 8 o/oo (above RM18) and found 
crab only “infrequently” at stations with average bottom salinities of 15.9 (about RM14) 
and 20.2 (about RM12).  The model for the influence of salinity on crab distribution and 
entrainment needs further development.  The relationship of the 1+ crab to salinity 
appears to be more complex than that for the 2+ and older crabs, for which the 
regressions between the logarithm of crab entrainment rate and the percentage of salinity 
observations below 16 o/oo were significant and explained a high degree (91%) of the 
variation. 
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2.0  FIGURES 
 
Figure 1.  Crab Density (crab/ha) as a Function of Bottom Salinity.  Plotted from 
Data of Stevens and Armstrong (1984).  Note logarithmic scale. 
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Figure 2.  The Relationship Between Crab Density and Bottom Salinity from 
Regression Equation.  Based on Data of Stevens and Armstrong (1984). 
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Figure 3.  River Flow in the Columbia River Estimated by Combining Flow Measurements at Bonneville Dam and the 
Willamette River. 
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Figure 4.  Bottom Salinity from CORIE Mean Salinity Profile Predicted by 
ELCIRC Model for May 21 and September 1, 2002. 
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Figure 5.  The Entrainment Function from the Grays Harbor Dredge Impact Model 
with Data from Columbia River Plotted on Same Scale 
 

 
Figure 6.  The Structure of a Modified Model for Estimating Entrainment Impacts 
on Dungeness Crab. 
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Figure 7.  Map of the Study Area with Sampling Areas, Summer 2002. 
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Figure 8.  Diagram of the Piping and Valving on the Corps’ Dredge Essayons, 
Summer 2002. 
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Figure 9.  Predicted Crab Density for Six Salinity Intrusion Conditions.  From Jay 
and Smith (1990). 
 

Crab Density Forecast from Salinity-Crab Density 
Model and Salinity Distributions from Jay and 

Smith (1990)

0

2000

4000

6000

8000

10000

12000

0 5 10 15 20 25

River Mile

Pr
ed

ic
te

d 
C

ra
b 

D
en

si
ty

 (C
ra

b/
ha

)

Low-Neap-Min Low-Neap-Max Low-Spring-Min
Low-Spring-Max High-Spring-Min High-Spring-Max

 
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-4, Evaluation Report Dungeness Crab (Revised)                                                   Page 70 
 

Figure 10.  Predicted Crab Density for the Median Low Flow Salinity Intrusion.  
From Jay and Smith (1990). 
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Figure 11.  Predicted Crab Density Forecasted with the Salinity Crab Density Model 
and the ELCIRC Forecasts for Bottom Salinity. 
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3.0  TABLES 
 
Table 1.  1+ Crab Densities by Habitat Type.  From Rooper et al. (2002).  Densities 
interpreted from graphs in Rooper et al. (2002) and other data taken from tables in 
Rooper et al. (2002). 
 

Mean 1+ Density (crab/ha) 

Bay n 

Lower 
Main 
Channel 

Lower 
Side 
Channel 

Upper 
Estuary 

Grays Harbor 9 483 1722 228 
Willapa Bay 9 270 772 216 
Yaquina Bay 3 630 830 296 
Coos Bay 3 571 1300 695 
Mean   489 1156 359 
          
Mean Salinity (o/oo)   28.5 26.1 25.1 
Tide Flat (%)   20.7 53 40.1 

 
 
Table 2.  Isohaline Positions in the Columbia River as a Function of River Flow and 
Tidal Regime.  Data taken from Graphs in Jay and Smith (1990). 
 
 

Conditions Isohaline Position (River Mile) 

Flow Tide Max/Min 30 o/oo 25 o/oo 20 o/oo 15 o/oo 10 o/oo 

Low Flow Neap Minimum 0 3.8 5.0 5.4 6.5

Low Flow Neap Maximum 7.3 18.3 23.8 24.6 25.0

Low Flow Spring Minimum 0 0 0 5.4 7.1

Low Flow Spring Maximum 11.1 14.3 17.1 18.9 20.4

High Flow Spring Minimum 0 0 0 0 0

High Flow Spring Maximum 9.6 11.8 12.9 14.6 15.0
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Table 3.  Salinity Intrusion as a Function of River Mile in the Columbia River.  Data 
taken from Graphs in Jay and Smith (1990). 
 
 

Conditions Within Isohaline at Position 
Flow Tide Max/Min RM5 RM10 RM15 RM18  RM20 

Low Flow Neap Minimum 20.0 5.0 5.0 5.0 5.0
Low Flow Neap Maximum 32.0 25.0 25.0 25.0 20.0
Low Flow Spring Minimum 15.0 5.0 0.5 0.0 0.0
Low Flow Spring Maximum 32.0 30.0 25.0 20.0 15.0
High Flow Spring Minimum 0.0 0.0 0.0 0.0 0.0
High Flow Spring Maximum 33.0 30.0 10.0 0.0 0.0

 Median of Low Flow        26.0          15.0          15.0          12.5          10.0 
 
Table 4.  Crab Density Determined by Scientific Trawling and Calculated from 
Dredge Entrainment.  The data from Wainwright et al. (1990) are from Grays 
Harbor, where the trawl and entrainment observations were paired.  The data from 
Larson (1993) are from the Columbia River and the observations were not paired. 
 
 

Total Crab 0+ 1+ 
Wainwright et al.  1990 Larson (1993) Larson (1993) 

Crab Density (crab/ha) Crab Density (crab/ha) Crab Density (crab/ha)
Station by Trawl by Dredge Station by Trawl by Dredge Station by Trawl by Dredge

1 625 208 May-85 333 15,831 May-85 13 118
1.5 1367 352 May-86 0 3004 May-86 31 210

2 1530 148 May-87 1636 25764 May-87 37 288
3 956 322 May-88 1758 No Data May-88 32 No Data

3.5 502 49 Jun-85 56848 35943 Jun-85 7 70
Mean 1004 216 Jun-86 424 3894 Jun-86 71 183

   Jun-87 576 8527 Jun-87 14 295
   Jun-88 303 1822 Jun-88 9 96
   Mean 7735 13541 Mean 27 180
RATIO Dredge to Trawl 0.215 RATIO Dredge to Trawl 1.751 RATIO Dredge to Trawl 6.729
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Table 5.  Sampling Effort Associated with Various Locations of Crab Entrainment 
Sampling on the Dredge Essayons During Summer 2002. 
 
 

Location River Mile Dates (2002) 

Total 
Dredged 
Volume 

(cy) 

Total 
Loads 

Dredged 

Total 
Loads 

Sampled 

Total 
Basket 

Samples
Desdemona Shoals +4 to +7 11 to 15 JUN 186,737 33 17 169 
Desdemona Shoals +4 to +7 17 SEP 30,012 6 4 12 
Upper Sands +16 23 SEP 54,036 9 9 27 
Miller Sands +21 to +24 1 to 8 OCT 443,563 75 36 140 
Mouth of Columbia 
River   -3 to +3 

8 JUL to 15 
OCT 2,763,119 489 214 643 

 
 
Table 6.  Coefficients of Variation of Different Rates of Basket Samples per Dredge 
Load.  Based on Data of Larson (1993). 
 
 

CV Basket 
Samples 

Per 
Load 

All 
Loads 

1/2 
Loads 

2 0.139 0.221 
3 0.113 0.187 
4 0.098 0.167 
5 0.088 0.154 
6 0.08 0.144 
7 0.074 0.137 
8 0.07 0.131 
9 0.066 0.127 
10 0.062 0.123 
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Table 7.  Coefficients of Variation of Different Rates of Basket Samples per Dredge 
Load.  Based on Data from June 2002.  Note:  The column for 0+ crab uses all 17 
loads of which only 5 detected 0+ age class; precision calculations based on only the 
loads with observed crabs yields a CV of 0.114 for 2 basket samples per load. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age Class Basket 
Samples 
per Load 0+ 1+ 2+ 3+ 

1 0.185 0.064 0.151 0.268 
2 0.149 0.049 0.103 0.24 
3 0.135 0.043 0.086 0.23 
4 0.127 0.04 0.076 0.224 
5 0.122 0.038 0.07 0.221 
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Table 8.  Projected Dredge Volumes for Future Construction Dredging (to 40’ and 
from 40’ to 43’) Associated With the Columbia River Channel Improvement 
Project. 
 
 

Dredging to 40’ Dredging from 40’ to 43’ 
River Mile Location Volume (cy) River Mile Location Volume (cy) 

4 Lower Desdem. 94,688 4 Lower Desdem. 222,412 
5   196,724 5  353,916 
6 Upper Desdem 66,193 6 Upper Desdem 0 
7   1,039 7  0 
8   52,398 8  8,742 
9   62,851 9   8,742 

10 Flavel Bar 329,296 10 Flavel Bar 49,732 
11   535,074 11  298,900 
12   239,608 12  121,292 
13   65,743 13  72,425 
14 Upper Sands 171,432 14 Upper Sands 54,585 
15   271,842 15  51,945 
16   306,717 16  47,557 
17   108,631 17  0 
18 Tongue Point 174,113 18 Tongue Point 14,775 
19   162,864 19  6,976 
20   127,219 20  13,283 

Total  2,966,432 Total 1,325,282 
      

 Summary of Planned Construction Volumes  
 Location To 40’ From 40’ to 43’ Combined 
 MCR ND ND ND = No Data 
 Desdemona (Upper and Lower) 473,893 593,812 1,067,705 
 Flavel Bar 1,169,721 542,349 1,712,070 
 Upper Sands 858,622 154,087 1,012,709 
 Tongue Pt 464,196 35,034 499,230 
 Miller Sands ND ND ND 
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Table 9.  Projected Volumes During Year 1 and Year 20 Maintenance Dredging 
Associated with 40-foot Channel Maintenance (No Action Alternative) and the 43-
foot Alternative (Proposed Plan). 
 
 
 
 
 
 
 
 
 
 
 
 
Table 10.  Entrainment Rates from Direct Measurements in Summer 2002. 
 
 Age Class 
Area 0+ 1+ 2+ 3+ All 
Desdemona June 0.005 0.193 0.024 0.001 0.224 
Desdemona Sept 0.000 0.022 0.065 0.033 0.120 
Upper Sands 0.010 0.010 0.000 0.000 0.021 
Miller Sands 0.000 0.000 0.000 0.000 0.000 
 
 
Table 11.  Summary of Entrainment Rates (R), Entrainment (E), Adult Equivalent 
Loss (AEL), and Loss to Fishery (LF) with 95% Confidence Intervals (CI) for the 
Dredged Volumes Accomplished During the Summer of 2002. 
 
Location R E 95%CI AEL 2+ 95%CI AEL 3+ 95%CI LF 95%CI 
Desdemona Jun 0.2236 41758.8 +4099.5 6314.1 +911.9 2841.3 +410.4 1193.9 +189.9
Desdemona Sep 0.1195 3586.2 +2068.7 3023.3 +1200.1 1360.5 +540.1 476.2 +189.0
Upper Sands 0.0205 1109.5 +1537.7 53.71 +103.5 24.2 +46.6 8.5 +16.3
Miller Sands 0.0000 0.00 n/a 0.00 n/a 0.00 n/a 0.00 n/a 
 

40-foot Channel 
Maintenance 

(No Action Alternative)

43-foot Alternative 
Maintenance 

(Proposed Plan) 
Location Year 1 Year 20 Year 1 Year 20 

Desdemona 40,000 40,000 60,000 40,000 
Flavel  Bar 400,000 210,000 500,000 210,000 
Upper Sands   50,000 50,000 100,000 100,000 
Tonque Point 270,000 270,000 330,000 330,000 
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Table 12.  Contribution by Age Class to Adult Equivalent Loss (AEL) by Male (M) 
and Female (F) Crab from Summer 2002 Sampling. 
 

   Dredged 
Volume 

Contribution to AEL by age class 

Location Age 
Class 

Sex cubic yds 0+ 1+ 2+ 3+ Total 

    
Desd June 2+ M 186737 1 1732 1899 158 3790

  F 1 1732 633 158 2524
Desd June 3+ M 186737 0 780 855 71 1706

  F 0 780 285 71 1136
Desd Sep 2+ M 30012 0 31 546 934 1512

  F 0 31 546 934 1512
Desd Sep 3+ M 30012 0 14 246 421 680

  F 0 14 246 421 680
Upper Sands 2+ M 54036 0 26 0 0 27

  F 0 26 0 0 27
Upper Sands 3+ M 54036 0 12 0 0 12

  F 0 12 0 0 12
Miller Sands 2+ M 443563 0 0 0 0 0

  F 0 0 0 0 0
Miller Sands 3+ M 443563 0 0 0 0 0

  F 0 0 0 0 0
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Table 13.  Crab AEL and LF Projected for Construction Dredging to 40’. 
 

   AEL 95% CI Loss to 
Fishery 

95% CI 

Location Age Class Sex Total  Total  

Desd June 2+ M 12,052 +1,741 3,796 +603
  F 8,026 +592  

Desd June 3+ M 5,423 +783 3,796 +603
  F 3,612 +522  

Desd Sep 2+ M 29,909 +11,871 9,422 +3,739
  F 29,909 +11,871  

Desd Sep 3+ M 13,459 +5,342 9,422 +3,739
  F 13,459 +5,342  

Flavel Bar* 2+ M 11,008 +1,590 3,467 +3,467
  F 7,331 +1,059  

Flavel Bar* 3+ M 4,953 +716 3,467 +3,467
  F 3,299 +477  

Flavel Bar** 2+ M 27,317 +10,842 8,605 +3,415
  F 27,317 +10,842  

Flavel Bar** 3+ M 12,293 +4,879 8,605 +3,415
  F 12,293 +4,879  

Flavel Bar*** 2+ M 270 +519 85 +164
  F 270 +519  

Flavel Bar*** 3+ M 121 +234 85 +164
  F 121 +234  

Upper Sands 2+ M 77 +148 24 +46
  F 77 +148  

Upper Sands 3+ M 34 +66 24 +46
  F 34 +66  

Tongue Pt! 2+ M 17 +34 6 +11
  F 17 +34  

Tongue Pt! 3+ M 8 +15 6 +11
  F 8 +15  

Tongue Pt!! 2+ M 0 n/a 0 n/a 
  F 0 n/a   

Tongue Pt!! 3+ M 0 n/a 0 n/a 
  F 0 n/a  

Miller Sands 2+ M 0 n/a 0 n/a 
  F 0 n/a   

Miller Sands 3+ M 0 n/a 0 n/a 
  F 0 n/a  

* based on Desdemona JUN entrainment rates 
** based on Desdemona SEP entrainment rates 
*** based on Upper Sands entrainment rates 
! based on Upper Sands entrainment rates 
!! based on Miller Sands  entrainment rates 
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Table 14.  Crab AEL and LF Projected for Construction Dredging from 40’ to 43’. 
 

   AEL 95% CI Loss to 
Fishery 

95% CI 

Location Age Class Sex Total  Total  

Desd June 2+ M 9,618 +1,389 3,030 +482
  F 6,405 +925  

Desd June 3+ M 4,328 +625 3,030 +482
  F 2,882 +416  

Desd Sep 2+ M 23,869 +9,474 7,519 +2,984
  F 23,869 +9,474  

Desd Sep 3+ M 10,741 +4,263 7,519 +2,984
  F 10,741 +4,263  

Flavel Bar* 2+ M 23,741 +3,429 7,478 +1,189
  F 15,811 +2,284  

Flavel Bar* 3+ M 10,683 +1,543 7,478 +1,189
  F 7,115 +1,028  

Flavel Bar** 2+ M 58,917 +23,384 18,559 +7,366
  F 58,917 +23,384  

Flavel Bar** 3+ M 26,513 +10,523 18,559 +7,366
  F 26,513 +10,523  

Flavel Bar*** 2+ M 581 +1,120 183 +353
  F 581 +1,120  

Flavel Bar*** 3+ M 262 +504 183 +353
  F 262 +504  

Upper Sands 2+ M 427 +822 134 +259
  F 427 +822  

Upper Sands 3+ M 192 +370 134 +259
  F 192 +370  

Tongue Pt! 2+ M 231 +444 73 +140
  F 231 +444  

Tongue Pt! 3+ M 104 +200 73 +140
  F 104 +200  

Tongue Pt!! 2+ M 0 n/a 0 n/a 
  F 0 n/a   

Tongue Pt!! 3+ M 0 n/a 0 n/a 
  F 0 n/a   

Miller Sands 2+ M 0 n/a 0 n/a 
  F 0 n/a   

Miller Sands 3+ M 0 n/a 0 n/a 
  F 0 n/a   

* based on Desdemona JUN entrainment rates 
** based on Desdemona SEP entrainment rates 
*** based on Upper Sands entrainment rates 
! based on Upper Sands entrainment rates 
!! based on Miller Sands  entrainment rates 
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Table 15.  Summary of AEL at 2+ and Losses to Fishery For Construction Dredging 
Under Worst- and Best-Case Assumptions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 16.  Summary of AEL at 2+ and Losses to Fishery For Maintenance Dredging 
in Year 1 and Year 20 Under Worst-Case Assumptions for Both the “No Action 
Alternative” and the Proposed Project. 
 
 

AEL at 2+ Under Assumptions
Loss to Fishery Under 

Assumptions Project 
Location Year 1 Year 20 Year 1 Year 20 

40-foot Channel Maintenance (No Action Alternative) 
Desdemona 4,030 4,030 635 635 
Flavel 40,295 21,155 6,346 3,332 
Upper Sands 50 50 8 8 
Tongue Point 268 268 42 42 
Total  44,643 25,503 7,031 4,017 

43-foot Alternative Maintenance (Proposed Project) 
Desdemona 6,044 4,030 952 635 
Flavel 50,369 21,155 7,933 3,332 
Upper Sands 99 99 16 16 
Tongue Point 328 328 52 52 
Total  56,840 25,612 8,953 4,035 

 
 
 

AEL at 2+ Under Assumptions
Loss to Fishery Under 

Assumptions 
Project Location Worst-case Best-case Worst-case Best-case 

Dredging to 40' 
Desdemona 59,818 20,078 9,422 3,796 
Flavel 54,634 540 8,605 85 
Upper Sands 154 154 24 24 
Tongue Point 34 0 6 0 
Total  114,640 20,772 18,057 3,905 

Dredging from 40' to 43' 
Desdemona 47,738 16,023 7,519 3,030 
Flavel 117,834 1,162 18,559 183 
Upper Sands 854 854 134 134 
Tongue Point 462 0 73 0 
Total  166,888 18,039 26,285 3,347 

Total Dredging Volume 
OVERALL 281,528 38,811 44,342 7,252 
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Table 17.  Entrainment Rates by Location and the Percentage of Salinity 
Observations More Than 32 o/oo and Less Than 16 o/oo.  Note:  0.001 has been 
added to rates to enable logarithmic transformation before regression. 
 
 
 
 
 
 
 
 
 
 
 
Table 18.  Results of Regression Analysis Between the Natural Logarithm of the 
Entrainment Rates and Percentage of Salinity Observations Above 32 o/oo and 
Below 16 o/oo.  Regressions with asterisk are significant. 
 
 
 
 
 
 
 
 
 
 
 
 

Entrainment Rate (crab/cy) % of Salinity Observations 
Location Age 1+ Age 2+3+ All Ages >32 o/oo <16 o/oo 

Desdemona JUN 0.193 0.025 0.224 38 16 
Desdemona SEP 0.022 0.098 0.121 83 0 
Upper Sands 0.01 0.001 0.021 0 67 
Miller Sands 0.001 0.001 0.001 0 100 
MCR 0.014 0.042 0.057 96 1 

Entrainment Rate  

Salinity All Ages Age 1+ Age 2+ & 3+ 
%>32 o/oo p=0.25 p=0.51 p=0.02* 
    (r2=0.81) 
%<16 o/oo p=0.03* p=0.15 p=0.01* 
  (r2 =0.86)  (r2 =0.91) 
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WH Pearson and GD Williams First Version: 24-Jul-02 Revised: 4-Dec-02
Battelle Marine Sciences Laboratory NOTE:  Shaded cells are input.
Sequim, Washington

This calculation run is for Location Start Date End Date
Desdemona 11-Jun-02 15-Jun-02

Overall Summary Statements

Adult Equivalent Loss of all age classes taken to 2+ is 6314  with 95% CI  912
We are 95% confident that the true value lies between 5402 and 7226

Adult Equivalent Loss of all age classes taken to 3 + is 2841  with 95% CI  410
We are 95% confident that the true value lies between 2431 and 3252

Number of MALE recruits lost to fishery is estimated to be 1194 with 95% CI 190
We are 95% confident that the true value lies between 1004 and 1384

Sex Ratios by Age Class, Derived from June Data

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 966.0 77194.21 0.10 0.017 1.59 0.210161229 0.72 0.042557649
1+ 0.19327 36091.1 3868086.21 0.60 0.160 3464.75 35648.28247 1559.14 7218.777201
2+ 0.02429 4536.4 415537.73 0.86 0.649 2531.95 129448.4214 1139.38 26213.30533
3+ 0.00088 165.3 14071.33 0.86 2.222 315.80 51383.08867 142.11 10405.07545
All 41758.8 4374889.47  6314.09 216480.00 2841.34 43837.20

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.80 0.052540307 0.50 0.80 0.052540307 E = Crabs Entrained (number of Crabs)
1+ 0.50 1732.38 8912.070618 0.50 1732.38 8912.070618 M = Post-Entrainment Mortality (proportion)
2+ 0.25 632.99 8090.526337 0.75 1898.96 72814.73704 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1991)
3+ 0.50 157.90 12845.77217 0.50 157.90 12845.77217 AEL = Adult Equivalent Loss
All 2524.06 29848.42 3790.03 94572.63 VAR(AEL) =AEL Variance

124421.05
Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Proportion

Female Male

SUMMARY OF CALCULATION OF ADULT EQUIVALENT LOSS BASED ON MODIFIED DREDGE IMPACT MODEL AND DIRECT 
MEASUREMENT OF ENTRAINMENT RATES at Desdemona Shoals, June 2002.

Total Volume Dredged (cy)
186737

Age Class

Age Class Total
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Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.36 0.010639412 0.50 0.36 0.010639412 E = Crabs Entrained (number of Crabs)
1+ 0.50 779.57 1804.6943 0.50 779.57 1804.6943 M = Post-Entrainment Mortality (proportion)
2+ 0.25 284.84 1638.331583 0.75 854.53 14744.98425 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 71.05 2601.268864 0.50 71.05 2601.268864 AEL = Adult Equivalent Loss
All 1135.83 6044.31 1705.51 19150.96 VAR(AEL) =AEL Variance

2841.340 25195.263
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 41758.8 AEL at 2+ 6314.1 AEL at 3+ 2841.3
Var(E) 4374889.5 Var(AEL2+) 216480.0 Var(AEL3+) 43837.2
SE E 2091.6 SE AEL 465.3 SE AEL 209.4
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 4099.5 95% C. I. 911.9 95% C. I. 410.4
CV E (%) 5.01 CV AEL (%) 7.37 CV AEL (%) 7.37

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1705.5 AEL at 3+ 1135.8
Var(AEL) 19151.0 Var(AEL) 6044.3
SE AEL 138.4 SE AEL 77.7
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 271.2 95% C. I. 152.4
CV AEL (%) 8.11 CV AEL (%) 6.84

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1705.5 0.70 1193.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 1193.9
Var(AEL) 9383.969446
SE LF 96.9
Z at 0.975 1.95996
95% C. I. 189.9
CV LF (%) 8.11

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Estimating Entrainment Rate, Total Entrainment, and Variance
Lower Desdemona Shoals 6/11/02 - 6/15/02
WH Pearson and GD Williams

Summary

YOY 1+ 2+ 3+ Total 
0-50 51-100 101-150 >150

R 0.005 0.193 0.024 0.001 0.224
E 966.0 36091.1 4536.4 165.3 41758.788

Var(E) 77194.21 3868086.21 415537.73 14071.33  
SE (E) 277.84 1966.75 644.62 118.62
CV(E) 0.29 0.05 0.14 0.72

Calculations

Rj Variance Rj (Variance x Load Sheet) Entrainment (Rj x V)
Load # (j) V YOY 1+ 2+ 3+ YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

1 4843 0.0370 0.2034 0.0000 0.0000 0.0006 0.0075 0.0000 0.0000 179.144 985.294 0 0
2 5752 0.0146 0.1463 0.0146 0.0146 0.0002 0.0018 0.0002 0.0002 84.1727 841.727 84.1727 84.1727
5 5605 0.0167 0.2172 0.0334 0.0000 0.0003 0.0065 0.0005 0.0000 93.6479 1217.42 187.296 0
8 4482 0.0000 0.1293 0.0259 0.0000 0.0000 0.0034 0.0007 0.0000 0 579.577 115.915 0
9 5605 0.0000 0.2125 0.0607 0.0000 0.0000 0.0032 0.0006 0.0000 0 1191.04 340.299 0

11 5605 0.0100 0.0603 0.0201 0.0000 0.0001 0.0007 0.0002 0.0000 56.3017 337.81 112.603 0
12 5617 0.0000 0.0819 0.0117 0.0000 0.0000 0.0012 0.0001 0.0000 0 460.167 65.7382 0
14 5617 0.0140 0.2664 0.0280 0.0000 0.0002 0.0050 0.0004 0.0000 78.7431 1496.12 157.486 0
15 5617 0.0000 0.3189 0.0319 0.0000 0.0000 0.0090 0.0010 0.0000 0 1791.04 179.104 0
16 5617 0.0000 0.0307 0.0153 0.0000 0.0000 0.0004 0.0002 0.0000 0 172.388 86.194 0
17 5617 0.0000 0.1268 0.0254 0.0000 0.0000 0.0026 0.0003 0.0000 0 712.347 142.469 0
18 5867 0.0000 0.2756 0.0459 0.0000 0.0000 0.0051 0.0011 0.0000 0 1617.01 269.501 0
23 5867 0.0000 0.2377 0.0170 0.0000 0.0000 0.0021 0.0003 0.0000 0 1394.78 99.6269 0
24 5867 0.0000 0.4007 0.0321 0.0000 0.0000 0.0030 0.0005 0.0000 0 2350.75 188.06 0
27 5867 0.0000 0.2656 0.0332 0.0000 0.0000 0.0069 0.0005 0.0000 0 1558.21 194.776 0
28 5867 0.0000 0.1042 0.0149 0.0000 0.0000 0.0020 0.0002 0.0000 0 611.194 87.3134 0
29 5800 0.0000 0.1837 0.0000 0.0000 0.0000 0.0016 0.0000 0.0000 0 1065.67 0 0

h 17
Vh 95112
H 33
VH 186737

Estimating E

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

numerator 492.00978 18382.544 2310.5552 84.172662
denominator 95112 95112 95112 95112
R 0.005 0.193 0.024 0.001
E 966.0 36091.1 4536.4 165.3
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Estimating Variance and CV

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

first term (Load to load variability)
step 1 0.48485
step 2 23744.277 2428.0157 13841.75 18.369631

2961.3018 72887.795 3086.9842 6253.9991
4180.0775 17990.837 2614.6449 24.604964
537.55207 82180.258 49.479514 15.733132
840.67488 11610.458 41671.621 24.604964
745.69158 555744.09 555.01382 24.604964
844.27841 391181.55 5000.6935 24.710432
2468.7581 168515.25 442.36158 24.710432
844.27841 497635.1 1819.0852 24.710432
844.27841 833978.36 2526.0388 24.710432
844.27841 139326.66 36.18898 24.710432
921.10473 233361.63 16122.38 26.958993
921.10473 68040.508 1840.4208 26.958993
921.10473 1480640.9 2073.2277 26.958993
921.10473 180012.32 2729.9714 26.958993
921.10473 273253.28 3048.5371 26.958993
900.18718 3059.1362 19852.63 26.346776

step 3 (total) 44361.157 5011846.2 117311.03 6646.6107
step 4 16
step 5 1344.2775 151874.13 3554.8796 201.41244

second term (Basket to basket variability)
step 1 1.94118
step 2 13779.057 174772.7 0 0

7074.3161 58366.328 7145.1098 7145.1098
8827.4797 205587.43 15821.182 0

0 68244.316 13204.182 0
0 99719.314 19300.512 0

3179.913 22902.358 5675.4589 0
0 39116.577 4326.0574 0

6213.4408 156400.77 11074.939 0
0 285141.46 32078.414 0
0 13207.841 7429.4108 0
0 83219.955 9133.8976 0
0 175251.06 36915.639 0
0 70581.421 9925.5124 0
0 103152.15 15718.423 0
0 236057.03 16861.216 0
0 68612.72 7623.6356 0
0 54078.859 0 0

step 3 (total) 39074.206 1914412.3 212233.59 7145.1098
step 4 75849.93 3716212.1 411982.85 13869.919

Var(E) 77194.207 3868086.2 415537.73 14071.332  
SE (E) 277.83845 1966.7451 644.62216 118.62264
CV(E) 0.287623 0.0544938 0.1420999 0.7177967
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Variance By Load Lower Desdemona Shoals
WH Pearson and GD Williams 6/11/02 - 6/15/02

Sum of Squares (by load -  w2)

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

1 6/11/02 1 0 3 0 0 6.45733 0.0571 2.8435 0 0
1 6/11/02 2 0 4 0 0 6.45733 0.0571 7.2161 0 0
1 6/11/02 3 0 0 0 0 7.96324 0.0868 2.6247 0 0
1 6/11/02 4 0 2 0 0 6.75851 0.0625 0.3906 0 0
1 6/11/02 5 1 0 0 0 6.45733 0.5793 1.7259 0 0
1 6/11/02 6 1 0 0 0 7.0597 0.5459 2.0629 0 0
1 6/11/02 7 0 2 0 0 6.45733 0.0571 0.471 0 0
1 6/11/02 8 0 0 0 0 6.45733 0.0571 1.7259 0 0
1 total 8 2 11 0 0 54.0681 1.5027 19.061 0 0

mean (cij) 0.25 1.375 0 0
Rj 0.037 0.2034 0 0
Var Rj 0.0006 0.0075 0 0

2 6/11/02 1 0 0 0 1 6.58776 0.0093 0.9294 0.0093 0.8165
2 6/11/02 2 1 1 0 0 6.89503 0.8084 8E-05 0.0102 0.0102
2 6/11/02 3 0 2 0 0 8.12409 0.0141 0.658 0.0141 0.0141
2 6/11/02 4 0 0 0 0 6.58776 0.0093 0.9294 0.0093 0.0093
2 6/11/02 5 0 1 0 0 6.89503 0.0102 8E-05 0.0102 0.0102
2 6/11/02 6 0 1 0 0 6.58776 0.0093 0.0013 0.0093 0.0093
2 6/11/02 7 0 1 0 0 6.58776 0.0093 0.0013 0.0093 0.0093
2 6/11/02 8 0 0 1 0 6.58776 0.0093 0.9294 0.8165 0.0093
2 6/11/02 9 0 1 0 0 6.58776 0.0093 0.0013 0.0093 0.0093
2 6/11/02 10 0 3 0 0 6.89503 0.0102 3.9641 0.0102 0.0102
2 total 10 1 10 1 1 68.3357 0.8986 7.4142 0.9076 0.9076

mean (cij) 0.1 1 0.1 0.1
Rj 0.0146 0.1463 0.0146 0.0146
Var Rj 0.0002 0.0018 0.0002 0.0002

5 6/11/02 1 0 0 1 0 5.822 0.0095 1.5992 0.6487 0
5 6/11/02 2 0 0 0 0 7.180 0.0144 2.4321 0.0576 0
5 6/11/02 3 0 1 1 0 5.822 0.0095 0.07 0.6487 0
5 6/11/02 4 0 1 0 0 5.822 0.0095 0.07 0.0379 0
5 6/11/02 5 0 1 0 0 5.822 0.0095 0.07 0.0379 0
5 6/11/02 6 0 1 0 0 5.822 0.0095 0.07 0.0379 0
5 6/11/02 7 0 5 0 0 5.822 0.0095 13.953 0.0379 0
5 6/11/02 8 0 2 0 0 5.822 0.0095 0.5408 0.0379 0
5 6/11/02 9 1 2 0 0 5.822 0.8149 0.5408 0.0379 0
5 6/12/02 10 0 0 0 0 6.094 0.0104 1.7519 0.0415 0
3 total 10 1 13 2 0 59.8518 0.9059 21.098 1.6236 0

mean (cij) 0.1 1.3 0.2 0
Rj 0.0167 0.2172 0.0334 0
Var Rj 0.0003 0.0065 0.0005 0

8 6/12/02 1 0 2 0 0 3.813 0 2.2707 0.0097 0
8 6/12/02 2 0 0 0 0 3.991 0 0.2664 0.0107 0
8 6/12/02 3 0 1 0 0 3.813 0 0.2569 0.0097 0
8 6/12/02 4 0 0 0 0 3.813 0 0.2431 0.0097 0
8 6/12/02 5 0 0 0 0 3.813 0 0.2431 0.0097 0
8 6/12/02 6 0 1 0 0 3.813 0 0.2569 0.0097 0
8 6/12/02 7 0 1 0 0 3.813 0 0.2569 0.0097 0
8 6/12/02 8 0 0 0 0 3.813 0 0.2431 0.0097 0
8 6/12/02 9 0 0 0 0 3.813 0 0.2431 0.0097 0
8 6/12/02 10 0 0 1 0 4.169 0 0.2906 0.796 0
4 total 10 0 5 1 0 38.6661 0 4.5712 0.8844 0

mean (cij) 0 0.5 0.1 0
Rj 0 0.1293 0.0259 0
Var Rj 0 0.0034 0.0007 0

9 6/12/02 1 0 1 1 0 6.588 0 0.16 0.36 0
9 6/12/02 2 0 0 0 0 6.588 0 1.96 0.16 0
9 6/12/02 3 0 4 0 0 6.588 0 6.76 0.16 0
9 6/12/02 4 0 2 0 0 6.588 0 0.36 0.16 0
9 6/12/02 5 0 2 1 0 6.588 0 0.36 0.36 0
9 6/12/02 6 0 1 0 0 6.588 0 0.16 0.16 0
9 6/12/02 7 0 1 1 0 6.588 0 0.16 0.36 0
9 6/12/02 8 0 0 0 0 6.588 0 1.96 0.16 0
9 6/12/02 9 0 2 1 0 6.588 0 0.36 0.36 0
9 6/12/02 10 0 1 0 0 6.588 0 0.16 0.16 0
5 total 10 0 14 4 0 65.8833 0 12.4 2.4 0

mean (cij) 0 1.4 0.4 0
Rj 0 0.2125 0.0607 0
Var Rj 0 0.0032 0.0006 0

11 6/12/02 5 0 0 0 0 10.734 0.0116 0.4185 0.0465 0
11 6/12/02 6 0 0 0 0 10.276 0.0107 0.3836 0.0426 0
11 6/12/02 7 0 0 0 0 9.818 0.0097 0.3501 0.0389 0
11 6/12/02 8 0 0 0 0 9.818 0.0097 0.3501 0.0389 0
11 6/12/02 9 0 1 0 0 9.818 0.0097 0.1667 0.0389 0
11 6/12/02 10 0 2 0 0 9.818 0.0097 1.9833 0.0389 0
11 6/12/02 11 1 2 1 0 9.818 0.8125 1.9833 0.6444 0
11 6/12/02 12 0 1 1 0 9.818 0.0097 0.1667 0.6444 0
11 6/12/02 13 0 0 0 0 9.818 0.0097 0.3501 0.0389 0
11 6/12/02 14 0 0 0 0 9.818 0.0097 0.3501 0.0389 0
6 total 10 1 6 2 0 99.5529 0.9028 6.5025 1.6114 0

mean (cij) 0.1 0.6 0.2 0
Rj 0.01 0.0603 0.0201 0
Var Rj 0.0001 0.0007 0.0002 0

12 6/12/02 1 0 0 0 0 8.902 0 0.5318 0.0109 0
12 6/12/02 2 0 0 0 0 8.505 0 0.4855 0.0099 0
12 6/12/02 3 0 0 0 0 8.505 0 0.4855 0.0099 0
12 6/12/02 4 0 1 0 0 8.505 0 0.092 0.0099 0
12 6/12/02 5 0 1 0 0 8.505 0 0.092 0.0099 0
12 6/12/02 6 0 3 1 0 8.505 0 5.305 0.8108 0
12 6/13/02 7 0 1 0 0 8.505 0 0.092 0.0099 0
12 6/13/02 8 0 0 0 0 8.505 0 0.4855 0.0099 0
12 6/13/02 9 0 0 0 0 8.505 0 0.4855 0.0099 0
12 6/13/02 10 0 1 0 0 8.505 0 0.092 0.0099 0
7 total 10 0 7 1 0 85.445 0 8.1464 0.9009 0

mean (cij) 0 0.7 0.1 0
Rj 0 0.0819 0.0117 0
Var Rj 0 0.0012 0.0001 0

14 6/13/02 1 0 0 0 0 7.397 0.0108 3.8818 0.043 0
14 6/13/02 2 0 1 0 0 7.067 0.0098 0.7787 0.0393 0
14 6/13/02 3 0 3 0 0 7.067 0.0098 1.2489 0.0393 0
14 6/13/02 4 0 5 0 0 7.397 0.0108 9.1794 0.043 0
14 6/13/02 5 1 3 0 0 7.067 0.8117 1.2489 0.0393 0
14 6/13/02 6 0 3 1 0 7.067 0.0098 1.2489 0.643 0
14 6/13/02 7 0 1 0 0 7.067 0.0098 0.7787 0.0393 0
14 6/13/02 8 0 0 0 0 7.067 0.0098 3.5436 0.0393 0
14 6/13/02 9 0 1 1 0 7.067 0.0098 0.7787 0.643 0
14 6/13/02 10 0 2 0 0 7.067 0.0098 0.0138 0.0393 0
8 total 10 1 19 2 0 71.3333 0.9019 22.702 1.6075 0

mean (cij) 0.1 1.9 0.2 0
Rj 0.014 0.2664 0.028 0
Var Rj 0.0002 0.005 0.0004 0

15 6/13/02 1 0 0 0 0 6.272 0 4 0.04 0
15 6/13/02 2 0 0 0 0 6.272 0 4 0.04 0
15 6/13/02 3 0 2 0 0 6.272 0 0 0.04 0
15 6/13/02 4 0 6 2 0 6.272 0 16 3.24 0
15 6/13/02 5 0 3 0 0 6.272 0 1 0.04 0
15 6/13/02 6 0 2 0 0 6.272 0 0 0.04 0
15 6/13/02 7 0 4 0 0 6.272 0 4 0.04 0
15 6/13/02 8 0 1 0 0 6.272 0 1 0.04 0
15 6/13/02 9 0 1 0 0 6.272 0 1 0.04 0
15 6/13/02 10 0 1 0 0 6.272 0 1 0.04 0

Sample 
Volume 
(CY) (w)

Number of Crabs
Load 

Sequence 
Number

Date Sample 
Number
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9 total 10 0 20 2 0 62.7232 0 32 3.6 0
mean (cij) 0 2 0.2 0

Rj 0 0.3189 0.0319 0
Var Rj 0 0.009 0.001 0

16 6/13/02 1 0 1 0 0 6.517 0 0.64 0.01 0
16 6/13/02 2 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 3 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 4 0 0 1 0 6.517 0 0.04 0.81 0
16 6/13/02 5 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 6 0 1 0 0 6.517 0 0.64 0.01 0
16 6/13/02 7 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 8 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 9 0 0 0 0 6.517 0 0.04 0.01 0
16 6/13/02 10 0 0 0 0 6.517 0 0.04 0.01 0
10 total 10 0 2 1 0 65.1669 0 1.6 0.9 0

mean (cij) 0 0.2 0.1 0
Rj 0 0.0307 0.0153 0
Var Rj 0 0.0004 0.0002 0

17 6/13/02 1 0 1 0 0 7.168 0 0.0083 0.0331 0
17 6/13/02 2 0 0 0 0 7.168 0 0.8264 0.0331 0
17 6/13/02 3 0 0 1 0 7.168 0 0.8264 0.6694 0
17 6/13/02 4 0 0 0 0 7.168 0 0.8264 0.0331 0
17 6/13/02 5 0 0 0 0 7.168 0 0.8264 0.0331 0
17 6/13/02 6 0 0 0 0 7.168 0 0.8264 0.0331 0
17 6/13/02 7 0 4 1 0 7.168 0 9.5537 0.6694 0
17 6/13/02 8 0 2 0 0 7.168 0 1.1901 0.0331 0
17 6/13/02 9 0 1 0 0 7.168 0 0.0083 0.0331 0
17 6/13/02 10 0 1 0 0 7.168 0 0.0083 0.0331 0
17 6/13/02 11 0 1 0 0 7.168 0 0.0083 0.0331 0
11 total 11 0 9 2 0 78.852 0 14.909 1.6364 0

mean (cij) 0 0.818 0.182 0
Rj 0 0.1268 0.0254 0
Var Rj 0 0.0026 0.0003 0

18 6/13/02 1 0 1 0 0 6.471 0 0.6137 0.0883 0
18 6/13/02 2 0 0 0 0 6.471 0 3.1804 0.0883 0
18 6/13/02 3 0 2 0 0 6.471 0 0.0469 0.0883 0
18 6/13/02 4 0 3 0 0 6.772 0 1.2847 0.0968 0
18 6/13/02 5 0 5 0 0 6.471 0 10.347 0.0883 0
18 6/13/02 6 0 3 2 0 6.471 0 1.4802 2.8994 0
18 6/13/02 7 0 1 0 0 6.471 0 0.6137 0.0883 0
18 6/13/02 8 0 1 1 0 6.471 0 0.6137 0.4939 0
18 6/13/02 9 0 1 0 0 6.772 0 0.7509 0.0968 0
18 6/13/02 10 0 1 0 0 6.471 0 0.6137 0.0883 0
12 total 10 0 18 3 0 65.3096 0 19.545 4.1169 0

mean (cij) 0 1.8 0.3 0
Rj 0 0.2756 0.0459 0
Var Rj 0 0.0051 0.0011 0

23 6/14/02 1 0 1 0 0 5.889 0 0.16 0.01 0
23 6/14/02 2 0 1 0 0 5.889 0 0.16 0.01 0
23 6/14/02 3 0 2 0 0 5.889 0 0.36 0.01 0
23 6/14/02 4 0 1 0 0 5.889 0 0.16 0.01 0
23 6/14/02 5 0 2 1 0 5.889 0 0.36 0.81 0
23 6/14/02 6 0 3 0 0 5.889 0 2.56 0.01 0
23 6/14/02 7 0 1 0 0 5.889 0 0.16 0.01 0
23 6/14/02 8 0 2 0 0 5.889 0 0.36 0.01 0
23 6/14/02 9 0 0 0 0 5.889 0 1.96 0.01 0
23 6/14/02 10 0 1 0 0 5.889 0 0.16 0.01 0
13 total 10 0 14 1 0 58.8897 0 6.4 0.9 0

mean (cij) 0 1.4 0.1 0
Rj 0 0.2377 0.017 0
Var Rj 0 0.0021 0.0003 0

24 6/14/02 1 0 2 0 0 6.23951 0 0.25 0.04 0
24 6/14/02 2 0 3 1 0 6.23951 0 0.25 0.64 0
24 6/14/02 3 0 1 0 0 6.23951 0 2.25 0.04 0
24 6/14/02 4 0 2 0 0 6.23951 0 0.25 0.04 0
24 6/14/02 5 0 3 0 0 6.23951 0 0.25 0.04 0
24 6/14/02 6 0 2 1 0 6.23951 0 0.25 0.64 0
24 6/14/02 7 0 5 0 0 6.23951 0 6.25 0.04 0
24 6/14/02 8 0 2 0 0 6.23951 0 0.25 0.04 0
24 6/14/02 9 0 3 0 0 6.23951 0 0.25 0.04 0
24 6/14/02 10 0 2 0 0 6.23951 0 0.25 0.04 0
14 total 10 0 25 2 0 62.3951 0 10.5 1.6 0

mean (cij) 0 2.5 0.2 0
Rj 0 0.4007 0.0321 0
Var Rj 0 0.003 0.0005 0

27 6/14/02 1 0 0 0 0 6.024 0 2.56 0.04 0
27 6/14/02 2 0 3 0 0 6.024 0 1.96 0.04 0
27 6/14/02 3 0 3 0 0 6.024 0 1.96 0.04 0
27 6/14/02 4 0 5 1 0 6.024 0 11.56 0.64 0
27 6/14/02 5 0 0 0 0 6.024 0 2.56 0.04 0
27 6/14/02 6 0 1 0 0 6.024 0 0.36 0.04 0
27 6/14/02 7 0 1 0 0 6.024 0 0.36 0.04 0
27 6/14/02 8 0 1 0 0 6.024 0 0.36 0.04 0
27 6/14/02 9 0 1 1 0 6.024 0 0.36 0.64 0
27 6/14/02 10 0 1 0 0 6.024 0 0.36 0.04 0
15 total 10 0 16 2 0 60.2435 0 22.4 1.6 0

mean (cij) 0 1.6 0.2 0
Rj 0 0.2656 0.0332 0
Var Rj 0 0.0069 0.0005 0

28 6/14/02 1 0 0 0 0 6.719 0 0.49 0.01 0
28 6/14/02 2 0 1 1 0 6.719 0 0.09 0.81 0
28 6/14/02 3 0 0 0 0 6.719 0 0.49 0.01 0
28 6/14/02 4 0 0 0 0 6.719 0 0.49 0.01 0
28 6/14/02 5 0 1 0 0 6.719 0 0.09 0.01 0
28 6/14/02 6 0 0 0 0 6.719 0 0.49 0.01 0
28 6/14/02 7 0 1 0 0 6.719 0 0.09 0.01 0
28 6/14/02 8 0 1 0 0 6.719 0 0.09 0.01 0
28 6/14/02 9 0 3 0 0 6.719 0 5.29 0.01 0
28 6/14/02 10 0 0 0 0 6.719 0 0.49 0.01 0
16 total 10 0 7 1 0 67.1947 0 8.1 0.9 0

mean (cij) 0 0.7 0.1 0
Rj 0 0.1042 0.0149 0
Var Rj 0 0.002 0.0002 0

29 6/14/02 1 0 1 0 0 7.620 0 0.16 0 0
29 6/14/02 2 0 3 0 0 7.620 0 2.56 0 0
29 6/14/02 3 0 0 0 0 7.620 0 1.96 0 0
29 6/14/02 4 0 2 0 0 7.620 0 0.36 0 0
29 6/14/02 5 0 0 0 0 7.620 0 1.96 0 0
29 6/14/02 6 0 2 0 0 7.620 0 0.36 0 0
29 6/14/02 7 0 1 0 0 7.620 0 0.16 0 0
29 6/14/02 8 0 1 0 0 7.620 0 0.16 0 0
29 6/14/02 9 0 2 0 0 7.620 0 0.36 0 0
29 6/14/02 10 0 2 0 0 7.620 0 0.36 0 0
17 total 10 0 14 0 0 76.1961 0 8.4 0 0

mean (cij) 0 1.4 0 0
Rj 0 0.1837 0 0
Var Rj 0 0.0016 0 0
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Total Entrainment by Load Lower Desdemona Shoals
WH Pearson and GD Williams 6/11/02 - 6/15/02

Totals by Age Class i Rij 

Load # 
(j)

Total 
Load 

Volume 
(V)

# 
Samples 

(b)

Total 
Sample 

Volume (v)
YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
1 4843 8 54.068119 2 11 0 0 0.0370 0.2034 0.0000 0.0000
2 5752 10 68.335726 1 10 1 1 0.0146 0.1463 0.0146 0.0146
5 5605 10 59.851841 1 13 2 0 0.0167 0.2172 0.0334 0.0000
8 4482 10 38.666143 0 5 1 0 0.0000 0.1293 0.0259 0.0000
9 5605 10 65.883333 0 14 4 0 0.0000 0.2125 0.0607 0.0000

11 5605 10 99.552859 1 6 2 0 0.0100 0.0603 0.0201 0.0000
12 5617 10 85.445042 0 7 1 0 0.0000 0.0819 0.0117 0.0000
14 5617 10 71.333263 1 19 2 0 0.0140 0.2664 0.0280 0.0000
15 5617 10 62.723167 0 20 2 0 0.0000 0.3189 0.0319 0.0000
16 5617 10 65.166926 0 2 1 0 0.0000 0.0307 0.0153 0.0000
17 5617 11 78.851981 0 10 2 0 0.0000 0.1268 0.0254 0.0000
18 5867 10 65.309609 0 18 3 0 0.0000 0.2756 0.0459 0.0000
23 5867 10 58.889738 0 14 1 0 0.0000 0.2377 0.0170 0.0000
24 5867 10 62.395079 0 25 2 0 0.0000 0.4007 0.0321 0.0000
27 5867 10 60.243525 0 16 2 0 0.0000 0.2656 0.0332 0.0000
28 5867 10 67.194701 0 7 1 0 0.0000 0.1042 0.0149 0.0000
29 5800 10 76.196078 0 14 0 0 0.0000 0.1837 0.0000 0.0000
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Within Load Record Lower Desdemona Shoals
WH Pearson and GD Williams 6/11/02 - 6/15/02

Totals by Age Class i

YOY 1+ 2+ 3+ UID Load # 
(j)

# 
Samples 

(b)

Total 
Volume YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

1 6/11/02 1 15:35 18.070896 21.44 6.45733 nd 0 3 0 0 1 8 54.0681 2 11 0 0
1 6/11/02 2 15:40 18.070896 21.44 6.45733 nd 0 4 0 0 Y 2 10 68.3357 1 10 1 1
1 6/11/02 3 16:00 18.070896 26.44 7.96324 nd 0 0 0 0 5 10 59.8518 1 13 2 0
1 6/11/02 4 16:07 18.070896 22.44 6.75851 nd 0 2 0 0 8 10 38.6661 0 5 1 0
1 6/11/02 5 16:13 18.070896 21.44 6.45733 nd 1 0 0 0 9 10 65.8833 0 14 4 0
1 6/11/02 6 16:18 18.070896 23.44 7.0597 nd 1 0 0 0 11 10 99.5529 1 6 2 0
1 6/11/02 7 16:23 18.070896 21.44 6.45733 nd 0 2 0 0 12 10 85.445 0 7 1 0
1 6/11/02 8 16:30 18.070896 21.44 6.45733 nd 0 0 0 0 14 10 71.3333 1 19 2 0
2 6/11/02 1 16:59 18.435897 21.44 6.58776 nd 0 0 0 1 15 10 62.7232 0 20 2 0
2 6/11/02 2 17:05 18.435897 22.44 6.89503 nd 1 1 0 0 16 10 65.1669 0 2 1 0
2 6/11/02 3 17:10 18.435897 26.44 8.12409 nd 0 2 0 0 17 11 78.852 0 10 2 0
2 6/11/02 4 17:15 18.435897 21.44 6.58776 nd 0 0 0 0 18 10 65.3096 0 18 3 0
2 6/11/02 5 17:20 18.435897 22.44 6.89503 nd 0 1 0 0 23 10 58.8897 0 14 1 0
2 6/11/02 6 17:35 18.435897 21.44 6.58776 nd 0 1 0 0 24 10 62.3951 0 25 2 0
2 6/11/02 7 17:58 18.435897 21.44 6.58776 nd 0 1 0 0 27 10 60.2435 0 16 2 0
2 6/11/02 8 18:05 18.435897 21.44 6.58776 nd 0 0 1 0 28 10 67.1947 0 7 1 0
2 6/11/02 9 18:12 18.435897 21.44 6.58776 nd 0 1 0 0 29 10 76.1961 0 14 0 0
2 6/11/02 10 18:20 18.435897 22.44 6.89503 nd 0 3 0 0
5 6/11/02 1 22:21 16.293605 21.44 5.82225 nd 0 0 1 0
5 6/11/02 2 22:25 16.293605 26.44 7.18005 nd 0 0 0 0
5 6/11/02 3 22:30 16.293605 21.44 5.82225 nd 0 1 1 0
5 6/11/02 4 22:39 16.293605 21.44 5.82225 nd 0 1 0 0
5 6/11/02 5 22:48 16.293605 21.44 5.82225 nd 0 1 0 0
5 6/11/02 6 23:25 16.293605 21.44 5.82225 nd 0 1 0 0
5 6/11/02 7 23:33 16.293605 21.44 5.82225 nd 0 5 0 0
5 6/11/02 8 23:40 16.293605 21.44 5.82225 nd 0 2 0 0
5 6/11/02 9 23:45 16.293605 21.44 5.82225 nd 1 2 0 0
5 6/12/02 10 0:10 16.293605 22.44 6.09381 nd 0 0 0 0
8 6/12/02 1 4:19 10.671429 21.44 3.81326 nd 0 2 0 0
8 6/12/02 2 4:26 10.671429 22.44 3.99111 nd 0 0 0 0
8 6/12/02 3 4:34 10.671429 21.44 3.81326 nd 0 1 0 0
8 6/12/02 4 4:42 10.671429 21.44 3.81326 nd 0 0 0 0
8 6/12/02 5 4:49 10.671429 21.44 3.81326 nd 0 0 0 0
8 6/12/02 6 4:55 10.671429 21.44 3.81326 nd 0 1 0 0
8 6/12/02 7 5:02 10.671429 21.44 3.81326 nd 0 1 0 0
8 6/12/02 8 5:09 10.671429 21.44 3.81326 nd 0 0 0 0
8 6/12/02 9 5:16 10.671429 21.44 3.81326 nd 0 0 0 0
8 6/12/02 10 5:23 10.671429 23.44 4.16897 nd 0 0 1 0
9 6/12/02 1 15:33 18.4375 21.44 6.58833 nd 0 1 1 0
9 6/12/02 2 15:38 18.4375 21.44 6.58833 nd 0 0 0 0
9 6/12/02 3 15:44 18.4375 21.44 6.58833 nd 0 4 0 0
9 6/12/02 4 15:51 18.4375 21.44 6.58833 nd 0 2 0 0
9 6/12/02 5 16:08 18.4375 21.44 6.58833 nd 0 2 1 0
9 6/12/02 6 16:15 18.4375 21.44 6.58833 nd 0 1 0 0
9 6/12/02 7 16:21 18.4375 21.44 6.58833 nd 0 1 1 0
9 6/12/02 8 16:26 18.4375 21.44 6.58833 nd 0 0 0 0
9 6/12/02 9 16:41 18.4375 21.44 6.58833 nd 0 2 1 0
9 6/12/02 10 16:49 18.4375 21.44 6.58833 nd 0 1 0 0

11 6/12/02 5 21:23 27.47549 23.44 10.7338 nd 0 0 0 0 Y
11 6/12/02 6 21:38 27.47549 22.44 10.2758 nd 0 0 0 0
11 6/12/02 7 21:44 27.47549 21.44 9.81791 nd 0 0 0 0
11 6/12/02 8 21:49 27.47549 21.44 9.81791 nd 0 0 0 0 Y
11 6/12/02 9 21:55 27.47549 21.44 9.81791 nd 0 1 0 0
11 6/12/02 10 21:59 27.47549 21.44 9.81791 nd 0 2 0 0
11 6/12/02 11 22:05 27.47549 21.44 9.81791 nd 1 2 1 0
11 6/12/02 12 22:19 27.47549 21.44 9.81791 nd 0 1 1 0
11 6/12/02 13 22:26 27.47549 21.44 9.81791 nd 0 0 0 0
11 6/12/02 14 22:31 27.47549 21.44 9.81791 nd 0 0 0 0
12 6/12/02 1 23:04 23.800847 22.44 8.90152 nd 0 0 0 0
12 6/12/02 2 23:10 23.800847 21.44 8.50484 nd 0 0 0 0
12 6/12/02 3 23:15 23.800847 21.44 8.50484 nd 0 0 0 0
12 6/12/02 4 23:21 23.800847 21.44 8.50484 nd 0 1 0 0
12 6/12/02 5 23:41 23.800847 21.44 8.50484 nd 0 1 0 0 Y
12 6/12/02 6 23:46 23.800847 21.44 8.50484 nd 0 3 1 0
12 6/13/02 7 0:10 23.800847 21.44 8.50484 nd 0 1 0 0
12 6/13/02 8 0:16 23.800847 21.44 8.50484 nd 0 0 0 0
12 6/13/02 9 0:26 23.800847 21.44 8.50484 nd 0 0 0 0 Y
12 6/13/02 10 0:33 23.800847 21.44 8.50484 nd 0 1 0 0
14 6/13/02 1 15:19 19.778169 22.44 7.39704 nd 0 0 0 0 Y
14 6/13/02 2 15:27 19.778169 21.44 7.0674 nd 0 1 0 0
14 6/13/02 3 15:32 19.778169 21.44 7.0674 nd 0 3 0 0
14 6/13/02 4 15:38 19.778169 22.44 7.39704 nd 0 5 0 0
14 6/13/02 5 15:49 19.778169 21.44 7.0674 nd 1 3 0 0
14 6/13/02 6 15:55 19.778169 21.44 7.0674 nd 0 3 1 0
14 6/13/02 7 16:01 19.778169 21.44 7.0674 nd 0 1 0 0
14 6/13/02 8 16:11 19.778169 21.44 7.0674 nd 0 0 0 0 Y
14 6/13/02 9 16:17 19.778169 21.44 7.0674 nd 0 1 1 0
14 6/13/02 10 16:24 19.778169 21.44 7.0674 nd 0 2 0 0
15 6/13/02 1 17:13 17.553125 21.44 6.27232 nd 0 0 0 0 Y
15 6/13/02 2 17:18 17.553125 21.44 6.27232 nd 0 0 0 0 Y
15 6/13/02 3 17:22 17.553125 21.44 6.27232 nd 0 2 0 0
15 6/13/02 4 17:28 17.553125 21.44 6.27232 nd 0 6 2 0

Number of Crabs (c) by age class (i)

Sample 
Load Rate 
(cu yd/min)

Sample 
Volume 
(CY) (w)

Effective 
Sample 

Time 
(sec)

Salinity 
(ppt)

Load 
Sequence 
Number (j)

Date
Sample 
Number 

(l)

Start Time 
(h:m)
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15 6/13/02 5 17:32 17.553125 21.44 6.27232 nd 0 3 0 0
15 6/13/02 6 17:38 17.553125 21.44 6.27232 nd 0 2 0 0
15 6/13/02 7 18:02 17.553125 21.44 6.27232 nd 0 4 0 0
15 6/13/02 8 18:09 17.553125 21.44 6.27232 nd 0 1 0 0
15 6/13/02 9 18:16 17.553125 21.44 6.27232 nd 0 1 0 0
15 6/13/02 10 18:23 17.553125 21.44 6.27232 nd 0 1 0 0
16 6/13/02 1 19:09 18.237013 21.44 6.51669 nd 0 1 0 0
16 6/13/02 2 19:17 18.237013 21.44 6.51669 nd 0 0 0 0 Y
16 6/13/02 3 19:25 18.237013 21.44 6.51669 nd 0 0 0 0
16 6/13/02 4 19:30 18.237013 21.44 6.51669 nd 0 0 1 0
16 6/13/02 5 19:36 18.237013 21.44 6.51669 nd 0 0 0 0
16 6/13/02 6 19:40 18.237013 21.44 6.51669 nd 0 1 0 0
16 6/13/02 7 19:45 18.237013 21.44 6.51669 nd 0 0 0 0
16 6/13/02 8 20:01 18.237013 21.44 6.51669 nd 0 0 0 0
16 6/13/02 9 20:08 18.237013 21.44 6.51669 nd 0 0 0 0 Y
16 6/13/02 10 20:15 18.237013 21.44 6.51669 nd 0 0 0 0
17 6/13/02 1 20:58 20.060714 21.44 7.16836 nd 0 1 0 0
17 6/13/02 2 21:03 20.060714 21.44 7.16836 nd 0 0 0 0
17 6/13/02 3 21:08 20.060714 21.44 7.16836 nd 0 0 1 0
17 6/13/02 4 21:13 20.060714 21.44 7.16836 nd 0 0 0 0 Y
17 6/13/02 5 21:17 20.060714 21.44 7.16836 nd 0 0 0 0 Y
17 6/13/02 6 21:22 20.060714 21.44 7.16836 nd 0 0 0 0
17 6/13/02 7 21:38 20.060714 21.44 7.16836 nd 0 4 1 0
17 6/13/02 8 21:44 20.060714 21.44 7.16836 nd 0 2 0 0
17 6/13/02 9 21:53 20.060714 21.44 7.16836 nd 0 1 0 0
17 6/13/02 10 21:58 20.060714 21.44 7.16836 nd 0 1 0 0
17 6/13/02 11 22:09 20.060714 21.44 7.16836 nd 0 1 0 0
18 6/13/02 1 22:43 18.108025 21.44 6.4706 nd 0 1 0 0
18 6/13/02 2 22:47 18.108025 21.44 6.4706 nd 0 0 0 0 Y
18 6/13/02 3 22:53 18.108025 21.44 6.4706 nd 0 2 0 0 Y
18 6/13/02 4 22:57 18.108025 22.44 6.7724 nd 0 3 0 0
18 6/13/02 5 23:02 18.108025 21.44 6.4706 nd 0 5 0 0
18 6/13/02 6 23:07 18.108025 21.44 6.4706 nd 0 3 2 0
18 6/13/02 7 23:11 18.108025 21.44 6.4706 nd 0 1 0 0 Y
18 6/13/02 8 23:15 18.108025 21.44 6.4706 nd 0 1 1 0
18 6/13/02 9 23:26 18.108025 22.44 6.7724 nd 0 1 0 0
18 6/13/02 10 23:38 18.108025 21.44 6.4706 nd 0 1 0 0
23 6/14/02 1 10:03 16.480337 21.44 5.88897 nd 0 1 0 0 Y
23 6/14/02 2 10:10 16.480337 21.44 5.88897 nd 0 1 0 0
23 6/14/02 3 10:15 16.480337 21.44 5.88897 nd 0 2 0 0 Y
23 6/14/02 4 10:20 16.480337 21.44 5.88897 nd 0 1 0 0 Y
23 6/14/02 5 10:24 16.480337 21.44 5.88897 nd 0 2 1 0
23 6/14/02 6 10:29 16.480337 21.44 5.88897 nd 0 3 0 0
23 6/14/02 7 10:56 16.480337 21.44 5.88897 nd 0 1 0 0 Y
23 6/14/02 8 11:02 16.480337 21.44 5.88897 nd 0 2 0 0
23 6/14/02 9 11:07 16.480337 21.44 5.88897 nd 0 0 0 0 Y
23 6/14/02 10 11:11 16.480337 21.44 5.88897 nd 0 1 0 0
24 6/14/02 1 12:22 17.46131 21.44 6.23951 nd 0 2 0 0
24 6/14/02 2 12:26 17.46131 21.44 6.23951 nd 0 3 1 0
24 6/14/02 3 12:31 17.46131 21.44 6.23951 nd 0 1 0 0
24 6/14/02 4 12:34 17.46131 21.44 6.23951 nd 0 2 0 0
24 6/14/02 5 12:38 17.46131 21.44 6.23951 nd 0 3 0 0
24 6/14/02 6 12:51 17.46131 21.44 6.23951 nd 0 2 1 0
24 6/14/02 7 13:01 17.46131 21.44 6.23951 nd 0 5 0 0
24 6/14/02 8 13:08 17.46131 21.44 6.23951 nd 0 2 0 0
24 6/14/02 9 13:12 17.46131 21.44 6.23951 nd 0 3 0 0
24 6/14/02 10 13:18 17.46131 21.44 6.23951 nd 0 2 0 0
27 6/14/02 1 18:17 16.859195 21.44 6.02435 nd 0 0 0 0 Y
27 6/14/02 2 18:21 16.859195 21.44 6.02435 nd 0 3 0 0
27 6/14/02 3 18:25 16.859195 21.44 6.02435 nd 0 3 0 0
27 6/14/02 4 18:30 16.859195 21.44 6.02435 nd 0 5 1 0
27 6/14/02 5 18:45 16.859195 21.44 6.02435 nd 0 0 0 0 Y
27 6/14/02 6 18:53 16.859195 21.44 6.02435 nd 0 1 0 0
27 6/14/02 7 18:59 16.859195 21.44 6.02435 nd 0 1 0 0
27 6/14/02 8 19:04 16.859195 21.44 6.02435 nd 0 1 0 0 Y
27 6/14/02 9 19:09 16.859195 21.44 6.02435 nd 0 1 1 0
27 6/14/02 10 19:22 16.859195 21.44 6.02435 nd 0 1 0 0
28 6/14/02 1 20:13 18.804487 21.44 6.71947 nd 0 0 0 0 Y
28 6/14/02 2 20:18 18.804487 21.44 6.71947 nd 0 1 1 0
28 6/14/02 3 20:22 18.804487 21.44 6.71947 nd 0 0 0 0 Y
28 6/14/02 4 20:27 18.804487 21.44 6.71947 nd 0 0 0 0 Y
28 6/14/02 5 20:33 18.804487 21.44 6.71947 nd 0 1 0 0
28 6/14/02 6 20:36 18.804487 21.44 6.71947 nd 0 0 0 0
28 6/14/02 7 20:41 18.804487 21.44 6.71947 nd 0 1 0 0
28 6/14/02 8 20:46 18.804487 21.44 6.71947 nd 0 1 0 0
28 6/14/02 9 20:49 18.804487 21.44 6.71947 nd 0 3 0 0 Y
28 6/14/02 10 20:54 18.804487 21.44 6.71947 nd 0 0 0 0
29 6/14/02 1 22:16 21.323529 21.44 7.61961 nd 0 1 0 0
29 6/14/02 2 22:20 21.323529 21.44 7.61961 nd 0 3 0 0
29 6/14/02 3 22:24 21.323529 21.44 7.61961 nd 0 0 0 0
29 6/14/02 4 22:27 21.323529 21.44 7.61961 nd 0 2 0 0
29 6/14/02 5 22:31 21.323529 21.44 7.61961 nd 0 0 0 0 Y
29 6/14/02 6 22:35 21.323529 21.44 7.61961 nd 0 2 0 0
29 6/14/02 7 22:40 21.323529 21.44 7.61961 nd 0 1 0 0 Y
29 6/14/02 8 22:47 21.323529 21.44 7.61961 nd 0 1 0 0
29 6/14/02 9 23:03 21.323529 21.44 7.61961 nd 0 2 0 0
29 6/14/02 10 23:08 21.323529 21.44 7.61961 nd 0 2 0 0
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Load Records And Rates Lower Desdemona Shoals Sample Volume assumes 25% of total load diverted to sampler; 50% if one drag arm
WH Pearson and GD Williams 6/11/02 - 6/15/02

Start End

1 Sample 6/11/02 15:18 16:30 2 16000 4843 12000 8 67 2 36.141791 18.0708955

2 Sample 6/11/02 16:57 18:25 3 16545 5752 18000 10 78 2 36.8717949 18.4358974

3 Off 6/11/02 19:06 20:15 2 16510 5752 12000 0 64 2 44.9375 22.46875

4 Off 6/11/02 20:38 21:49 2 16510 5752 12000 0 66 2 43.5757576 21.7878788

5 Sample 6/11/02 22:17 0:32 2 16600 5605 18000 10 86 2 32.5872093 16.2936047

6 Off 6/12/02 0:50 2:04 3 16500 5605 16000 0 64 2 43.7890625 21.8945313

7 Off 6/12/02 2:23 3:56 3 16519 5605 16000 0 83 2 33.7650602 16.8825301

8 Sample 6/12/02 4:15 6:00 1 15319 4482 6000 10 105 2 21.3428571 10.6714286

9 Sample 6/12/02 15:30 16:56 3 16552 5605 16000 10 76 2 36.875 18.4375

10 Off 6/12/02 17:31 18:54 3 15900 5000 16000 0 73 2 34.2465753 17.1232877

11 Sample 6/12/02 20:30 22:32 5 16510 5605 22000 10 102 1 54.9509804 27.4754902

12 Sample 6/12/02 22:56 1:14 4 16500 5617 28000 10 118 1 47.6016949 23.8008475

13 Off 6/13/02 1:37 4:00 6 16520 5617 32000 0 118 1 47.6016949 23.8008475

14 Sample 6/13/02 15:15 16:36 3 16529 5617 15000 10 71 2 39.556338 19.778169

15 Sample 6/13/02 17:10 18:45 2 16524 5617 12000 10 80 2 35.10625 17.553125

16 Sample 6/13/02 19:04 20:31 2 16515 5617 10000 10 77 2 36.474026 18.237013

17 Sample 6/13/02 20:54 22:16 2 16531 5617 12000 11 70 2 40.1214286 20.0607143

18 Sample 6/13/02 22:38 0:09 3 16539 5867 16000 10 81 2 36.2160494 18.1080247

Load Time
# Passes

Wet Load 
Volume 
(cu yd)

Sample 
Load Rate 

(cu yd/min)

No. Drag 
Arms in 

Operation

Ave. Load 
Rate per 
Arm (cu 
yd/min)

Load 
Sequence

Sampling 
Instructions

No. Basket 
Samples 
Taken 

Pumping 
Time (min)

Settled 
Solids 

Volume 
(cu yd)

Total 
Distance 
Travelled 

(ft)

Date
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19 Off 6/14/02 0:28 1:40 3 16500 5867 18000 0 62 2 47.3145161 23.6572581

20 Off 6/14/02 1:59 3:29 3 16500 5867 16000 0 80 2 36.66875 18.334375

21 Off 6/14/02 3:50 5:09 2 16519 5867 15000 0 73 2 40.1849315 20.0924658

22 Off 6/14/02 5:35 8:14 2 15800 4843 10000 0 141 1 34.3475177 17.1737589

23 Sample 6/14/02 9:54 11:38 2 16551 5867 12000 10 89 2 32.9606742 16.4803371

24 Sample 6/14/02 12:18 13:57 3 16546 5867 18000 10 84 2 34.922619 17.4613095

25 Off 6/14/02 14:18 15:47 3 16508 5867 18000 0 77 2 38.0974026 19.0487013

26 Off 6/14/02 16:07 17:47 3 16526 5867 18000 0 90 2 32.5944444 16.2972222

27 Sample 6/14/02 18:12 19:46 2 16537 5867 12000 10 87 2 33.7183908 16.8591954

28 Sample 6/14/02 20:10 21:48 2 16540 5867 12500 10 78 2 37.6089744 18.8044872

29 Sample 6/14/02 22:13 23:36 2 15900 5800 12000 10 68 2 42.6470588 21.3235294

30 Off 6/15/02 0:06 1:32 3 16533 6029 18000 0 74 2 40.7364865 20.3682432

31 Off 6/15/02 1:53 3:20 3 16200 6029 18000 0 75 2 40.1933333 20.0966667

32 Off 6/15/02 3:43 5:12 3 16524 6029 18000 0 77 2 39.1493506 19.5746753

33 Off 6/15/02 5:34 7:36 2 16516 6029 12000 0 107 2 28.1728972 14.0864486

Summary
Total # Hauls 

(H)

# Hauls 
Sampled 

(h)  
Total Haul 
Volume (V)

33 17 186737
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WH Pearson and GD Williams First Version: 24-Jul-02 Revised: 4-Dec-02
Battelle Marine Sciences Laboratory NOTE:  Shaded cells are input.
Sequim, Washington

This calculation run is for Location Start Date End Date
Desdemona 9/17/2002 9/17/2002

Overall Summary Statements

Adult Equivalent Loss of all age classes taken to 2+ is 3023  with 95% CI  1200
We are 95% confident that the true value lies between 1823 and 4223

Adult Equivalent Loss of all age classes taken to 3+ is 1361  with 95% CI  540
We are 95% confident that the true value lies between 820 and 1901

Number of MALE recruits lost to fishery is estimated to be 476 with 95% CI 189
We are 95% confident that the true value lies between 287 and 665

Sex Ratios by Age Class Derived from Field Observations

 
Male Female Sexed Male Female

YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.00 0.10 0.017 0.00 0 0.00 0
1+ 0.02173 652.0 299175.46 0.60 0.160 62.59 2757.201073 28.17 558.3332174
2+ 0.06518 1956.1 779430.81 0.86 0.649 1091.77 242808.4893 491.30 49168.71908
3+ 0.03259 978.0 35428.67 0.86 2.222 1868.97 129371.8837 841.04 26197.80645
All 3586.2 1114034.95  3023.34 374937.57 1360.50 75924.86

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0 0.50 0.00 0 E = Crabs Entrained (number of Crabs)
1+ 0.50 31.30 689.3002683 0.50 31.30 689.3002683 M = Post-Entrainment Mortality (proportion)
2+ 0.50 545.89 60702.12232 0.50 545.89 60702.12232 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1991)
3+ 0.50 934.48 32342.97092 0.50 934.48 32342.97092 AEL = Adult Equivalent Loss
All 1511.67 93734.39 1511.67 93734.39 VAR(AEL) =AEL Variance

3023.34 187468.79
Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.02 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0 0.50 0.00 0 E = Crabs Entrained (number of Crabs)
1+ 0.50 14.08 139.5833043 0.50 14.08 139.5833043 M = Post-Entrainment Mortality (proportion)
2+ 0.50 245.65 12292.17977 0.50 245.65 12292.17977 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 420.52 6549.451612 0.50 420.52 6549.451612 AEL = Adult Equivalent Loss
All 680.25 18981.21 680.25 18981.21 VAR(AEL) =AEL Variance

1360.501 37962.429
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 3586.2 AEL at 2+ 3023.3 AEL at 3+ 1360.5
Var(E) 1114035.0 Var(AEL2+) 374937.6 Var(AEL3+) 75924.9
SE E 1055.5 SE AEL 612.3 SE AEL 275.5
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 2068.7 95% C. I. 1200.1 95% C. I. 540.1
CV E (%) 29.43 CV AEL (%) 20.25 CV AEL (%) 20.25

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 680.3 AEL at 3+ 680.3
Var(AEL) 18981.2 Var(AEL) 18981.2
SE AEL 137.8 SE AEL 137.8
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 270.0 95% C. I. 270.0
CV AEL (%) 20.25 CV AEL (%) 20.25

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Fishery 
(number of 

crab)
680.3 0.70 476.2 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 476.2
Var(AEL) 9300.795197
SE LF 96.4
Z at 0.975 1.95996
95% C. I. 189.0
CV LF (%) 20.25

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class % of Total
Age Class

Proportion of Total AEL

Proportion

Female Male

SUMMARY OF CALCULATION OF ADULT EQUIVALENT LOSS BASED ON MODIFIED DREDGE IMPACT MODEL AND DIRECT 
MEASUREMENT OF ENTRAINMENT RATES at Desdemona Shoals, September 2002

Total Volume Dredged (cy)
30012

Age Class

Age Class Total
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Estimating Entrainment Rate, Total Entrainment, and Variance
Lower Desdemona Shoals 9/17/2002
WH Pearson and GD Williams

Summary

YOY 1+ 2+ 3+ Total
0-50 51-100 101-150 >150

R 0.000 0.022 0.065 0.033 0.119
E 0.0 652.0 1956.1 978.0 3586.169

Var(E) 0.00 299175.46 779430.81 35428.67  
SE (E) 0.00 546.97 882.85 188.23
CV(E) 0.00 0.84 0.45 0.19

Calculations

Rj Variance Rj (Variance x Load Sheet) Entrainment (Rj x V)
Load # (j) V YOY 1+ 2+ 3+ YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

402 5002 0.0000 0.0869 0.2607 0.1304 0.0000 0.0076 0.0170 0.0000 0 434.6872 1304.061 652.0307
403 5002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0 0
406 5002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0 0
407 5002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0 0

h 4
Vh 20008
H 6
VH 30012

Estimating E

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

numerator 0 434.6872 1304.061 652.0307
denominator 20008 20008 20008 20008
R 0.000 0.022 0.065 0.033
E 0.0 652.0 1956.1 978.0

Estimating Variance and CV

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

first term (Load to load variability)
step 1 0.33333
step 2 0 106286 956574.2 239143.5

0 11809.56 106286 26571.5
0 11809.56 106286 26571.5
0 11809.56 106286 26571.5

step 3 (total) 0 141714.7 1275432 318858.1
step 4 3
step 5 0 15746.08 141714.7 35428.67

second term (Basket to basket variability)
step 1 1.5
step 2 0 188952.9 425144.1 0

0 0 0 0
0 0 0 0
0 0 0 0

step 3 (total) 0 188952.9 425144.1 0
step 4 0 283429.4 637716.1 0

Var(E) 0 299175.5 779430.8 35428.67  
SE (E) 0 546.9693 882.8538 188.2251
CV(E) 0 0.83887 0.451335 0.19245
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Variance By Load Lower Desdemona Shoals
WH Pearson and GD Williams 9/17/2002

Sum of Squares (by load -  w2)

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

402 9/17/02 1 0 2 1 1 7.6714 0 1.7778 1 0
402 9/17/02 2 0 0 4 1 7.6714 0 0.4444 4 0
402 9/17/02 3 0 0 1 1 7.6714 0 0.4444 1 0

1 Total 3 0 2 6 3 23.014 0 2.6667 6 0
Mean (cij) 0 0.667 2 1

Rj 0 0.0869 0.2607 0.1304
Var Rj 0 0.0076 0.017 0

403 9/17/02 1 0 0 0 0 14.33 0 0 0 0
403 9/17/02 2 0 0 0 0 14.33 0 0 0 0
403 9/17/02 3 0 0 0 0 14.33 0 0 0 0

2 Total 3 0 0 0 0 42.989 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

406 9/17/02 1 0 0 0 0 14.605 0 0 0 0
406 9/17/02 2 0 0 0 0 14.605 0 0 0 0
406 9/17/02 3 0 0 0 0 14.605 0 0 0 0

3 Total 3 0 0 0 0 43.816 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

407 9/17/02 1 0 0 0 0 12.25 0 0 0 0
407 9/17/02 2 0 0 0 0 12.25 0 0 0 0
407 9/17/02 3 0 0 0 0 12.25 0 0 0 0

4 Total 3 0 0 0 0 36.749 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

Sample 
Volume 
(CY) (w)

Number of Crabs
Load 

Sequence 
Number

Date Sample 
Number
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Total Entrainment by Load Lower Desdemona Shoals
WH Pearson and GD Williams 9/17/2002

Totals by Age Class i Rij 

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
402 5002 3 23.014253 0 2 6 3 0.0000 0.0869 0.2607 0.1304
403 5002 3 42.988887 0 0 0 0 0.0000 0.0000 0.0000 0.0000
406 5002 3 43.815596 0 0 0 0 0.0000 0.0000 0.0000 0.0000
407 5002 3 36.748565 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Load # 
(j)

Total 
Load 

Volume 
(V)

# Samples 
(b)

Total 
Sample 

Volume (v)
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Total Entrainment by Load Lower Desdemona Shoals
WH Pearson and GD Williams 9/17/2002

Totals by Age Class i Rij 

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
402 5002 3 23.014253 0 2 6 3 0.0000 0.0869 0.2607 0.1304
403 5002 3 42.988887 0 0 0 0 0.0000 0.0000 0.0000 0.0000
406 5002 3 43.815596 0 0 0 0 0.0000 0.0000 0.0000 0.0000
407 5002 3 36.748565 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Load # 
(j)

Total 
Load 

Volume 
(V)

# Samples 
(b)

Total 
Sample 

Volume (v)
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Within Load Record Lower Desdemona Shoals
WH Pearson and GD Williams 9/17/2002

Totals by Age Class i

YOY 1+ 2+ 3+ UID Load 
# (j)

# 
Samples 

(b)

Total 
Sample 
Volume

YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

402 9/17/02 1 1345 12.631313 36.44 7.67142 31 0 2 1 1 Y 402 3 23.01425 0 2 6 3
402 9/17/02 2 1402 12.631313 36.44 7.67142 31.29 0 0 4 1 Y 403 3 42.98889 0 0 0 0
402 9/17/02 3 1436 12.631313 36.44 7.67142 32.9 0 0 1 1 Y 406 3 43.8156 0 0 0 0
403 9/17/02 1 1720 23.59434 36.44 14.3296 24.98 0 0 0 0 Y 407 3 36.74856 0 0 0 0
403 9/17/02 2 1732 23.59434 36.44 14.3296 23.99 0 0 0 0 Y
403 9/17/02 3 1803 23.59434 36.44 14.3296 21.12 0 0 0 0 N
406 9/17/02 1 2150 24.048077 36.44 14.6052 30.46 0 0 0 0 N
406 9/17/02 2 2205 24.048077 36.44 14.6052 30.29 0 0 0 0 Y
406 9/17/02 3 2213 24.048077 36.44 14.6052 30.28 0 0 0 0 N
407 9/17/02 1 2250 20.169355 36.44 12.2495 30.64 0 0 0 0 N
407 9/17/02 2 2339 20.169355 36.44 12.2495 30.14 0 0 0 0 N
407 9/17/02 3 2343 20.169355 36.44 12.2495 30.2 0 0 0 0 N

Salinity 
(ppt)

Number of Crabs (c) by age class (i)

Sample 
Load Rate 
(cu yd/min)

Sample 
Volume 
(CY) (w)

Effective 
Sample 

Time 
(sec)

Load 
Sequence 
Number (j)

Date
Sample 
Number 

(l)

Start Time 
(h:m)
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Load Records And Rates Lower Desdemona Shoals Sample Volume assumes 25% of total load diverted to sampler; 50% if one drag arm
WH Pearson and GD Williams 9/17/2002

Start End  

402 Sample 9/17/02 1345 1539 4 5002 20000 3 99 2 25.2626263 12.6313131

403 Sample 9/17/02 1711 1809 5 5002 9000 3 53 2 47.1886792 23.5943396

404 Off 9/17/02 1831 1925 2 5002 8000 0 49 2 51.0408163 25.5204082

405 Off 9/17/02 1946 2058 3 5002 9000 0 45 2 55.5777778 27.7888889

406 Sample 9/17/02 2125 2222 2 5002 9000 3 52 2 48.0961538 24.0480769

407 Sample 9/17/02 2250 2358 2 5002 9000 3 62 2 40.3387097 20.1693548

 

Summary
Total # Loads 

(H)

# Loads 
Sampled 

(h)  
Total Load 
Volume (V)

6 4 30012

Load Time
# Passes

Sample 
Load Rate 

(cu yd/min)

No. Drag 
Arms in 

Operation

Ave. Load 
Rate per 
Arm (cu 
yd/min)

Load 
Sequence

Sampling 
Instructions

No. Basket 
Samples 
Taken 

Pumping 
Time (min)

Settled 
Solids 

Volume 
(cu yd) 

Total 
Distance 
Travelled 

(ft)

Date
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WH Pearson and GD Williams First Version: 24-Jul-02 Revised: 4-Dec-02
Battelle Marine Sciences Laboratory NOTE:  Shaded cells are input.
Sequim, Washington

This calculation run is for Location Start Date End Date  
Upper Sands 23-Sep-02 23-Sep-02

Overall Summary Statements

Adult Equivalent Loss of all age classes taken to 2+ is 54  with 95% CI  103
We are 95% confident that the true value lies between 0 and 157

Adult Equivalent Loss of all age classes taken to 3 + is 24  with 95% CI  47
We are 95% confident that the true value lies between 0 and 71

Number of MALE recruits lost to fishery is estimated to be 8 with 95% CI 16
We are 95% confident that the true value lies between 0 and 25

Sex Ratios by Age Class, Derived from June Data

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 559.6 313164.14 0.10 0.017 0.92 0.852589376 0.42 0.172649349
1+ 0.01018 549.9 302366.19 0.60 0.160 52.79 2786.606852 23.75 564.2878875
2+ 0.00000 0.0 0.00 0.86 0.649 0.00 0 0.00 0
3+ 0.00000 0.0 0.00 0.86 2.222 0.00 0 0.00 0
All 1109.5 615530.34  53.71 2787.46 24.17 564.46

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

 
Proportion AEL VAR(AEL) Proportion AEL VAR(AEL)

YOY 0.50 0.46 0.213147344 0.50 0.46 0.213147344
1+ 0.50 26.39 696.6517129 0.50 26.39 696.6517129
2+ 0.50 0.00 0 0.50 0.00 0
3+ 0.50 0.00 0 0.50 0.00 0  
All 26.86 696.86 26.86 696.86

1393.73
Age Class Distribution

of Entrained of AEL at 2+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Age Class Female Male

Age Class MaleFemale

Proportion of Total AEL 2+Age Class % of Total
Age Class

Proportion

SUMMARY OF CALCULATION OF ADULT EQUIVALENT LOSS BASED ON MODIFIED DREDGE IMPACT MODEL AND DIRECT 
MEASUREMENT OF ENTRAINMENT RATES at Upper Sands in September 2002.

Total Volume Dredged (cy)
54036

Age Class Total

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A3 1



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.21 0.043162337 0.50 0.21 0.043162337 E = Crabs Entrained (number of Crabs)
1+ 0.50 11.88 141.0719719 0.50 11.88 141.0719719 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0 0.50 0.00 0 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0 0.50 0.00 0 AEL = Adult Equivalent Loss
All 12.09 141.12 12.09 141.12 VAR(AEL) =AEL Variance

24.170 282.230
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 1109.5 AEL at 2+ 53.7 AEL at 3+ 24.2
Var(E) 615530.3 Var(AEL2+) 2787.5 Var(AEL3+) 564.5
SE E 784.6 SE AEL 52.8 SE AEL 23.8
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 1537.7 95% C. I. 103.5 95% C. I. 46.6
CV E (%) 70.71 CV AEL (%) 98.30 CV AEL (%) 98.30

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 12.1 AEL at 3+ 12.1
Var(AEL) 141.1 Var(AEL) 141.1
SE AEL 11.9 SE AEL 11.9
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 23.3 95% C. I. 23.3
CV AEL (%) 98.30 CV AEL (%) 98.30

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
12.1 0.70 8.5 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 8.5
Var(AEL) 69.14641576
SE LF 8.3
Z at 0.975 1.95996
95% C. I. 16.3
CV LF (%) 98.30

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class
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Estimating Entrainment Rate, Total Entrainment, and Variance
Upper Sands 9/23/2002
WH Pearson and GD Williams Assuming Sample Volume 1 (25% of total load)

Summary

YOY 1+ 2+ 3+ Total
0-50 51-100 101-150 >150

R 0.010 0.010 0.000 0.000 0.021
E 559.6 549.9 0.0 0.0 1109.489

Var(E) 313164.14 302366.19 0.00 0.00  
SE (E) 559.61 549.88 0.00 0.00
CV(E) 1.00 1.00 0.00 0.00

Calculations

Rj Variance Rj (Variance x Load Sheet) Entrainment (Rj x V)
Load # (j) V YOY 1+ 2+ 3+ YOY 1+ 2+ 3+ YOY 1+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150 0-50 51-100

453 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
454 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
455 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
456 6192 0.0000 0.0888 0.0000 0.0000 0.0000 0.0079 0.0000 0.0000 0 549.87835
457 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
458 6192 0.0904 0.0000 0.0000 0.0000 0.0082 0.0000 0.0000 0.0000 559.61071 0
459 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
460 6192 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0
461 4500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0

h 9
Vh 54036
H 9
VH 54036

Estimating E

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

numerator 559.61071 549.87835 0 0
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denominator 54036 54036 54036 54036
R 0.010 0.010 0.000 0.000
E 559.6 549.9 0.0 0.0

Estimating Variance and CV

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

first term (Load to load variability)
step 1 0
step 2 4112.1366 3970.3496 0 0

4112.1366 3970.3496 0 0
4112.1366 3970.3496 0 0
4112.1366 237040.09 0 0
4112.1366 3970.3496 0 0
245505.15 3970.3496 0 0
4112.1366 3970.3496 0 0
4112.1366 3970.3496 0 0

step 3 (total) 2171.8542 2096.9684 0 0
step 4 8
step 5 0 0 0 0

second term (Basket to basket variability)
step 1 1
step 2 0 0 0 0

0 0 0 0
0 0 0 0
0 302366.19 0 0
0 0 0 0

313164.14 0 0 0
0 0 0 0
0 0 0 0

step 3 (total) 313164.14 302366.19 0 0
step 4 313164.14 302366.19 0 0

Var(E) 313164.14 302366.19 0 0  
SE (E) 559.61071 549.87835 0 0
CV(E) 1 1 0 0
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Variance By Load Upper Sands
WH Pearson and GD Williams 9/23/2002

Sum of Squares (by load -  w2)

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

453 9/23/02 1 0 0 0 0 12.864 0 0 0 0
453 9/23/02 2 0 0 0 0 12.864 0 0 0 0
453 9/23/02 3 0 0 0 0 12.864 0 0 0 0

1 Total 3 0 0 0 0 38.592 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

454 9/23/02 1 0 0 0 0 5.1726 0 0 0 0
454 9/23/02 2 0 0 0 0 5.1726 0 0 0 0
454 9/23/02 3 0 0 0 0 5.1726 0 0 0 0

2 Total 3 0 0 0 0 15.518 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

455 9/23/02 1 0 0 0 0 5.6554 0 0 0 0
455 9/23/02 2 0 0 0 0 5.6554 0 0 0 0
455 9/23/02 3 0 0 0 0 5.6554 0 0 0 0

3 Total 3 0 0 0 0 16.966 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

456 9/23/02 1 0 1 0 0 3.7536 0 0.4444 0 0
456 9/23/02 2 0 0 0 0 3.7536 0 0.1111 0 0
456 9/23/02 3 0 0 0 0 3.7536 0 0.1111 0 0

4 Total 3 0 1 0 0 11.261 0 0.6667 0 0
Mean (cij) 0 0.333 0 0

Rj 0 0.0888 0 0
Var Rj 0 0.0079 0 0

457 9/23/02 1 0 0 0 0 4.5608 0 0 0 0

Sample 
Volume 
(CY) (w)

Number of Crabs
Load 

Sequence 
Number

Date Sample 
Number

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A3 5



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

457 9/23/02 2 0 0 0 0 4.5608 0 0 0 0
457 9/23/02 3 0 0 0 0 4.5608 0 0 0 0

5 Total 3 0 0 0 0 13.682 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

458 9/23/02 1 0 0 0 0 3.6883 0.1111 0 0 0
458 9/23/02 2 1 0 0 0 3.6883 0.4444 0 0 0
458 9/23/02 3 0 0 0 0 3.6883 0.1111 0 0 0

6 Total 3 1 0 0 0 11.065 0.6667 0 0 0
Mean (cij) 0.333 0 0 0

Rj 0.0904 0 0 0
Var Rj 0.0082 0 0 0

459 9/23/02 1 0 0 0 0 5.1726 0 0 0 0
459 9/23/02 2 0 0 0 0 5.1726 0 0 0 0
459 9/23/02 3 0 0 0 0 5.1726 0 0 0 0

7 Total 3 0 0 0 0 15.518 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

460 9/23/02 1 0 0 0 0 4.5123 0 0 0 0
460 9/23/02 2 0 0 0 0 4.5123 0 0 0 0
460 9/23/02 3 0 0 0 0 4.5123 0 0 0 0

8 Total 3 0 0 0 0 13.537 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

461 9/23/02 1 0 0 0 0 4.4036 0 0 0 0
461 9/23/02 2 0 0 0 0 4.4036 0 0 0 0
461 9/23/02 3 0 0 0 0 4.4036 0 0 0 0

9 Total 3 0 0 0 0 13.211 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0
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Total Entrainment by Load Upper Sands
WH Pearson and GD Williams 9/23/2002

Totals by Age Class i Rij 

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
453 6192 3 38.592 0 0 0 0 0.0000 0.0000 0.0000 0.0000
454 6192 3 15.517756 0 0 0 0 0.0000 0.0000 0.0000 0.0000
455 6192 3 16.96608 0 0 0 0 0.0000 0.0000 0.0000 0.0000
456 6192 3 11.260673 0 1 0 0 0.0000 0.0888 0.0000 0.0000
457 6192 3 13.682323 0 0 0 0 0.0000 0.0000 0.0000 0.0000
458 6192 3 11.064835 1 0 0 0 0.0904 0.0000 0.0000 0.0000
459 6192 3 15.517756 0 0 0 0 0.0000 0.0000 0.0000 0.0000
460 6192 3 13.536766 0 0 0 0 0.0000 0.0000 0.0000 0.0000
461 4500 3 13.210714 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Load # 
(j)

Total 
Load 

Volume 
(V)

# 
Samples 

(b)

Total 
Sample 

Volume (v)
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Within Load Record Upper Sands Sample Volume = 25% of total load; 50% if one drag arm
WH Pearson and GD Williams 9/23/2002

Tota

YOY 1+ 2+ 3+ UID Load 
# (j)

# 
Samples 

(b)

Total 
Sample 
Volume

YOY

0-50 51-100 101-150 >150 0-50

453 09/23/02 1 2342 36 21.44 12.864 9.2 0 0 0 0 N 453 3 38.592
453 09/23/02 2 0003 36 21.44 12.864 10.6 0 0 0 0 N 454 3 15.5178
453 09/23/02 3 nd 36 21.44 12.864 12.9 0 0 0 0 N 455 3 16.9661
454 09/23/02 1 0127 18.878049 16.44 5.17259 6.7 0 0 0 0 Y 456 3 11.2607
454 09/23/02 2 0151 18.878049 16.44 5.17259 15.9 0 0 0 0 N 457 3 13.6823
454 09/23/02 3 0215 18.878049 16.44 5.17259 16.3 0 0 0 0 N 458 3 11.0648
455 09/23/02 1 0340 20.64 16.44 5.65536 15.9 0 0 0 0 N 459 3 15.5178
455 09/23/02 2 0356 20.64 16.44 5.65536 18.3 0 0 0 0 N 460 3 13.5368
455 09/23/02 3 0413 20.64 16.44 5.65536 18.8 0 0 0 0 N 461 3 13.2107
456 09/23/02 1 0617 13.699115 16.44 3.75356 17.19 0 1 0 0 N
456 09/23/02 2 0653 13.699115 16.44 3.75356 15.59 0 0 0 0 N
456 09/23/02 3 0712 13.699115 16.44 3.75356 14.8 0 0 0 0 N
457 09/23/02 1 0836 16.645161 16.44 4.56077 14.1 0 0 0 0 N
457 09/23/02 2 0855 16.645161 16.44 4.56077 10.6 0 0 0 0 N
457 09/23/02 3 0909 16.645161 16.44 4.56077 9.85 0 0 0 0 N
458 09/23/02 1 1151 13.46087 16.44 3.68828 9.91 0 0 0 0 Y
458 09/23/02 2 1207 13.46087 16.44 3.68828 13.69 1 0 0 0 Y
458 09/23/02 3 1235 13.46087 16.44 3.68828 12.83 0 0 0 0 N
459 09/23/02 1 1532 18.878049 16.44 5.17259 0.17 0 0 0 0 N
459 09/23/02 2 1555 18.878049 16.44 5.17259 18 0 0 0 0 N
459 9/23/02 3 1607 18.878049 16.44 5.17259 19.3 0 0 0 0 N
460 9/23/02 1 1728 16.468085 16.44 4.51226 18.9 0 0 0 0 N
460 9/23/02 2 1752 16.468085 16.44 4.51226 17.7 0 0 0 0 N
460 9/23/02 3 1823 16.468085 16.44 4.51226 16.6 0 0 0 0 N
461 9/23/02 1 1951 16.071429 16.44 4.40357 5.2 0 0 0 0 N
461 9/23/02 2 2016 16.071429 16.44 4.40357 6.7 0 0 0 0 N
461 9/23/02 3 2024 16.071429 16.44 4.40357 14 0 0 0 0 N

 

Salinity 
(ppt)

Number of Crabs (c) by age class (i)

Sample 
Load Rate 
(cu yd/min)

Sample 
Volume 
(CY) (w)

Effective 
Sample 

Time 
(sec)

Load 
Sequence 
Number (j)

Date
Sample 
Number 

(l)

Start Time 
(h:m)
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Load Records And Rates Upper Sands Sample Volume assumes 25% of total load diverted to sampler; 50% if one drag
WH Pearson and GD Williams 9/23/2002

Start End

453 Sample 9/23/02 0000 0053 2 6192 9000 3 43 2 72 36

454 Sample 9/23/02 0113 0255 3 6192 9000 3 82 2 37.7560976 18.8780488

455 Sample 9/23/02 0323 0453 4 6192 12000 3 75 2 41.28 20.64

456 Sample 9/23/02 0530 0751 4 6192 12000 3 113 2 27.3982301 13.699115

457 Sample 9/23/02 0836 1042 5 6192 15000 3 93 2 33.2903226 16.6451613

458 Sample 9/23/02 1134 1429 8 6192 20000 3 115 2 26.9217391 13.4608696

459 Sample 9/23/02 1506 1648 5 6192 15000 3 82 2 37.7560976 18.8780488

460 Sample 9/23/02 1726 1924 4 6192 12000 3 94 2 32.9361702 16.4680851

461 Sample 9/23/02 1951 2116 4 4500 10000 3 70 2 32.1428571 16.0714286

Summary
Total # Loads 

(H)

# Loads 
Sampled 

(h)  
Total Load 
Volume (V)

9 9 54036

Load Time
# Passes

Sample 
Load Rate 

(cu yd/min)

No. Drag 
Arms in 

Operation

Ave. Load 
Rate per 
Arm (cu 
yd/min)

Load 
Sequence

Sampling 
Instructions

No. Basket 
Samples 
Taken

Pumping 
Time (min)

Settled 
Solids 

Volume 
(cu yd)

Total 
Distance 
Travelled 

(ft)

Date
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Variance By Load Upper Sands
WH Pearson and GD Williams 9/23/2002

Sum of Squares (by load -  w2)

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

453 9/23/02 1 0 0 0 0 12.864 0 0 0 0
453 9/23/02 2 0 0 0 0 12.864 0 0 0 0
453 9/23/02 3 0 0 0 0 12.864 0 0 0 0

1 Total 3 0 0 0 0 38.592 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

454 9/23/02 1 0 0 0 0 5.1726 0 0 0 0
454 9/23/02 2 0 0 0 0 5.1726 0 0 0 0
454 9/23/02 3 0 0 0 0 5.1726 0 0 0 0

2 Total 3 0 0 0 0 15.518 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

455 9/23/02 1 0 0 0 0 5.6554 0 0 0 0
455 9/23/02 2 0 0 0 0 5.6554 0 0 0 0
455 9/23/02 3 0 0 0 0 5.6554 0 0 0 0

3 Total 3 0 0 0 0 16.966 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

456 9/23/02 1 0 1 0 0 3.7536 0 0.4444 0 0
456 9/23/02 2 0 0 0 0 3.7536 0 0.1111 0 0
456 9/23/02 3 0 0 0 0 3.7536 0 0.1111 0 0

4 Total 3 0 1 0 0 11.261 0 0.6667 0 0
Mean (cij) 0 0.333 0 0

Rj 0 0.0888 0 0
Var Rj 0 0.0079 0 0

457 9/23/02 1 0 0 0 0 4.5608 0 0 0 0

Sample 
Volume 
(CY) (w)

Number of Crabs
Load 

Sequence 
Number

Date Sample 
Number

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A3 1



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

457 9/23/02 2 0 0 0 0 4.5608 0 0 0 0
457 9/23/02 3 0 0 0 0 4.5608 0 0 0 0

5 Total 3 0 0 0 0 13.682 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

458 9/23/02 1 0 0 0 0 3.6883 0.1111 0 0 0
458 9/23/02 2 1 0 0 0 3.6883 0.4444 0 0 0
458 9/23/02 3 0 0 0 0 3.6883 0.1111 0 0 0

6 Total 3 1 0 0 0 11.065 0.6667 0 0 0
Mean (cij) 0.333 0 0 0

Rj 0.0904 0 0 0
Var Rj 0.0082 0 0 0

459 9/23/02 1 0 0 0 0 5.1726 0 0 0 0
459 9/23/02 2 0 0 0 0 5.1726 0 0 0 0
459 9/23/02 3 0 0 0 0 5.1726 0 0 0 0

7 Total 3 0 0 0 0 15.518 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

460 9/23/02 1 0 0 0 0 4.5123 0 0 0 0
460 9/23/02 2 0 0 0 0 4.5123 0 0 0 0
460 9/23/02 3 0 0 0 0 4.5123 0 0 0 0

8 Total 3 0 0 0 0 13.537 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

461 9/23/02 1 0 0 0 0 4.4036 0 0 0 0
461 9/23/02 2 0 0 0 0 4.4036 0 0 0 0
461 9/23/02 3 0 0 0 0 4.4036 0 0 0 0

9 Total 3 0 0 0 0 13.211 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0
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Total Entrainment by Load Upper Sands
WH Pearson and GD Williams 9/23/2002

Totals by Age Class i Rij 

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
453 6192 3 38.592 0 0 0 0 0.0000 0.0000 0.0000 0.0000
454 6192 3 15.517756 0 0 0 0 0.0000 0.0000 0.0000 0.0000
455 6192 3 16.96608 0 0 0 0 0.0000 0.0000 0.0000 0.0000
456 6192 3 11.260673 0 1 0 0 0.0000 0.0888 0.0000 0.0000
457 6192 3 13.682323 0 0 0 0 0.0000 0.0000 0.0000 0.0000
458 6192 3 11.064835 1 0 0 0 0.0904 0.0000 0.0000 0.0000
459 6192 3 15.517756 0 0 0 0 0.0000 0.0000 0.0000 0.0000
460 6192 3 13.536766 0 0 0 0 0.0000 0.0000 0.0000 0.0000
461 4500 3 13.210714 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Load # 
(j)

Total 
Load 

Volume 
(V)

# 
Samples 

(b)

Total 
Sample 

Volume (v)
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Within Load Record Upper Sands Sample Volume = 25% of total load; 50% if one drag arm
WH Pearson and GD Williams 9/23/2002

Tota

YOY 1+ 2+ 3+ UID Load 
# (j)

# 
Samples 

(b)

Total 
Sample 
Volume

YOY

0-50 51-100 101-150 >150 0-50

453 09/23/02 1 2342 36 21.44 12.864 9.2 0 0 0 0 N 453 3 38.592
453 09/23/02 2 0003 36 21.44 12.864 10.6 0 0 0 0 N 454 3 15.5178
453 09/23/02 3 nd 36 21.44 12.864 12.9 0 0 0 0 N 455 3 16.9661
454 09/23/02 1 0127 18.878049 16.44 5.17259 6.7 0 0 0 0 Y 456 3 11.2607
454 09/23/02 2 0151 18.878049 16.44 5.17259 15.9 0 0 0 0 N 457 3 13.6823
454 09/23/02 3 0215 18.878049 16.44 5.17259 16.3 0 0 0 0 N 458 3 11.0648
455 09/23/02 1 0340 20.64 16.44 5.65536 15.9 0 0 0 0 N 459 3 15.5178
455 09/23/02 2 0356 20.64 16.44 5.65536 18.3 0 0 0 0 N 460 3 13.5368
455 09/23/02 3 0413 20.64 16.44 5.65536 18.8 0 0 0 0 N 461 3 13.2107
456 09/23/02 1 0617 13.699115 16.44 3.75356 17.19 0 1 0 0 N
456 09/23/02 2 0653 13.699115 16.44 3.75356 15.59 0 0 0 0 N
456 09/23/02 3 0712 13.699115 16.44 3.75356 14.8 0 0 0 0 N
457 09/23/02 1 0836 16.645161 16.44 4.56077 14.1 0 0 0 0 N
457 09/23/02 2 0855 16.645161 16.44 4.56077 10.6 0 0 0 0 N
457 09/23/02 3 0909 16.645161 16.44 4.56077 9.85 0 0 0 0 N
458 09/23/02 1 1151 13.46087 16.44 3.68828 9.91 0 0 0 0 Y
458 09/23/02 2 1207 13.46087 16.44 3.68828 13.69 1 0 0 0 Y
458 09/23/02 3 1235 13.46087 16.44 3.68828 12.83 0 0 0 0 N
459 09/23/02 1 1532 18.878049 16.44 5.17259 0.17 0 0 0 0 N
459 09/23/02 2 1555 18.878049 16.44 5.17259 18 0 0 0 0 N
459 9/23/02 3 1607 18.878049 16.44 5.17259 19.3 0 0 0 0 N
460 9/23/02 1 1728 16.468085 16.44 4.51226 18.9 0 0 0 0 N
460 9/23/02 2 1752 16.468085 16.44 4.51226 17.7 0 0 0 0 N
460 9/23/02 3 1823 16.468085 16.44 4.51226 16.6 0 0 0 0 N
461 9/23/02 1 1951 16.071429 16.44 4.40357 5.2 0 0 0 0 N
461 9/23/02 2 2016 16.071429 16.44 4.40357 6.7 0 0 0 0 N
461 9/23/02 3 2024 16.071429 16.44 4.40357 14 0 0 0 0 N

 

Salinity 
(ppt)

Number of Crabs (c) by age class (i)

Sample 
Load Rate 
(cu yd/min)

Sample 
Volume 
(CY) (w)

Effective 
Sample 

Time 
(sec)

Load 
Sequence 
Number (j)

Date
Sample 
Number 

(l)

Start Time 
(h:m)
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Load Records And Rates Upper Sands Sample Volume assumes 25% of total load diverted to sampler; 50% if one drag
WH Pearson and GD Williams 9/23/2002

Start End

453 Sample 9/23/02 0000 0053 2 6192 9000 3 43 2 72 36

454 Sample 9/23/02 0113 0255 3 6192 9000 3 82 2 37.7560976 18.8780488

455 Sample 9/23/02 0323 0453 4 6192 12000 3 75 2 41.28 20.64

456 Sample 9/23/02 0530 0751 4 6192 12000 3 113 2 27.3982301 13.699115

457 Sample 9/23/02 0836 1042 5 6192 15000 3 93 2 33.2903226 16.6451613

458 Sample 9/23/02 1134 1429 8 6192 20000 3 115 2 26.9217391 13.4608696

459 Sample 9/23/02 1506 1648 5 6192 15000 3 82 2 37.7560976 18.8780488

460 Sample 9/23/02 1726 1924 4 6192 12000 3 94 2 32.9361702 16.4680851

461 Sample 9/23/02 1951 2116 4 4500 10000 3 70 2 32.1428571 16.0714286

Summary
Total # Loads 

(H)

# Loads 
Sampled 

(h)  
Total Load 
Volume (V)

9 9 54036

Load Time
# Passes

Sample 
Load Rate 

(cu yd/min)

No. Drag 
Arms in 

Operation

Ave. Load 
Rate per 
Arm (cu 
yd/min)

Load 
Sequence

Sampling 
Instructions

No. Basket 
Samples 
Taken

Pumping 
Time (min)

Settled 
Solids 

Volume 
(cu yd)

Total 
Distance 
Travelled 

(ft)

Date
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WH Pearson and GD Williams First Version: 24-Jul-02 Revised: 4-Dec-02
Battelle Marine Sciences Laboratory
Sequim, Washington

This calculation run is for Location Start Date End Date
Miller Sands 1-Oct-02 8-Oct-02

Overall Summary Statements

Adult Equivalent Loss of all age classes taken to2+ is 0  with 95% CI  0
We are 95% confident that the true value lies between 0 and 0

Adult Equivalent Loss of all age classes taken to 3+ is 0  with 95% CI  0
We are 95% confident that the true value lies between 0 and 0

Number of MALE recruits lost to fishery is estimated to be 0 with 95% CI 0
We are 95% confident that the true value lies between 0 and 0

Sex Ratios by Age Class, Derived from June Data

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.00 0.10 0.017 0.00 0 0.00 0
1+ 0.00000 0.0 0.00 0.60 0.160 0.00 0 0.00 0
2+ 0.00000 0.0 0.00 0.86 0.649 0.00 0 0.00 0
3+ 0.00000 0.0 0.00 0.86 2.222 0.00 0 0.00 0
All 0.0 0.00 0.00 0.00 0.00 0.00

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Clas

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL)
YOY 0.50 0.00 0 0.50 0.00 0
1+ 0.50 0.00 0 0.50 0.00 0
2+ 0.50 0.00 0 0.50 0.00 0
3+ 0.50 0.00 0 0.50 0.00 0

Proportion

Female Male

SUMMARY OF CALCULATION OF ADULT EQUIVALENT LOSS BASED ON MODIFIED DREDGE IMPACT MODEL AND DIRECT 
MEASUREMENT OF ENTRAINMENT RATES from Miller Sands, October 2002

Total Volume Dredged (cy)
443563

Age Class

Age Class Total
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All 0.00 0.00 0.00 0.00
0.00

Age Class Distribution

of Entrained of AEL at 2+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 0.00 0.00 1+ 0.0000 0.0000
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.00 0.00
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Clas

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0 0.50 0.00 0 E = Crabs Entrained (number of Crabs)
1+ 0.50 0.00 0 0.50 0.00 0 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0 0.50 0.00 0 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Ar
3+ 0.50 0.00 0 0.50 0.00 0 AEL = Adult Equivalent Loss
All 0.00 0.00 0.00 0.00 VAR(AEL) =AEL Variance

0.000 0.000
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 0.00 0.00 1+ 0.0000 0.0000
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.00 0.00
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 0.0 AEL at 2+ 0.0 AEL at 3+ 0.0
Var(E) 0.0 Var(AEL2+) 0.0 Var(AEL3+) 0.0
SE E 0.0 SE AEL 0.0 SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 0.0 95% C. I. 0.0 95% C. I. 0.0
CV E (%) 0.00 CV AEL (%) 0.00 CV AEL (%) 0.00

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 0.0 AEL at 3+ 0.0
Var(AEL) 0.0 Var(AEL) 0.0
SE AEL 0.0 SE AEL 0.0

Age Class % of Total
Age Class

Proportion of Total AEL 2+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 0.0 95% C. I. 0.0
CV AEL (%) 0.00 CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
0.0 0.70 0.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987)

Loss to Fishery with Confidence Limits

Loss to Fishery 0.0
Var(AEL) 0
SE LF 0.0
Z at 0.975 1.95996
95% C. I. 0.0
CV LF (%) 0.00

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.
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rmstrong et al. 1987
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Estimating Entrainment Rate, Total Entrainment, and Variance
Miller Sands 10/1/02 - 10/8/02
WH Pearson and GD Williams

Summary

YOY 1+ 2+ 3+ Total
0-50 51-100 101-150 >150

R 0.000 0.000 0.000 0.000 0.000
E 0.0 0.0 0.0 0.0 0.000

Var(E) 0.00 0.00 0.00 0.00  
SE (E) 0.00 0.00 0.00 0.00
CV(E) 0.00 0.00 0.00 0.00

Calculations

Rj Variance Rj (Variance x Load Sheet) Entrainment (Rj x V)
Load # (j) V YOY 1+ 2+ 3+ YOY 1+ 2+ 3+ YOY 1+ 2+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150 0-50 51-100 101-150

462 5045 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
464 5045 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
465 4810 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
467 4928 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
470 3601 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
473 5903 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
475 5903 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
476 5903 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
478 5903 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
481 5903 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
484 5915 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
485 5915 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
487 6053 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
490 6017 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
492 6017 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
495 5940 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
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496 5940 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
499 6103 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
502 6103 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
503 6103 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
505 6217 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
507 6217 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
509 6091 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
511 6091 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
514 6257 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
515 6257 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
517 6257 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
519 6257 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
521 6243 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
522 6243 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
524 6270 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
525 6270 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
527 6243 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
530 6040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
531 6040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0
534 5815 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0

h 36
Vh 211858
H 75
VH 443563

Estimating E

YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

numerator 0 0 0 0
denominator 211858 211858 211858 211858
R 0.000 0.000 0.000 0.000
E 0.0 0.0 0.0 0.0

Estimating Variance and CV
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YOY 1+ 2+ 3+
0-50 51-100 101-150 >150

first term (Load to load variability)
step 1 0.52
step 2 0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

step 3 (total) 0 0 0 0
step 4 35
step 5 0 0 0 0

second term (Basket to basket variability)
step 1 2.08333
step 2 0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
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0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

step 3 (total) 0 0 0 0
step 4 0 0 0 0

Var(E) 0 0 0 0  
SE (E) 0 0 0 0
CV(E) 0 0 0 0
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Variance By Load Miller Sands
WH Pearson and GD Williams 10/1/02 - 10/8/02

Sum of Squares (by load -  w2)

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

462 10/1/02 1 0 0 0 0 6.4384 0 0 0 0
462 10/1/02 2 0 0 0 0 6.4384 0 0 0 0
462 10/1/02 3 0 0 0 0 6.4384 0 0 0 0
462 10/1/02 4 0 0 0 0 6.4384 0 0 0 0

1 Total 4 0 0 0 0 25.754 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

464 10/1/02 1 0 0 0 0 4.6078 0 0 0 0
464 10/1/02 2 0 0 0 0 4.6078 0 0 0 0
464 10/1/02 3 0 0 0 0 4.6078 0 0 0 0
464 10/1/02 4 0 0 0 0 4.6078 0 0 0 0

2 Total 4 0 0 0 0 18.431 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

465 10/1/02 1 0 0 0 0 5.4014 0 0 0 0
465 10/1/02 2 0 0 0 0 5.4014 0 0 0 0
465 10/1/02 3 0 0 0 0 5.4014 0 0 0 0
465 10/1/02 4 0 0 0 0 5.4014 0 0 0 0

3 Total 4 0 0 0 0 21.606 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

467 10/1/02 1 0 0 0 0 5.6261 0 0 0 0
467 10/1/02 2 0 0 0 0 5.6261 0 0 0 0
467 10/1/02 3 0 0 0 0 5.6261 0 0 0 0
467 10/1/02 4 0 0 0 0 5.6261 0 0 0 0

4 Total 4 0 0 0 0 22.505 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

470 10/1/02 1 0 0 0 0 5.6061 0 0 0 0
470 10/1/02 2 0 0 0 0 5.6061 0 0 0 0
470 10/1/02 3 0 0 0 0 5.6061 0 0 0 0
470 10/1/02 4 0 0 0 0 5.6061 0 0 0 0

5 Total 4 0 0 0 0 22.424 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

473 10/2/02 1 0 0 0 0 5.7765 0 0 0 0
473 10/2/02 2 0 0 0 0 5.7765 0 0 0 0
473 10/2/02 3 0 0 0 0 5.7765 0 0 0 0
473 10/2/02 4 0 0 0 0 5.7765 0 0 0 0

6 Total 4 0 0 0 0 23.106 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

475 10/2/02 1 0 0 0 0 5.9464 0 0 0 0
475 10/2/02 2 0 0 0 0 5.9464 0 0 0 0
475 10/2/02 3 0 0 0 0 5.9464 0 0 0 0
475 10/2/02 4 0 0 0 0 5.9464 0 0 0 0

7 Total 4 0 0 0 0 23.786 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

476 10/2/02 1 0 0 0 0 5.184 0 0 0 0
476 10/2/02 2 0 0 0 0 5.184 0 0 0 0
476 10/2/02 3 0 0 0 0 5.184 0 0 0 0
476 10/2/02 4 0 0 0 0 5.184 0 0 0 0

8 Total 4 0 0 0 0 20.736 0 0 0 0
Mean (cij) 0 0 0 0

Rj 0 0 0 0
Var Rj 0 0 0 0

478 10/2/02 1 0 0 0 0 6.4183 0 0 0 0
478 10/2/02 2 0 0 0 0 6.4183 0 0 0 0
478 10/2/02 3 0 0 0 0 6.4183 0 0 0 0
478 10/2/02 4 0 0 0 0 6.4183 0 0 0 0

9 Total 4 0 0 0 0 25.673 0 0 0 0
Mean (cij) 0 0 0 0

Sample 
Volume 
(CY) (w)

Number of Crabs
Load 

Sequence 
Number

Date Sample 
Number
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Rj 0 0 0 0
Var Rj 0 0 0 0

481 10/2/02 1 0 0 0 0 5.4643 0 0 0 0
481 10/2/02 2 0 0 0 0 5.4643 0 0 0 0
481 10/2/02 3 0 0 0 0 5.4643 0 0 0 0
10 Total 3 0 0 0 0 16.393 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

484 10/3/02 1 0 0 0 0 5.7883 0 0 0 0
484 10/3/02 2 0 0 0 0 5.7883 0 0 0 0
484 10/3/02 3 0 0 0 0 5.7883 0 0 0 0
484 10/3/02 4 0 0 0 0 5.7883 0 0 0 0
11 Total 4 0 0 0 0 23.153 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

485 10/3/02 1 0 0 0 0 5.4754 0 0 0 0
485 10/3/02 2 0 0 0 0 5.4754 0 0 0 0
485 10/3/02 3 0 0 0 0 5.4754 0 0 0 0
485 10/3/02 4 0 0 0 0 5.4754 0 0 0 0
12 Total 4 0 0 0 0 21.901 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

487 10/3/02 1 0 0 0 0 7.6783 0 0 0 0
487 10/3/02 2 0 0 0 0 7.6783 0 0 0 0
487 10/3/02 3 0 0 0 0 8.6124 0 0 0 0
13 Total 3 0 0 0 0 23.969 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

490 10/3/02 1 0 0 0 0 7.7767 0 0 0 0
490 10/3/02 2 0 0 0 0 7.7767 0 0 0 0
490 10/3/02 3 0 0 0 0 7.7767 0 0 0 0
490 10/3/02 4 0 0 0 0 7.7767 0 0 0 0
14 Total 4 0 0 0 0 31.107 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

492 10/3/02 1 0 0 0 0 6.4401 0 0 0 0
492 10/3/02 2 0 0 0 0 6.4401 0 0 0 0
492 10/3/02 3 0 0 0 0 6.4401 0 0 0 0
492 10/3/02 4 0 0 0 0 6.4401 0 0 0 0
15 Total 4 0 0 0 0 25.76 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

495 10/4/02 1 0 0 0 0 8.0068 0 0 0 0
495 10/4/02 2 0 0 0 0 7.1384 0 0 0 0
495 10/4/02 3 0 0 0 0 7.1384 0 0 0 0
495 10/4/02 4 0 0 0 0 7.1384 0 0 0 0
16 Total 4 0 0 0 0 29.422 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

496 10/4/02 1 0 0 0 0 6.073 0 0 0 0
496 10/4/02 2 0 0 0 0 6.073 0 0 0 0
496 10/4/02 3 0 0 0 0 6.073 0 0 0 0
496 10/4/02 4 0 0 0 0 6.073 0 0 0 0
17 Total 4 0 0 0 0 24.292 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

499 10/4/02 1 0 0 0 0 6.5321 0 0 0 0
499 10/4/02 2 0 0 0 0 6.5321 0 0 0 0
499 10/4/02 3 0 0 0 0 6.5321 0 0 0 0
18 Total 3 0 0 0 0 19.596 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

502 10/4/02 1 0 0 0 0 4.594 0 0 0 0
502 10/4/02 2 0 0 0 0 4.594 0 0 0 0
502 10/4/02 3 0 0 0 0 4.8735 0 0 0 0
502 10/4/02 4 0 0 0 0 4.594 0 0 0 0
19 Total 4 0 0 0 0 18.656 0 0 0 0
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Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

503 10/4/02 1 0 0 0 0 5.5741 0 0 0 0
503 10/4/02 2 0 0 0 0 5.5741 0 0 0 0
503 10/4/02 3 0 0 0 0 5.5741 0 0 0 0
503 10/4/02 4 0 0 0 0 5.5741 0 0 0 0
20 Total 4 0 0 0 0 22.296 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

505 10/5/02 1 0 0 0 0 5.9981 0 0 0 0
505 10/5/02 2 0 0 0 0 5.9981 0 0 0 0
505 10/5/02 3 0 0 0 0 5.9981 0 0 0 0
505 10/5/02 4 0 0 0 0 5.9981 0 0 0 0
21 Total 4 0 0 0 0 23.992 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

507 10/5/02 1 0 0 0 0 4.4361 0 0 0 0
507 10/5/02 2 0 0 0 0 4.4361 0 0 0 0
507 10/5/02 3 0 0 0 0 4.4361 0 0 0 0
507 10/5/02 4 0 0 0 0 4.4361 0 0 0 0
22 Total 4 0 0 0 0 17.744 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

509 10/5/02 1 0 0 0 0 4.9671 0 0 0 0
509 10/5/02 2 0 0 0 0 4.9671 0 0 0 0
509 10/5/02 3 0 0 0 0 4.9671 0 0 0 0
509 10/5/02 4 0 0 0 0 4.9671 0 0 0 0
23 Total 4 0 0 0 0 19.868 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

511 10/5/02 1 0 0 0 0 6.2274 0 0 0 0
511 10/5/02 2 0 0 0 0 6.2274 0 0 0 0
511 10/5/02 3 0 0 0 0 6.2274 0 0 0 0
511 10/5/02 4 0 0 0 0 6.2274 0 0 0 0
24 Total 4 0 0 0 0 24.909 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

514 10/5/02 1 0 0 0 0 5.4254 0 0 0 0
514 10/6/02 2 0 0 0 0 5.4254 0 0 0 0
514 10/6/02 3 0 0 0 0 5.4254 0 0 0 0
514 10/6/02 4 0 0 0 0 5.4254 0 0 0 0
25 Total 4 0 0 0 0 21.701 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

515 10/6/02 1 0 0 0 0 5.3576 0 0 0 0
515 10/6/02 2 0 0 0 0 5.3576 0 0 0 0
515 10/6/02 3 0 0 0 0 5.3576 0 0 0 0
515 10/6/02 4 0 0 0 0 5.3576 0 0 0 0
26 Total 4 0 0 0 0 21.43 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

517 10/6/02 1 0 0 0 0 5.6395 0 0 0 0
517 10/6/02 2 0 0 0 0 5.6395 0 0 0 0
517 10/6/02 3 0 0 0 0 5.6395 0 0 0 0
517 10/6/02 4 0 0 0 0 5.6395 0 0 0 0
27 Total 4 0 0 0 0 22.558 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

519 10/6/02 1 0 0 0 0 5.7147 0 0 0 0
519 10/6/02 2 0 0 0 0 5.7147 0 0 0 0
519 10/6/02 3 0 0 0 0 5.7147 0 0 0 0
519 10/6/02 4 0 0 0 0 5.7147 0 0 0 0
28 Total 4 0 0 0 0 22.859 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

521 10/6/02 1 0 0 0 0 4.9726 0 0 0 0
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521 10/6/02 2 0 0 0 0 4.9726 0 0 0 0
521 10/6/02 3 0 0 0 0 4.9726 0 0 0 0
521 10/6/02 4 0 0 0 0 4.9726 0 0 0 0
29 Total 4 0 0 0 0 19.89 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

522 10/6/02 1 0 0 0 0 4.7516 0 0 0 0
522 10/6/02 2 0 0 0 0 4.7516 0 0 0 0
522 10/6/02 3 0 0 0 0 4.7516 0 0 0 0
522 10/6/02 4 0 0 0 0 4.7516 0 0 0 0
30 Total 4 0 0 0 0 19.006 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

524 10/7/02 1 0 0 0 0 4.8806 0 0 0 0
524 10/7/02 2 0 0 0 0 4.8806 0 0 0 0
524 10/7/02 3 0 0 0 0 4.8806 0 0 0 0
524 10/7/02 4 0 0 0 0 4.8806 0 0 0 0
31 Total 4 0 0 0 0 19.523 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

525 10/7/02 1 0 0 0 0 4.4739 0 0 0 0
525 10/7/02 2 0 0 0 0 4.4739 0 0 0 0
525 10/7/02 3 0 0 0 0 4.4739 0 0 0 0
525 10/7/02 4 0 0 0 0 4.4739 0 0 0 0
32 Total 4 0 0 0 0 17.896 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

527 10/7/02 1 0 0 0 0 5.5538 0 0 0 0
527 10/7/02 2 0 0 0 0 5.5538 0 0 0 0
527 10/7/02 3 0 0 0 0 5.5538 0 0 0 0
527 10/7/02 4 0 0 0 0 5.5538 0 0 0 0
33 Total 4 0 0 0 0 22.215 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

530 10/7/02 1 0 0 0 0 5.3732 0 0 0 0
530 10/7/02 2 0 0 0 0 5.3732 0 0 0 0
530 10/7/02 3 0 0 0 0 5.3732 0 0 0 0
530 10/7/02 4 0 0 0 0 5.3732 0 0 0 0
34 Total 4 0 0 0 0 21.493 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

531 10/7/02 1 0 0 0 0 5.5911 0 0 0 0
531 10/7/02 2 0 0 0 0 5.5911 0 0 0 0
531 10/7/02 3 0 0 0 0 5.5911 0 0 0 0
531 10/7/02 4 0 0 0 0 5.5911 0 0 0 0
35 Total 4 0 0 0 0 22.364 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0

534 10/8/02 1 0 0 0 0 5.8578 0 0 0 0
534 10/8/02 2 0 0 0 0 5.8578 0 0 0 0
534 10/8/02 3 0 0 0 0 5.8578 0 0 0 0
36 Total 3 0 0 0 0 17.573 0 0 0 0

Mean (cij) 0 0 0 0
Rj 0 0 0 0
Var Rj 0 0 0 0
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Total Entrainment by Load Miller Sands
WH Pearson and GD Williams 10/1/02 - 10/8/02

Totals by Age Class i Rij 

YOY 1+ 2+ 3+ YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150
462 5045 4 25.753524 0 0 0 0 0.0000 0.0000 0.0000 0.0000
464 5045 4 18.431067 0 0 0 0 0.0000 0.0000 0.0000 0.0000
465 4810 4 21.605574 0 0 0 0 0.0000 0.0000 0.0000 0.0000
467 4928 4 22.504533 0 0 0 0 0.0000 0.0000 0.0000 0.0000
470 3601 4 22.424409 0 0 0 0 0.0000 0.0000 0.0000 0.0000
473 5903 4 23.106029 0 0 0 0 0.0000 0.0000 0.0000 0.0000
475 5903 4 23.785618 0 0 0 0 0.0000 0.0000 0.0000 0.0000
476 5903 4 20.736179 0 0 0 0 0.0000 0.0000 0.0000 0.0000
478 5903 4 25.673365 0 0 0 0 0.0000 0.0000 0.0000 0.0000
481 5903 3 16.392791 0 0 0 0 0.0000 0.0000 0.0000 0.0000
484 5915 4 23.153 0 0 0 0 0.0000 0.0000 0.0000 0.0000
485 5915 4 21.901486 0 0 0 0 0.0000 0.0000 0.0000 0.0000
487 6053 3 23.969133 0 0 0 0 0.0000 0.0000 0.0000 0.0000
490 6017 4 31.106755 0 0 0 0 0.0000 0.0000 0.0000 0.0000
492 6017 4 25.760281 0 0 0 0 0.0000 0.0000 0.0000 0.0000
495 5940 4 29.422105 0 0 0 0 0.0000 0.0000 0.0000 0.0000
496 5940 4 24.29194 0 0 0 0 0.0000 0.0000 0.0000 0.0000
499 6103 3 19.596352 0 0 0 0 0.0000 0.0000 0.0000 0.0000
502 6103 4 18.655507 0 0 0 0 0.0000 0.0000 0.0000 0.0000
503 6103 4 22.296293 0 0 0 0 0.0000 0.0000 0.0000 0.0000
505 6217 4 23.992366 0 0 0 0 0.0000 0.0000 0.0000 0.0000
507 6217 4 17.744354 0 0 0 0 0.0000 0.0000 0.0000 0.0000
509 6091 4 19.868262 0 0 0 0 0.0000 0.0000 0.0000 0.0000
511 6091 4 24.909463 0 0 0 0 0.0000 0.0000 0.0000 0.0000
514 6257 4 21.701494 0 0 0 0 0.0000 0.0000 0.0000 0.0000
515 6257 4 21.430225 0 0 0 0 0.0000 0.0000 0.0000 0.0000
517 6257 4 22.558132 0 0 0 0 0.0000 0.0000 0.0000 0.0000
519 6257 4 22.858907 0 0 0 0 0.0000 0.0000 0.0000 0.0000
521 6243 4 19.890488 0 0 0 0 0.0000 0.0000 0.0000 0.0000
522 6243 4 19.006467 0 0 0 0 0.0000 0.0000 0.0000 0.0000
524 6270 4 19.5225 0 0 0 0 0.0000 0.0000 0.0000 0.0000
525 6270 4 17.895625 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Load # 
(j)

Total 
Load 

Volume 
(V)

# 
Samples 

(b)

Total 
Sample 

Volume (v)
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527 6243 4 22.215351 0 0 0 0 0.0000 0.0000 0.0000 0.0000
530 6040 4 21.492987 0 0 0 0 0.0000 0.0000 0.0000 0.0000
531 6040 4 22.364324 0 0 0 0 0.0000 0.0000 0.0000 0.0000
534 5815 3 17.573272 0 0 0 0 0.0000 0.0000 0.0000 0.0000

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A4 2



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

Within Load Record Miller Sands
WH Pearson and GD Williams 10/1/02 - 10/8/02

Totals by Age Class i

YOY 1+ 2+ 3+ UID Load 
# (j)

# 
Samples 

(b)

Total 
Volume YOY 1+ 2+ 3+

0-50 51-100 101-150 >150 0-50 51-100 101-150 >150

462 10/1/02 1 0013 18.017857 21.44 6.43838 nd 0 0 0 0 N 462 4 25.754 0 0 0 0
462 10/1/02 2 0039 18.017857 21.44 6.43838 nd 0 0 0 0 N 464 4 18.431 0 0 0 0
462 10/1/02 3 0114 18.017857 21.44 6.43838 0 0 0 0 0 N 465 4 21.606 0 0 0 0
462 10/1/02 4 0200 18.017857 21.44 6.43838 2 0 0 0 0 N 467 4 22.505 0 0 0 0
464 10/1/02 1 0443 16.816667 16.44 4.60777 10 0 0 0 0 N 470 4 22.424 0 0 0 0
464 10/1/02 2 0505 16.816667 16.44 4.60777 6 0 0 0 0 N 473 4 23.106 0 0 0 0
464 10/1/02 3 0529 16.816667 16.44 4.60777 nd 0 0 0 0 N 475 4 23.786 0 0 0 0
464 10/1/02 4 0558 16.816667 16.44 4.60777 12 0 0 0 0 N 476 4 20.736 0 0 0 0
465 10/1/02 1 0720 19.713115 16.44 5.40139 15 0 0 0 0 N 478 4 25.673 0 0 0 0
465 10/1/02 2 0727 19.713115 16.44 5.40139 15 0 0 0 0 N 481 3 16.393 0 0 0 0
465 10/1/02 3 0803 19.713115 16.44 5.40139 15 0 0 0 0 N 484 4 23.153 0 0 0 0
465 10/1/02 4 0824 19.713115 16.44 5.40139 15 0 0 0 0 N 485 4 21.901 0 0 0 0
467 10/1/02 1 1114 20.533333 16.44 5.62613 15 0 0 0 0 N 487 3 23.969 0 0 0 0
467 10/1/02 2 1127 20.533333 16.44 5.62613 16 0 0 0 0 N 490 4 31.107 0 0 0 0
467 10/1/02 3 1134 20.533333 16.44 5.62613 nd 0 0 0 0 N 492 4 25.76 0 0 0 0
467 10/1/02 4 1153 20.533333 16.44 5.62613 15 0 0 0 0 N 495 4 29.422 0 0 0 0
470 10/1/02 1 1740 20.460227 16.44 5.6061 8 0 0 0 0 N 496 4 24.292 0 0 0 0
470 10/1/02 2 1801 20.460227 16.44 5.6061 9 0 0 0 0 N 499 3 19.596 0 0 0 0
470 10/1/02 3 1817 20.460227 16.44 5.6061 10 0 0 0 0 N 502 4 18.656 0 0 0 0
470 10/1/02 4 1826 20.460227 16.44 5.6061 8 0 0 0 0 N 503 4 22.296 0 0 0 0
473 10/2/02 1 0126 21.082143 16.44 5.77651 10 0 0 0 0 N 505 4 23.992 0 0 0 0
473 10/2/02 2 0136 21.082143 16.44 5.77651 10 0 0 0 0 N 507 4 17.744 0 0 0 0
473 10/2/02 3 0151 21.082143 16.44 5.77651 nd 0 0 0 0 N 509 4 19.868 0 0 0 0
473 10/2/02 4 0212 21.082143 16.44 5.77651 10 0 0 0 0 N 511 4 24.909 0 0 0 0
475 10/2/02 1 0630 21.702206 16.44 5.9464 0 0 0 0 0 N 514 4 21.701 0 0 0 0
475 10/2/02 2 0642 21.702206 16.44 5.9464 0 0 0 0 0 N 515 4 21.43 0 0 0 0
475 10/2/02 3 0658 21.702206 16.44 5.9464 0 0 0 0 0 N 517 4 22.558 0 0 0 0
475 10/2/02 4 0711 21.702206 16.44 5.9464 nd 0 0 0 0 N 519 4 22.859 0 0 0 0
476 10/2/02 1 0914 18.919872 16.44 5.18404 0 0 0 0 0 N 521 4 19.89 0 0 0 0
476 10/2/02 2 0930 18.919872 16.44 5.18404 0 0 0 0 0 N 522 4 19.006 0 0 0 0
476 10/2/02 3 0946 18.919872 16.44 5.18404 0 0 0 0 0 N 524 4 19.523 0 0 0 0
476 10/2/02 4 1002 18.919872 16.44 5.18404 4 0 0 0 0 N 525 4 17.896 0 0 0 0
478 10/2/02 1 1438 23.424603 16.44 6.41834 8 0 0 0 0 N 527 4 22.215 0 0 0 0
478 10/2/02 2 1502 23.424603 16.44 6.41834 nd 0 0 0 0 N 530 4 21.493 0 0 0 0
478 10/2/02 3 1511 23.424603 16.44 6.41834 10 0 0 0 0 N 531 4 22.364 0 0 0 0
478 10/2/02 4 1534 23.424603 16.44 6.41834 10 0 0 0 0 N 534 3 17.573 0 0 0 0
481 10/2/02 1 2132 19.942568 16.44 5.46426 5 0 0 0 0 N
481 10/2/02 2 2151 19.942568 16.44 5.46426 5 0 0 0 0 N
481 10/2/02 3 2223 19.942568 16.44 5.46426 8 0 0 0 0 N
484 10/3/02 1 0412 21.125 16.44 5.78825 2 0 0 0 0 N
484 10/3/02 2 0428 21.125 16.44 5.78825 2 0 0 0 0 N  
484 10/3/02 3 0444 21.125 16.44 5.78825 nd 0 0 0 0 N
484 10/3/02 4 0500 21.125 16.44 5.78825 0 0 0 0 0 N
485 10/3/02 1 0632 19.983108 16.44 5.47537 0 0 0 0 0 N
485 10/3/02 2 0641 19.983108 16.44 5.47537 0 0 0 0 0 N

Load 
Sequence 
Number (j)

Date
Sample 
Number 

(l)

Start Time 
(h:m)

Number of Crabs (c) by age class (i)

Sample 
Load Rate 
(cu yd/min)

Sample 
Volume 
(CY) (w)

Effective 
Sample 

Time 
(sec)

Salinity 
(ppt)
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485 10/3/02 3 0656 19.983108 16.44 5.47537 0 0 0 0 0 N
485 10/3/02 4 0712 19.983108 16.44 5.47537 0 0 0 0 0 N
487 10/3/02 1 1152 28.023148 16.44 7.67834 2 0 0 0 0 N
487 10/3/02 2 1228 28.023148 16.44 7.67834 2 0 0 0 0 N
487 10/3/02 3 1249 28.023148 18.44 8.61245 4 0 0 0 0 N
490 10/3/02 1 1728 28.382075 16.44 7.77669 nd 0 0 0 0 N
490 10/3/02 2 1744 28.382075 16.44 7.77669 0 0 0 0 0 N
490 10/3/02 3 1800 28.382075 16.44 7.77669 0 0 0 0 0 N
490 10/3/02 4 1816 28.382075 16.44 7.77669 0 0 0 0 0 N
492 10/3/02 1 2137 23.503906 16.44 6.44007 0 0 0 0 0 N
492 10/3/02 2 2153 23.503906 16.44 6.44007 0 0 0 0 0 N
492 10/3/02 3 2209 23.503906 16.44 6.44007 0 0 0 0 0 N
492 10/3/02 4 2226 23.503906 16.44 6.44007 0 0 0 0 0 N
495 10/4/02 1 0340 26.052632 18.44 8.00684 4 0 0 0 0 N
495 10/4/02 2 0353 26.052632 16.44 7.13842 3 0 0 0 0 N
495 10/4/02 3 0406 26.052632 16.44 7.13842 1 0 0 0 0 N
495 10/4/02 4 0431 26.052632 16.44 7.13842 0 0 0 0 0 N
496 10/4/02 1 0541 22.164179 16.44 6.07299 0 0 0 0 0 N
496 10/4/02 2 0554 22.164179 16.44 6.07299 0 0 0 0 0 N
496 10/4/02 3 0608 22.164179 16.44 6.07299 0 0 0 0 0 N
496 10/4/02 4 0627 22.164179 16.44 6.07299 0 0 0 0 0 N
499 10/4/02 1 1208 23.839844 16.44 6.53212 5 0 0 0 0 N
499 10/4/02 2 1237 23.839844 16.44 6.53212 8 0 0 0 0 N
499 10/4/02 3 1250 23.839844 16.44 6.53212 8 0 0 0 0 N
502 10/4/02 1 1831 16.766484 16.44 4.59402 0 0 0 0 0 N
502 10/4/02 2 1853 16.766484 16.44 4.59402 0 0 0 0 0 N
502 10/4/02 3 1909 16.766484 17.44 4.87346 0 0 0 0 0 N
502 10/4/02 4 1932 16.766484 16.44 4.59402 0 0 0 0 0 N
503 10/4/02 1 2048 20.343333 16.44 5.57407 0 0 0 0 0 N
503 10/4/02 2 2104 20.343333 16.44 5.57407 0 0 0 0 0 N
503 10/4/02 3 2128 20.343333 16.44 5.57407 0 0 0 0 0 N
503 10/4/02 4 2145 20.343333 16.44 5.57407 0 0 0 0 0 N
505 10/5/02 1 0059 21.890845 16.44 5.99809 2 0 0 0 0 N
505 10/5/02 2 0115 21.890845 16.44 5.99809 2 0 0 0 0 N
505 10/5/02 3 0131 21.890845 16.44 5.99809 2 0 0 0 0 N
505 10/5/02 4 0159 21.890845 16.44 5.99809 2 0 0 0 0 N
507 10/5/02 1 0548 16.190104 16.44 4.43609 0 0 0 0 0 N
507 10/5/02 2 0606 16.190104 16.44 4.43609 0 0 0 0 0 N
507 10/5/02 3 0632 16.190104 16.44 4.43609 0 0 0 0 0 N
507 10/5/02 4 0645 16.190104 16.44 4.43609 0 0 0 0 0 N
509 10/5/02 1 1044 18.127976 16.44 4.96707 0 0 0 0 0 N
509 10/5/02 2 1100 18.127976 16.44 4.96707 1 0 0 0 0 N
509 10/5/02 3 1118 18.127976 16.44 4.96707 1 0 0 0 0 N
509 10/5/02 4 1147 18.127976 16.44 4.96707 1 0 0 0 0 N
511 10/5/02 1 1549 22.727612 16.44 6.22737 2 0 0 0 0 N
511 10/5/02 2 1605 22.727612 16.44 6.22737 2 0 0 0 0 N
511 10/5/02 3 1629 22.727612 16.44 6.22737 2 0 0 0 0 N
511 10/5/02 4 1637 22.727612 16.44 6.22737 0 0 0 0 0 N
514 10/5/02 1 2336 19.800633 16.44 5.42537 0 0 0 0 0 N
514 10/6/02 2 0000 19.800633 16.44 5.42537 nd 0 0 0 0 N
514 10/6/02 3 0025 19.800633 16.44 5.42537 nd 0 0 0 0 N
514 10/6/02 4 0105 19.800633 16.44 5.42537 nd 0 0 0 0 N
515 10/6/02 1 0159 19.553125 16.44 5.35756 0 0 0 0 0 N
515 10/6/02 2 0218 19.553125 16.44 5.35756 0 0 0 0 0 N
515 10/6/02 3 0240 19.553125 16.44 5.35756 0 0 0 0 0 N
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515 10/6/02 4 0247 19.553125 16.44 5.35756 0 0 0 0 0 N
517 10/6/02 1 0709 20.582237 16.44 5.63953 0 0 0 0 0 N
517 10/6/02 2 0728 20.582237 16.44 5.63953 0 0 0 0 0 N
517 10/6/02 3 0747 20.582237 16.44 5.63953 0 0 0 0 0 N
517 10/6/02 4 0756 20.582237 16.44 5.63953 0 0 0 0 0 N
519 10/6/02 1 1219 20.856667 16.44 5.71473 2 0 0 0 0 N
519 10/6/02 2 1242 20.856667 16.44 5.71473 2 0 0 0 0 N
519 10/6/02 3 1256 20.856667 16.44 5.71473 2 0 0 0 0 N
519 10/6/02 4 1320 20.856667 16.44 5.71473 8 0 0 0 0 N
521 10/6/02 1 1739 18.148256 16.44 4.97262 0 0 0 0 0 N
521 10/6/02 2 1800 18.148256 16.44 4.97262 0 0 0 0 0 N
521 10/6/02 3 1813 18.148256 16.44 4.97262 0 0 0 0 0 N
521 10/6/02 4 1829 18.148256 16.44 4.97262 0 0 0 0 0 N
522 10/6/02 1 2029 17.341667 16.44 4.75162 0 0 0 0 0 N
522 10/6/02 2 2038 17.341667 16.44 4.75162 0 0 0 0 0 N
522 10/6/02 3 2058 17.341667 16.44 4.75162 0 0 0 0 0 N
522 10/6/02 4 2119 17.341667 16.44 4.75162 0 0 0 0 0 N
524 10/7/02 1 0144 17.8125 16.44 4.88063 0 0 0 0 0 N
524 10/7/02 2 0155 17.8125 16.44 4.88063 nd 0 0 0 0 N
524 10/7/02 3 0211 17.8125 16.44 4.88063 0 0 0 0 0 N
524 10/7/02 4 0233 17.8125 16.44 4.88063 0 0 0 0 0 N
525 10/7/02 1 0427 16.328125 16.44 4.47391 0 0 0 0 0 N
525 10/7/02 2 0450 16.328125 16.44 4.47391 0 0 0 0 0 N
525 10/7/02 3 0501 16.328125 16.44 4.47391 0 0 0 0 0 N
525 10/7/02 4 0514 16.328125 16.44 4.47391 0 0 0 0 0 N
527 10/7/02 1 1042 20.269481 16.44 5.55384 0 0 0 0 0 N
527 10/7/02 2 1115 20.269481 16.44 5.55384 0 0 0 0 0 N
527 10/7/02 3 1142 20.269481 16.44 5.55384 0 0 0 0 0 N
527 10/7/02 4 1205 20.269481 16.44 5.55384 0 0 0 0 0 N
530 10/7/02 1 1845 19.61039 16.44 5.37325 0 0 0 0 0 N
530 10/7/02 2 1855 19.61039 16.44 5.37325 0 0 0 0 0 N
530 10/7/02 3 1917 19.61039 16.44 5.37325 0 0 0 0 0 N
530 10/7/02 4 1930 19.61039 16.44 5.37325 nd 0 0 0 0 N
531 10/7/02 1 2117 20.405405 16.44 5.59108 0 0 0 0 0 N
531 10/7/02 2 2139 20.405405 16.44 5.59108 0 0 0 0 0 N
531 10/7/02 3 2156 20.405405 16.44 5.59108 0 0 0 0 0 N
531 10/7/02 4 2215 20.405405 16.44 5.59108 0 0 0 0 0 N
534 10/8/02 1 0424 21.378676 16.44 5.85776 0 0 0 0 0 N
534 10/8/02 2 0439 21.378676 16.44 5.85776 0 0 0 0 0 N
534 10/8/02 3 0502 21.378676 16.44 5.85776 nd 0 0 0 0 N
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Load Records And Rates Miller Sands Sample Volume assumes 25% of total load is diverted to sampler; 50% if one drag arm
WH Pearson and GD Williams 10/1/02 - 10/8/02

Start End

462 Sample 10/01/02 0005 0215 5 5045 12500 4 70 2 36.0357143 18.0178571

463 Off 10/01/02 0245 0418 3 5045 7500 0 70 2 36.0357143 18.0178571

464 Sample 10/01/02 0440 0630 5 5045 10000 4 75 2 33.6333333 16.8166667

465 Sample 10/01/02 0710 0831 3 4810 8000 4 61 2 39.4262295 19.7131148

466 Off 10/01/02 0908 1017 3 4928 8000 0 51 2 48.3137255 24.1568627

467 Sample 10/01/02 1053 1203 3 4928 8000 4 60 2 41.0666667 20.5333333

468 Off 10/01/02 1237 1350 4 4928 9000 0 58 2 42.4827586 21.2413793

469 Off 10/01/02 1446 1542 2 5775 4500 0 51 2 56.6176471 28.3088235

470 Sample 10/01/02 1736 1830 3 3601 6000 4 44 2 40.9204545 20.4602273

471 Off 10/01/02 2052 2201 3 5775 6000 0 74 2 39.0202703 19.5101351

472 Off
10/02/02

2256 0015
4 5903 6000 0 69

2 42.7753623 21.3876812

473 Sample 10/02/02 0119 0244 4 5903 9000 4 70 2 42.1642857 21.0821429

474 Off 10/02/02 0331 0457 3 5903 8000 0 71 2 41.5704225 20.7852113

475 Sample 10/02/02 0622 0745 4 5903 9000 4 68 2 43.4044118 21.7022059

476 Sample 10/02/02 0905 1038 4 5903 9000 4 78 2 37.8397436 18.9198718

477 Off 10/02/02 1201 1319 4 5903 9000 0 63 2 46.8492063 23.4246032

478 Sample 10/02/02 1437 1550 3 5903 7500 4 63 2 46.8492063 23.4246032

Sample 
Load Rate 

(cu yd/min)

No. Drag 
Arms in 

Operation

Ave. Load 
Rate per 
Arm (cu 
yd/min)

Load 
Sequence

Sampling 
Instructions

No. Basket 
Samples 
Taken 

Pumping 
Time (min)

Settled 
Solids 

Volume 
(cu yd)

Total 
Distance 
Travelled 

(ft)

Date
Load Time

# Passes
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479 Off 10/02/02 1649 1805 4 5903 10000 0 61 2 48.3852459 24.192623

480 Off 10/02/02 1855 2040 4 5903 10000 0 75 2 39.3533333 19.6766667

481 Sample 10/02/02 2129 2258 4 5903 10000 3 74 2 39.8851351 19.9425676

482 Off 10/03/02 2350 0105 4 5915 10000 0 50 2 59.15 29.575

483 Off 10/03/02 0153 0305 3 5915 7500 0 62 2 47.7016129 23.8508065

484 Sample 10/03/02 0403 0523 3 5915 8000 4 70 2 42.25 21.125

485 Sample 10/03/02 0623 0752 4 5915 10000 4 74 2 39.9662162 19.9831081

486 Off 10/03/02 0854 1050 6 6053 11000 0 96 2 31.5260417 15.7630208

487 Sample 10/03/02 1145 1254 4 6053 9000 3 54 2 56.0462963 28.0231481

488 Off 10/03/02 1340 1439 3 6053 7500 0 49 2 61.7653061 30.8826531

489 Off 10/03/02 1530 1641 4 6017 9000 0 56 2 53.7232143 26.8616071

490 Sample 10/03/02 1727 1835 4 6017 10000 4 53 2 56.7641509 28.3820755

491 Off 10/03/02 1921 2042 4 6017 10000 0 66 2 45.5833333 22.7916667

492 Sample 10/03/02 2136 2255 4 6017 10000 4 64 2 47.0078125 23.5039063

493 Off 10/03/02 2340 0054 3 5940 7500 0 64 2 46.40625 23.203125

494 Off 10/04/02 0143 0245 3 5940 7500 0 52 2 57.1153846 28.5576923

495 Sample 10/04/02 0336 0443 3 5940 7500 4 57 2 52.1052632 26.0526316

496 Sample 10/04/02 0535 0657 4 5940 9000 4 67 2 44.3283582 22.1641791

497 Off 10/04/02 0754 0922 4 6006 10000 0 73 2 41.1369863 20.5684932

498 Off 10/04/02 1005 1145 7 6103 7000 0 64 2 47.6796875 23.8398438
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499 Sample 10/04/02 1207 1336 6 6103 6000 3 64 2 47.6796875 23.8398438

500 Off 10/04/02 1354 1521 5 6103 5000 0 62 2 49.2177419 24.608871

501 Off 10/04/02 1546 1755 6 6103 6000 0 99 2 30.8232323 15.4116162

502 Sample 10/04/02 1819 2020 6 6103 6000 4 91 2 33.532967 16.7664835

503 Sample 10/04/02 2047 2227 6 6103 6000 4 75 2 40.6866667 20.3433333

504 Off 10/05/02 2248 0027 7 6217 8000 0 59 2 52.6864407 26.3432203

505 Sample 10/05/02 0058 0234 6 6217 7000 4 71 2 43.7816901 21.8908451

506 Off 10/05/02 0258 0514 6 6217 7000 0 106 2 29.3254717 14.6627358

507 Sample 10/05/02 0539 0745 6 6217 6000 4 96 2 32.3802083 16.1901042

508 Off 10/05/02 0809 1002 6 6217 6000 0 83 2 37.4518072 18.7259036

509 Sample 10/05/02 1035 1229 6 6091 7000 4 84 2 36.2559524 18.1279762

510 Off 10/05/02 1257 1507 5 6091 6000 0 70 2 43.5071429 21.7535714

511 Sample 10/05/02 1540 1727 5 6091 6000 4 67 2 45.4552239 22.7276119

512 Off 10/05/02 1814 2010 5 6091 10000 0 76 2 40.0723684 20.0361842

513 Off 10/05/02 2050 2250 5 6091 10000 0 80 2 38.06875 19.034375

514 Sample 10/05/02 2327 0116 6 6257 6500 4 79 2 39.6012658 19.8006329

515 Sample 10/06/02 0148 0356 7 6257 9000 4 80 2 39.10625 19.553125

516 Off 10/6/02 0437 0624 5 6257 9000 0 72 2 43.4513889 21.7256944

517 Sample 10/6/02 0706 0854 5 6257 9000 4 76 2 41.1644737 20.5822368

518 Off 10/6/02 0934 1134 6 6257 9400 0 85 2 36.8058824 18.4029412

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A4 3



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

519 Sample 10/6/02 1209 1359 5 6257 6500 4 75 2 41.7133333 20.8566667

520 Off 10/6/02 1431 1658 8 6243 10400 0 82 2 38.0670732 19.0335366

521 Sample 10/6/02 1732 1928 6 6243 9500 4 86 2 36.2965116 18.1482558

522 Sample 10/6/02 2010 2210 6 6243 9000 4 90 2 34.6833333 17.3416667

523 Off 10/6-7/02 2240 0059 6 6270 7500 0 91 2 34.4505495 17.2252747

524 Sample 10/7/02 0130 0353 7 6270 9000 4 88 2 35.625 17.8125

525 Sample 10/7/02 0425 0641 7 6270 8000 4 96 2 32.65625 16.328125

526 Off 10/7/02 0727 0948 6 6270 8000 0 106 2 29.5754717 14.7877358

527 Sample 10/7/02 1033 1252 5 6243 8000 4 77 2 40.538961 20.2694805

528 Off 10/7/02 1325 1527 5 6053 6500 0 87 2 34.7873563 17.3936782

529 Off 10/7/02 1555 1808 7 6040 10000 0 90 2 33.5555556 16.7777778

530 Sample 10/7/02 1845 2037 6 6040 8000 4 77 2 39.2207792 19.6103896

531 Sample 10/7/02 2110 2255 4 6040 5000 4 74 2 40.8108108 20.4054054

532 Off 10/7/02 2327 0119 6 5815 8000 0 96 2 30.2864583 15.1432292

533 Off 10/8/02 0152 0348 6 5815 7000 0 71 2 40.9507042 20.4753521

534 Sample 10/8/02 0419 0537 5 5815 5000 3 68 2 42.7573529 21.3786765

535 Off 10/8/02 0628 0745 4 5815 4000 0 63 2 46.1507937 23.0753968

536 Sample 10/8/02 0827 1010 5 5815 5000 0 68 2 42.7573529 21.3786765

Summary
Total # Loads 

(H)

# Loads 
Sampled 

(h)  
Total Load 
Volume (V)

75 36 443563

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix A4 4



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

Fish and Invertebrate Catch All Upriver Locations
WH Pearson and GD Williams 6/10/02 - 10/08/02

Desdemona 1 06/11/02 1 1535 3
Desdemona 1 06/11/02 2 1540 1
Desdemona 1 06/11/02 3 1600
Desdemona 1 06/11/02 4 1607 1
Desdemona 1 06/11/02 5 1613
Desdemona 1 06/11/02 6 1618
Desdemona 1 06/11/02 7 1623
Desdemona 1 06/11/02 8 1630
Desdemona 2 06/11/02 1 1659 3
Desdemona 2 06/11/02 2 1705 2
Desdemona 2 06/11/02 3 1710 2
Desdemona 2 06/11/02 4 1715 1
Desdemona 2 06/11/02 5 1720
Desdemona 2 06/11/02 6 1735 9 1 1
Desdemona 2 06/11/02 7 1758 1
Desdemona 2 06/11/02 8 1805 1
Desdemona 2 06/11/02 9 1812 2 1
Desdemona 2 06/11/02 10 1820 1
Desdemona 5 06/11/02 1 2221 1
Desdemona 5 06/11/02 2 2225
Desdemona 5 06/11/02 3 2230 1
Desdemona 5 06/11/02 4 2239 1 2
Desdemona 5 06/11/02 5 2248 2
Desdemona 5 06/11/02 6 2325 1
Desdemona 5 06/11/02 7 2333 1
Desdemona 5 06/11/02 8 2340
Desdemona 5 06/11/02 9 2345 1
Desdemona 5 06/12/02 10 0010 1
Desdemona 8 06/12/02 1 0419
Desdemona 8 06/12/02 2 0426
Desdemona 8 06/12/02 3 0434
Desdemona 8 06/12/02 4 0442
Desdemona 8 06/12/02 5 0449
Desdemona 8 06/12/02 6 0455 1 1 1
Desdemona 8 06/12/02 7 0502 3
Desdemona 8 06/12/02 8 0509 3
Desdemona 8 06/12/02 9 0516 1
Desdemona 8 06/12/02 10 0523 1 1
Desdemona 9 06/12/02 1 1533 1 1 1
Desdemona 9 06/12/02 2 1538 4 1
Desdemona 9 06/12/02 3 1544 4
Desdemona 9 06/12/02 4 1551 2 1
Desdemona 9 06/12/02 5 1608 6 1 1 3
Desdemona 9 06/12/02 6 1615 2 1 5
Desdemona 9 06/12/02 7 1621 2 2
Desdemona 9 06/12/02 8 1626 2
Desdemona 9 06/12/02 9 1641 2
Desdemona 9 06/12/02 10 1649 5
Desdemona 11 06/12/02 5 2123 1
Desdemona 11 06/12/02 6 2138 1 2
Desdemona 11 06/12/02 7 2144 2
Desdemona 11 06/12/02 8 2149 1
Desdemona 11 06/12/02 9 2155 1
Desdemona 11 06/12/02 10 2159 1
Desdemona 11 06/12/02 11 2205
Desdemona 11 06/12/02 12 2219
Desdemona 11 06/12/02 13 2226
Desdemona 11 06/12/02 14 2231
Desdemona 12 06/12/02 1 2304
Desdemona 12 06/12/02 2 2310
Desdemona 12 06/12/02 3 2315
Desdemona 12 06/12/02 4 2321 2 1
Desdemona 12 06/12/02 5 2341
Desdemona 12 06/12/02 6 2346
Desdemona 12 06/13/02 7 0010 2
Desdemona 12 06/13/02 8 0016
Desdemona 12 06/13/02 9 0026 4
Desdemona 12 06/13/02 10 0033 1 1
Desdemona 14 06/13/02 1 1519 1
Desdemona 14 06/13/02 2 1527
Desdemona 14 06/13/02 3 1532
Desdemona 14 06/13/02 4 1538
Desdemona 14 06/13/02 5 1549 2
Desdemona 14 06/13/02 6 1555 1 1
Desdemona 14 06/13/02 7 1601 1
Desdemona 14 06/13/02 8 1611 1
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Desdemona 15 06/13/02 7 1802 2
Desdemona 15 06/13/02 8 1809 1
Desdemona 15 06/13/02 9 1816 1
Desdemona 15 06/13/02 10 1823 1
Desdemona 16 06/13/02 1 1909 1
Desdemona 16 06/13/02 2 1917 6
Desdemona 16 06/13/02 3 1925
Desdemona 16 06/13/02 4 1930 1 1
Desdemona 16 06/13/02 5 1936
Desdemona 16 06/13/02 6 1940
Desdemona 16 06/13/02 7 1945
Desdemona 16 06/13/02 8 2001
Desdemona 16 06/13/02 9 2008 1
Desdemona 16 06/13/02 10 2015 1
Desdemona 17 06/13/02 1 2058 1
Desdemona 17 06/13/02 2 2103
Desdemona 17 06/13/02 3 2108 1
Desdemona 17 06/13/02 4 2113 1
Desdemona 17 06/13/02 5 2117
Desdemona 17 06/13/02 6 2122
Desdemona 17 06/13/02 7 2138
Desdemona 17 06/13/02 8 2144 9
Desdemona 17 06/13/02 9 2153
Desdemona 17 06/13/02 10 2158 1 1
Desdemona 17 06/13/02 11 2209 1
Desdemona 18 06/13/02 1 2243
Desdemona 18 06/13/02 2 2247
Desdemona 18 06/13/02 3 2253
Desdemona 18 06/13/02 4 2257
Desdemona 18 06/13/02 5 2302 2
Desdemona 18 06/13/02 6 2307
Desdemona 18 06/13/02 7 2311
Desdemona 18 06/13/02 8 2315
Desdemona 18 06/13/02 9 2326 1
Desdemona 18 06/13/02 10 2338
Desdemona 23 06/14/02 1 1003
Desdemona 23 06/14/02 2 1010 1 1
Desdemona 23 06/14/02 3 1015 1
Desdemona 23 06/14/02 4 1020
Desdemona 23 06/14/02 5 1024
Desdemona 23 06/14/02 6 1029
Desdemona 23 06/14/02 7 1056
Desdemona 23 06/14/02 8 1102 1 1
Desdemona 23 06/14/02 9 1107 1
Desdemona 23 06/14/02 10 1111
Desdemona 24 06/14/02 1 1222
Desdemona 24 06/14/02 2 1226 2
Desdemona 24 06/14/02 3 1231
Desdemona 24 06/14/02 4 1234  
Desdemona 24 06/14/02 5 1238
Desdemona 24 06/14/02 6 1251
Desdemona 24 06/14/02 7 1301 1 1 1 1
Desdemona 24 06/14/02 8 1308 1 2 2
Desdemona 24 06/14/02 9 1312 1
Desdemona 24 06/14/02 10 1318 1
Desdemona 27 06/14/02 1 1817
Desdemona 27 06/14/02 2 1821
Desdemona 27 06/14/02 3 1825 1
Desdemona 27 06/14/02 4 1830
Desdemona 27 06/14/02 5 1845
Desdemona 27 06/14/02 6 1853
Desdemona 27 06/14/02 7 1859
Desdemona 27 06/14/02 8 1904
Desdemona 27 06/14/02 9 1909
Desdemona 27 06/14/02 10 1922
Desdemona 28 06/14/02 1 2013
Desdemona 28 06/14/02 2 2018 1
Desdemona 28 06/14/02 3 2022
Desdemona 28 06/14/02 4 2027 1
Desdemona 28 06/14/02 5 2033
Desdemona 28 06/14/02 6 2036 1
Desdemona 28 06/14/02 7 2041 1
Desdemona 28 06/14/02 8 2046 1
Desdemona 28 06/14/02 9 2049 1 1
Desdemona 28 06/14/02 10 2054 1
Desdemona 29 06/14/02 1 2216
Desdemona 29 06/14/02 2 2220
Desdemona 29 06/14/02 3 2224
Desdemona 29 06/14/02 4 2227 1
Desdemona 29 06/14/02 5 2231 1
Desdemona 29 06/14/02 6 2235 1
Desdemona 29 06/14/02 7 2240 2 1 2
Desdemona 29 06/14/02 8 2247 5
Desdemona 29 06/14/02 9 2303
D d 29 06/14/02 10 2308 1 1 1
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Desdemona 406 09/17/02 2 2205
Desdemona 406 09/17/02 3 2213
Desdemona 407 09/17/02 1 2250
Desdemona 407 09/17/02 2 2339
Desdemona 407 09/17/02 3 2343
Upper Sands 453 09/23/02 1 2342 1
Upper Sands 453 09/23/02 2 0003 1
Upper Sands 453 09/23/02 3 nd
Upper Sands 454 09/23/02 1 0127 200
Upper Sands 454 09/23/02 2 0151 1
Upper Sands 454 09/23/02 3 0215
Upper Sands 455 09/23/02 1 0340 1
Upper Sands 455 09/23/02 2 0356
Upper Sands 455 09/23/02 3 0413
Upper Sands 456 09/23/02 1 0617 120
Upper Sands 456 09/23/02 2 0653 100
Upper Sands 456 09/23/02 3 0712 1 600
Upper Sands 457 09/23/02 1 0836 16
Upper Sands 457 09/23/02 2 0855 38
Upper Sands 457 09/23/02 3 0909 40
Upper Sands 458 09/23/02 1 1151 5
Upper Sands 458 09/23/02 2 1207 1
Upper Sands 458 09/23/02 3 1235
Upper Sands 459 09/23/02 1 1532 27
Upper Sands 459 09/23/02 2 1555
Upper Sands 459 09/23/02 3 1607 50
Upper Sands 460 09/23/02 1 1728 30
Upper Sands 460 09/23/02 2 1752 Y
Upper Sands 460 09/23/02 3 1823 Y
Upper Sands 461 09/23/02 1 1951 29
Upper Sands 461 09/23/02 2 2016
Upper Sands 461 09/23/02 3 2024 20
Miller Sands 462 10/01/02 1 0013 2
Miller Sands 462 10/01/02 2 0039 1
Miller Sands 462 10/01/02 3 0114
Miller Sands 462 10/01/02 4 0200
Miller Sands 464 10/01/02 1 0443
Miller Sands 464 10/01/02 2 0505 3
Miller Sands 464 10/01/02 3 0529
Miller Sands 464 10/01/02 4 0558 1
Miller Sands 465 10/01/02 1 0720
Miller Sands 465 10/01/02 2 0727
Miller Sands 465 10/01/02 3 0803
Miller Sands 465 10/01/02 4 0824 2
Miller Sands 467 10/01/02 1 1114
Miller Sands 467 10/01/02 2 1127 2
Miller Sands 467 10/01/02 3 1134 1 2
Miller Sands 467 10/01/02 4 1153 1
Miller Sands 470 10/01/02 1 1740
Miller Sands 470 10/01/02 2 1801
Miller Sands 470 10/01/02 3 1817
Miller Sands 470 10/01/02 4 1826
Miller Sands 473 10/02/02 1 0126 1
Miller Sands 473 10/02/02 2 0136
Miller Sands 473 10/02/02 3 0151
Miller Sands 473 10/02/02 4 0212
Miller Sands 475 10/02/02 1 0630
Miller Sands 475 10/02/02 2 0642 3
Miller Sands 475 10/02/02 3 0658
Miller Sands 475 10/02/02 4 0711
Miller Sands 476 10/02/02 1 0914
Miller Sands 476 10/02/02 2 0930
Miller Sands 476 10/02/02 3 0946 4
Miller Sands 476 10/02/02 4 1002
Miller Sands 478 10/02/02 1 1438
Miller Sands 478 10/02/02 2 1502 1
Miller Sands 478 10/02/02 3 1511
Miller Sands 478 10/02/02 4 1534
Miller Sands 481 10/02/02 1 2132 1
Miller Sands 481 10/02/02 2 2151
Miller Sands 481 10/02/02 3 2223
Miller Sands 484 10/03/02 1 0412
Miller Sands 484 10/03/02 2 0428
Miller Sands 484 10/03/02 3 0444
Miller Sands 484 10/03/02 4 0500
Miller Sands 485 10/03/02 1 0632 2
Miller Sands 485 10/03/02 2 0641
Miller Sands 485 10/03/02 3 0656
Miller Sands 485 10/03/02 4 0712
Miller Sands 487 10/03/02 1 1152
Miller Sands 487 10/03/02 2 1228
Miller Sands 487 10/03/02 3 1249
Miller Sands 490 10/03/02 1 1728
Miller Sands 490 10/03/02 2 1744
Mill S d 490 10/03/02 3 1800
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Miller Sands 495 10/04/02 3 0406 2
Miller Sands 495 10/04/02 4 0431
Miller Sands 496 10/04/02 1 0541
Miller Sands 496 10/04/02 2 0554
Miller Sands 496 10/04/02 3 0608
Miller Sands 496 10/04/02 4 0627
Miller Sands 499 10/04/02 1 1208
Miller Sands 499 10/04/02 2 1237
Miller Sands 499 10/04/02 3 1250
Miller Sands 502 10/04/02 1 1831
Miller Sands 502 10/04/02 2 1853
Miller Sands 502 10/04/02 3 1909
Miller Sands 502 10/04/02 4 1932
Miller Sands 503 10/04/02 1 2048 1
Miller Sands 503 10/04/02 2 2104
Miller Sands 503 10/04/02 3 2128 1
Miller Sands 503 10/04/02 4 2145
Miller Sands 505 10/05/02 1 0059
Miller Sands 505 10/05/02 2 0115
Miller Sands 505 10/05/02 3 0131 2
Miller Sands 505 10/05/02 4 0159
Miller Sands 507 10/05/02 1 0548
Miller Sands 507 10/05/02 2 0606
Miller Sands 507 10/05/02 3 0632
Miller Sands 507 10/05/02 4 0645
Miller Sands 509 10/05/02 1 1044
Miller Sands 509 10/05/02 2 1100
Miller Sands 509 10/05/02 3 1118 1
Miller Sands 509 10/05/02 4 1147
Miller Sands 511 10/05/02 1 1549 2
Miller Sands 511 10/05/02 2 1605 3
Miller Sands 511 10/05/02 3 1629 2
Miller Sands 511 10/05/02 4 1637 1
Miller Sands 514 10/05/02 1 2336
Miller Sands 514 10/06/02 2 0000 1
Miller Sands 514 10/06/02 3 0025 1 1
Miller Sands 514 10/06/02 4 0105
Miller Sands 515 10/06/02 1 0159 6
Miller Sands 515 10/06/02 2 0218 8
Miller Sands 515 10/06/02 3 0240 1 6
Miller Sands 515 10/06/02 4 0247 3
Miller Sands 517 10/06/02 1 0709 3
Miller Sands 517 10/06/02 2 0728
Miller Sands 517 10/06/02 3 0747
Miller Sands 517 10/06/02 4 0756
Miller Sands 519 10/06/02 1 1219
Miller Sands 519 10/06/02 2 1242
Miller Sands 519 10/06/02 3 1256 1
Miller Sands 519 10/06/02 4 1320
Miller Sands 521 10/06/02 1 1739 1
Miller Sands 521 10/06/02 2 1800
Miller Sands 521 10/06/02 3 1813
Miller Sands 521 10/06/02 4 1829
Miller Sands 522 10/06/02 1 2029 1
Miller Sands 522 10/06/02 2 2038 1
Miller Sands 522 10/06/02 3 2058 1
Miller Sands 522 10/06/02 4 2119 1 1
Miller Sands 524 10/07/02 1 0144
Miller Sands 524 10/07/02 2 0155 5
Miller Sands 524 10/07/02 3 0211 2
Miller Sands 524 10/07/02 4 0233 1
Miller Sands 525 10/07/02 1 0427
Miller Sands 525 10/07/02 2 0450
Miller Sands 525 10/07/02 3 0501 1
Miller Sands 525 10/07/02 4 0514 2
Miller Sands 527 10/07/02 1 1042
Miller Sands 527 10/07/02 2 1115
Miller Sands 527 10/07/02 3 1142 1
Miller Sands 527 10/07/02 4 1205 4
Miller Sands 530 10/07/02 1 1845
Miller Sands 530 10/07/02 2 1855
Miller Sands 530 10/07/02 3 1917
Miller Sands 530 10/07/02 4 1930
Miller Sands 531 10/07/02 1 2117
Miller Sands 531 10/07/02 2 2139 1
Miller Sands 531 10/07/02 3 2156
Miller Sands 531 10/07/02 4 2215
Miller Sands 534 10/08/02 1 0424
Miller Sands 534 10/08/02 2 0439
Miller Sands 534 10/08/02 3 0502

Total, All Upriver Areas: 70 28 24 14 6 4 3 3 2 2 1 1 1 1 1 4 173 1270
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Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery.
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from June 2002 field sampling)
CV %

E 5.01 Z at 0.975 1.95996
AEL 7.37
LF 8.11

 

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
593,812 593,812

Results: Results:

 Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 132,790 6,653 13,039 E 132,790 6,653 13,039
AEL 20,078 1,480 2,900 AEL 9,035 666 1,305
AEL Male 12,052 888 1,741 AEL Male 5,423 400 783
AEL Female 8,026 592 1,159 AEL Female 3,612 266 522
Loss to Fishery 3,796 308 603 Loss to Fishery 3,796 308 603

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
473,893 473,893

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 105,974 5,309 10,406 E 105,974 5,309 10,406
AEL 16,024 1,181 2,315 AEL 7,211 531 1,042
AEL Male 9,618 709 1,389 AEL Male 4,328 319 625
AEL Female 6,405 472 925 AEL Female 2,882 212 416
Loss to Fishery 3,030 246 482 Loss to Fishery 3,030 246 482

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 8,945 448 878 E 8,945 448 878
AEL 1,353 100 195 AEL 609 45 88
AEL Male 812 60 117 AEL Male 365 27 53
AEL Female 541 40 78 AEL Female 243 18 35
Loss to Fishery 256 21 41 Loss to Fishery 256 21 41

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 8,945 448 878 E 8,945 448 878
AEL 1,353 100 195 AEL 609 45 88
AEL Male 812 60 117 AEL Male 365 27 53
AEL Female 541 40 78 AEL Female 243 18 35
Loss to Fishery 256 21 41 Loss to Fishery 256 21 41

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
60,000 60,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 13,417 672 1,318 E 13,417 672 1,318
AEL 2,029 150 293 AEL 913 67 132
AEL Male 1,218 90 176 AEL Male 548 40 79
AEL Female 811 60 117 AEL Female 365 27 53
Loss to Fishery 384 31 61 Loss to Fishery 384 31 61

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 8,945 448 878 E 8,945 448 878
AEL 1,353 100 195 AEL 609 45 88
AEL Male 812 60 117 AEL Male 365 27 53
AEL Female 541 40 78 AEL Female 243 18 35
Loss to Fishery 256 21 41 Loss to Fishery 256 21 41

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B1 1



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 593812   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 3071.8 0.10 0.017 5.07 2.28
1+ 0.19327 114767.6 0.60 0.160 11017.69 4957.96
2+ 0.02429 14425.5 0.86 0.649 8051.43 3623.14
3+ 0.00088 525.5 0.86 2.222 1004.22 451.90
All 132790.3  20078.41 9035.28

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.53 0.50 2.53 E = Crabs Entrained (number of Crabs)
1+ 0.50 5508.84 0.50 5508.84 M = Post-Entrainment Mortality (proportion)
2+ 0.25 2012.86 0.75 6038.57 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 502.11 0.50 502.11 AEL = Adult Equivalent Loss
All 8026.34 12052.06 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.14 0.50 1.14 E = Crabs Entrained (number of Crabs)
1+ 0.50 2478.98 0.50 2478.98 M = Post-Entrainment Mortality (proportion)
2+ 0.25 905.79 0.75 2717.36 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 225.95 0.50 225.95 AEL = Adult Equivalent Loss
All 3611.86 5423.43 VAR(AEL) =AEL Variance

9035.283
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 132790.3 AEL at 2+ 20078.4 AEL at 3+ 9035.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 5423.4 AEL at 3+ 3611.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
5423.4 0.70 3796.4 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3796.4
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Total Volume Dredged (cy)

Desdemona, June 593812

Field Location

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Age Class Female Male

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 473893   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2451.4 0.10 0.017 4.04 1.82
1+ 0.19327 91590.5 0.60 0.160 8792.69 3956.71
2+ 0.02429 11512.3 0.86 0.649 6425.46 2891.46
3+ 0.00088 419.4 0.86 2.222 801.42 360.64
All 105973.6  16023.62 7210.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.02 0.50 2.02 E = Crabs Entrained (number of Crabs)
1+ 0.50 4396.35 0.50 4396.35 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1606.37 0.75 4819.10 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 400.71 0.50 400.71 AEL = Adult Equivalent Loss
All 6405.44 9618.17 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.91 0.50 0.91 E = Crabs Entrained (number of Crabs)
1+ 0.50 1978.36 0.50 1978.36 M = Post-Entrainment Mortality (proportion)
2+ 0.25 722.86 0.75 2168.59 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 180.32 0.50 180.32 AEL = Adult Equivalent Loss
All 2882.45 4328.18 VAR(AEL) =AEL Variance

7210.628
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 105973.6 AEL at 2+ 16023.6 AEL at 3+ 7210.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4328.2 AEL at 3+ 2882.4
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4328.2 0.70 3029.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3029.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Total Volume Dredged (cy)

473893

Age Class Total Proportion

Field Location

Desdemona, June

Volume to be Dredged (cy)
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (4 Dec 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 40,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 206.9 0.10 0.017 0.34 0.15
1+ 0.19327 7730.9 0.60 0.160 742.17 333.98
2+ 0.02429 971.7 0.86 0.649 542.36 244.06
3+ 0.00088 35.4 0.86 2.222 67.65 30.44
All 8944.9  1352.51 608.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.17 0.50 0.17 E = Crabs Entrained (number of Crabs)
1+ 0.50 371.08 0.50 371.08 M = Post-Entrainment Mortality (proportion)
2+ 0.25 135.59 0.75 406.77 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 33.82 0.50 33.82 AEL = Adult Equivalent Loss
All 540.67 811.84 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.08 0.50 0.08 E = Crabs Entrained (number of Crabs)
1+ 0.50 166.99 0.50 166.99 M = Post-Entrainment Mortality (proportion)
2+ 0.25 61.02 0.75 183.05 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 15.22 0.50 15.22 AEL = Adult Equivalent Loss
All 243.30 365.33 VAR(AEL) =AEL Variance

608.629
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 8944.9 AEL at 2+ 1352.5 AEL at 3+ 608.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 365.3 AEL at 3+ 243.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
365.3 0.70 255.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 255.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Desdemona, June 40000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (4 Dec 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 40000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 206.9 0.10 0.017 0.34 0.15
1+ 0.19327 7730.9 0.60 0.160 742.17 333.98
2+ 0.02429 971.7 0.86 0.649 542.36 244.06
3+ 0.00088 35.4 0.86 2.222 67.65 30.44
All 8944.9  1352.51 608.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.17 0.50 0.17 E = Crabs Entrained (number of Crabs)
1+ 0.50 371.08 0.50 371.08 M = Post-Entrainment Mortality (proportion)
2+ 0.25 135.59 0.75 406.77 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 33.82 0.50 33.82 AEL = Adult Equivalent Loss
All 540.67 811.84 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.08 0.50 0.08 E = Crabs Entrained (number of Crabs)
1+ 0.50 166.99 0.50 166.99 M = Post-Entrainment Mortality (proportion)
2+ 0.25 61.02 0.75 183.05 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 15.22 0.50 15.22 AEL = Adult Equivalent Loss
All 243.30 365.33 VAR(AEL) =AEL Variance

608.629
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 8944.9 AEL at 2+ 1352.5 AEL at 3+ 608.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 365.3 AEL at 3+ 243.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
365.3 0.70 255.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 255.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Desdemona, June 40000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (4 Dec 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000  

Dredged Yardage (cy) 60000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 310.4 0.10 0.017 0.51 0.23
1+ 0.19327 11596.4 0.60 0.160 1113.25 500.96
2+ 0.02429 1457.6 0.86 0.649 813.53 366.09
3+ 0.00088 53.1 0.86 2.222 101.47 45.66
All 13417.4  2028.76 912.94

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.26 0.50 0.26 E = Crabs Entrained (number of Crabs)
1+ 0.50 556.63 0.50 556.63 M = Post-Entrainment Mortality (proportion)
2+ 0.25 203.38 0.75 610.15 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 50.73 0.50 50.73 AEL = Adult Equivalent Loss
All 811.00 1217.77 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.12 0.50 0.12 E = Crabs Entrained (number of Crabs)
1+ 0.50 250.48 0.50 250.48 M = Post-Entrainment Mortality (proportion)
2+ 0.25 91.52 0.75 274.57 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 22.83 0.50 22.83 AEL = Adult Equivalent Loss
All 364.95 547.99 VAR(AEL) =AEL Variance

912.944
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 13417.4 AEL at 2+ 2028.8 AEL at 3+ 912.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 548.0 AEL at 3+ 364.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
548.0 0.70 383.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 383.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Volume to be Dredged (cy)

Age Class Total Proportion

Field Location Total Volume Dredged (cy)

Desdemona, June 60000
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (4 Dec 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 40000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 206.9 0.10 0.017 0.34 0.15
1+ 0.19327 7730.9 0.60 0.160 742.17 333.98
2+ 0.02429 971.7 0.86 0.649 542.36 244.06
3+ 0.00088 35.4 0.86 2.222 67.65 30.44
All 8944.9  1352.51 608.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.17 0.50 0.17 E = Crabs Entrained (number of Crabs)
1+ 0.50 371.08 0.50 371.08 M = Post-Entrainment Mortality (proportion)
2+ 0.25 135.59 0.75 406.77 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 33.82 0.50 33.82 AEL = Adult Equivalent Loss
All 540.67 811.84 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.08 0.50 0.08 E = Crabs Entrained (number of Crabs)
1+ 0.50 166.99 0.50 166.99 M = Post-Entrainment Mortality (proportion)
2+ 0.25 61.02 0.75 183.05 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 15.22 0.50 15.22 AEL = Adult Equivalent Loss
All 243.30 365.33 VAR(AEL) =AEL Variance

608.629
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 8944.9 AEL at 2+ 1352.5 AEL at 3+ 608.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 365.3 AEL at 3+ 243.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
365.3 0.70 255.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 255.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Volume to be Dredged (cy)

Age Class Total Proportion

Field Location Total Volume Dredged (cy)

Desdemona, June 40000
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from Sept 2002 field sampling)
CV %

E 29.43 Z at 0.975 1.95996
AEL 20.25
LF 20.25

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
593,812 593,812

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 70,955 20,882 40,928 E 70,955 20,882 40,928
AEL 59,819 12,113 23,742 AEL 26,919 5,451 10,684
AEL Male 29,910 6,057 11,871 AEL Male 13,459 2,726 5,342
AEL Female 29,910 6,057 11,871 AEL Female 13,459 2,726 5,342
Loss to Fishery 9,422 1,908 3,739 Loss to Fishery 9,422 1,908 3,739

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
473,893 473,893

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 56,626 16,665 32,663 E 56,626 16,665 32,663
AEL 47,739 9,667 18,947 AEL 21,482 4,350 8,526
AEL Male 23,869 4,834 9,474 AEL Male 10,741 2,175 4,263
AEL Female 23,869 4,834 9,474 AEL Female 10,741 2,175 4,263
Loss to Fishery 7,519 1,523 2,984 Loss to Fishery 7,519 1,523 2,984

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 4,780 1,407 2,757 E 4,780 1,407 2,757
AEL 4,030 816 1,599 AEL 1,813 367 720
AEL Male 2,015 408 800 AEL Male 907 184 360
AEL Female 2,015 408 800 AEL Female 907 184 360
Loss to Fishery 635 129 252 Loss to Fishery 635 129 252

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 4,780 1,407 2,757 E 4,780 1,407 2,757
AEL 4,030 816 1,599 AEL 1,813 367 720
AEL Male 2,015 408 800 AEL Male 907 184 360
AEL Female 2,015 408 800 AEL Female 907 184 360
Loss to Fishery 635 129 252 Loss to Fishery 635 129 252

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
60,000 60,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 7,169 2,110 4,135 E 7,169 2,110 4,135
AEL 6,044 1,224 2,399 AEL 2,720 551 1,080
AEL Male 3,022 612 1,199 AEL Male 1,360 275 540
AEL Female 3,022 612 1,199 AEL Female 1,360 275 540
Loss to Fishery 952 193 378 Loss to Fishery 952 193 378

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Desdemona Desdemona
40,000 40,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 4,780 1,407 2,757 E 4,780 1,407 2,757
AEL 4,030 816 1,599 AEL 1,813 367 720
AEL Male 2,015 408 800 AEL Male 907 184 360
AEL Female 2,015 408 800 AEL Female 907 184 360
Loss to Fishery 635 129 252 Loss to Fishery 635 129 252

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

Volume to be Dredged (cy)
River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)

4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 593812   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 12901.0 0.60 0.160 1238.49 557.32
2+ 0.06518 38702.9 0.86 0.649 21601.63 9720.73
3+ 0.03259 19351.4 0.86 2.222 36979.06 16640.58
All 70955.3  59819.18 26918.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 619.25 0.50 619.25 M = Post-Entrainment Mortality (proportion)
2+ 0.50 10800.81 0.50 10800.81 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 18489.53 0.50 18489.53 AEL = Adult Equivalent Loss
All 29909.59 29909.59 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 278.66 0.50 278.66 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4860.37 0.50 4860.37 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 8320.29 0.50 8320.29 AEL = Adult Equivalent Loss
All 13459.32 13459.32 VAR(AEL) =AEL Variance

26918.632
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 70955.3 AEL at 2+ 59819.2 AEL at 3+ 26918.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 13459.3 AEL at 3+ 13459.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
13459.3 0.70 9421.5 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 9421.5
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Field Location Total Volume Dredged (cy)

Desdemona, Sept 593812
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 473893   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 10295.6 0.60 0.160 988.38 444.77
2+ 0.06518 30886.9 0.86 0.649 17239.23 7757.65
3+ 0.03259 15443.5 0.86 2.222 29511.22 13280.05
All 56626.0  47738.83 21482.47

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 494.19 0.50 494.19 M = Post-Entrainment Mortality (proportion)
2+ 0.50 8619.61 0.50 8619.61 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 14755.61 0.50 14755.61 AEL = Adult Equivalent Loss
All 23869.42 23869.42 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 222.39 0.50 222.39 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3878.83 0.50 3878.83 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 6640.02 0.50 6640.02 AEL = Adult Equivalent Loss
All 10741.24 10741.24 VAR(AEL) =AEL Variance

21482.474
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 56626.0 AEL at 2+ 47738.8 AEL at 3+ 21482.5
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 10741.2 AEL at 3+ 10741.2
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
10741.2 0.70 7518.9 Harvest rate of 0.70 is taken from Armstrong et al. (1991).

Loss to Fishery with Confidence Limits

Loss to Fishery 7518.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Desdemona, Sept 473893

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B2 1



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 40,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 869.0 0.60 0.160 83.43 37.54
2+ 0.06518 2607.1 0.86 0.649 1455.12 654.80
3+ 0.03259 1303.5 0.86 2.222 2490.96 1120.93
All 4779.6  4029.50 1813.28

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 41.71 0.50 41.71 M = Post-Entrainment Mortality (proportion)
2+ 0.50 727.56 0.50 727.56 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 1245.48 0.50 1245.48 AEL = Adult Equivalent Loss
All 2014.75 2014.75 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.02 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 18.77 0.50 18.77 M = Post-Entrainment Mortality (proportion)
2+ 0.50 327.40 0.50 327.40 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 560.47 0.50 560.47 AEL = Adult Equivalent Loss
All 906.64 906.64 VAR(AEL) =AEL Variance

1813.276
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 4779.6 AEL at 2+ 4029.5 AEL at 3+ 1813.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 906.6 AEL at 3+ 906.6
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
906.6 0.70 634.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 634.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Desdemona, Sept 40000

Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Volume to be Dredged (cy)

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 40,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 869.0 0.60 0.160 83.43 37.54
2+ 0.06518 2607.1 0.86 0.649 1455.12 654.80
3+ 0.03259 1303.5 0.86 2.222 2490.96 1120.93
All 4779.6  4029.50 1813.28

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 41.71 0.50 41.71 M = Post-Entrainment Mortality (proportion)
2+ 0.50 727.56 0.50 727.56 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 1245.48 0.50 1245.48 AEL = Adult Equivalent Loss
All 2014.75 2014.75 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.02 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 18.77 0.50 18.77 M = Post-Entrainment Mortality (proportion)
2+ 0.50 327.40 0.50 327.40 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 560.47 0.50 560.47 AEL = Adult Equivalent Loss
All 906.64 906.64 VAR(AEL) =AEL Variance

1813.276
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 4779.6 AEL at 2+ 4029.5 AEL at 3+ 1813.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 906.6 AEL at 3+ 906.6
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
906.6 0.70 634.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 634.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Desdemona, Sept 40000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 60,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 1303.5 0.60 0.160 125.14 56.31
2+ 0.06518 3910.6 0.86 0.649 2182.67 982.20
3+ 0.03259 1955.3 0.86 2.222 3736.44 1681.40
All 7169.5  6044.25 2719.91

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 62.57 0.50 62.57 M = Post-Entrainment Mortality (proportion)
2+ 0.50 1091.34 0.50 1091.34 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 1868.22 0.50 1868.22 AEL = Adult Equivalent Loss
All 3022.13 3022.13 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.01 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 28.16 0.50 28.16 M = Post-Entrainment Mortality (proportion)
2+ 0.50 491.10 0.50 491.10 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 840.70 0.50 840.70 AEL = Adult Equivalent Loss
All 1359.96 1359.96 VAR(AEL) =AEL Variance

2719.915
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 7169.5 AEL at 2+ 6044.3 AEL at 3+ 2719.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1360.0 AEL at 3+ 1360.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1360.0 0.70 952.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 952.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Desdemona, Sept 60000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 40000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 869.0 0.60 0.160 83.43 37.54
2+ 0.06518 2607.1 0.86 0.649 1455.12 654.80
3+ 0.03259 1303.5 0.86 2.222 2490.96 1120.93
All 4779.6  4029.50 1813.28

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 41.71 0.50 41.71 M = Post-Entrainment Mortality (proportion)
2+ 0.50 727.56 0.50 727.56 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 1245.48 0.50 1245.48 AEL = Adult Equivalent Loss
All 2014.75 2014.75 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.02 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 18.77 0.50 18.77 M = Post-Entrainment Mortality (proportion)
2+ 0.50 327.40 0.50 327.40 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 560.47 0.50 560.47 AEL = Adult Equivalent Loss
All 906.64 906.64 VAR(AEL) =AEL Variance

1813.276
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 4779.6 AEL at 2+ 4029.5 AEL at 3+ 1813.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 906.6 AEL at 3+ 906.6
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
906.6 0.70 634.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 634.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Desdemona, Sept 40000

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery.
Lower Columbia River
WH Pearson and GD Williams

 
Variance Estimators (derived from June 2002 field sampling at Desdemona Shoals)

CV %
E 5.01 Z at 0.975 1.95996
AEL 7.37
LF 8.11

 

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
542,349 542,349

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 121,282 6,076 11,909 E 121,282 6,076 11,909
AEL 18,338 1,352 2,649 AEL 8,252 608 1,192
AEL Male 11,008 811 1,590 AEL Male 4,953 365 716
AEL Female 7,331 540 1,059 AEL Female 3,299 243 477
Loss to Fishery 3,467 281 551 Loss to Fishery 3,467 281 551

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
1,169,721 1,169,721

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 261,577 13,105 25,685 E 261,577 13,105 25,685
AEL 39,551 2,915 5,713 AEL 17,798 1,312 2,571
AEL Male 23,741 1,750 3,429 AEL Male 10,683 787 1,543
AEL Female 15,811 1,165 2,284 AEL Female 7,115 524 1,028
Loss to Fishery 7,478 606 1,189 Loss to Fishery 7,478 606 1,189

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
400,000 400,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 89,449 4,481 8,783 E 89,449 4,481 8,783
AEL 13,525 997 1,954 AEL 6,086 449 879
AEL Male 8,118 598 1,173 AEL Male 3,653 269 528
AEL Female 5,407 398 781 AEL Female 2,433 179 351
Loss to Fishery 2,557 207 406 Loss to Fishery 2,557 207 406

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 46,961 2,353 4,611 E 46,961 2,353 4,611
AEL 7,101 523 1,026 AEL 3,195 235 462
AEL Male 4,262 314 616 AEL Male 1,918 141 277
AEL Female 2,838 209 410 AEL Female 1,277 94 185
Loss to Fishery 1,343 109 213 Loss to Fishery 1,343 109 213

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
500,000 500,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 111,812 5,602 10,979 E 111,812 5,602 10,979
AEL 16,906 1,246 2,442 AEL 7,608 561 1,099
AEL Male 10,148 748 1,466 AEL Male 4,567 337 660
AEL Female 6,758 498 976 AEL Female 3,041 224 439
Loss to Fishery 3,197 259 508 Loss to Fishery 3,197 259 508

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 46,961 2,353 4,611 E 46,961 2,353 4,611
AEL 7,101 523 1,026 AEL 3,195 235 462
AEL Male 4,262 314 616 AEL Male 1,918 141 277
AEL Female 2,838 209 410 AEL Female 1,277 94 185
Loss to Fishery 1,343 109 213 Loss to Fishery 1,343 109 213

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2805.5 0.10 0.017 4.63 2.08
1+ 0.19327 104821.2 0.60 0.160 10062.84 4528.28
2+ 0.02429 13175.3 0.86 0.649 7353.65 3309.14
3+ 0.00088 480.0 0.86 2.222 917.19 412.73
All 121282.0  18338.30 8252.24

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.31 0.50 2.31 E = Crabs Entrained (number of Crabs)
1+ 0.50 5031.42 0.50 5031.42 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1838.41 0.75 5515.24 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 458.59 0.50 458.59 AEL = Adult Equivalent Loss
All 7330.74 11007.56 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.04 0.50 1.04 E = Crabs Entrained (number of Crabs)
1+ 0.50 2264.14 0.50 2264.14 M = Post-Entrainment Mortality (proportion)
2+ 0.25 827.29 0.75 2481.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 206.37 0.50 206.37 AEL = Adult Equivalent Loss
All 3298.83 4953.40 VAR(AEL) =AEL Variance

8252.235
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 121282.0 AEL at 2+ 18338.3 AEL at 3+ 8252.2
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4953.4 AEL at 3+ 3298.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4953.4 0.70 3467.4 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3467.4
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Total Proportion

Volume to be Dredged (cy)

Age Class Female Male

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Total Volume Dredged (cy)

Flavel Bar 542349

Field Location
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

e and Surface Area to be Dredged (ha)
River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)

4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 6050.9 0.10 0.017 9.98 4.49
1+ 0.19327 226075.0 0.60 0.160 21703.20 9766.44
2+ 0.02429 28416.0 0.86 0.649 15860.12 7137.05
3+ 0.00088 1035.2 0.86 2.222 1978.16 890.17
All 261577.1  39551.46 17798.16

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 4.99 0.50 4.99 E = Crabs Entrained (number of Crabs)
1+ 0.50 10851.60 0.50 10851.60 M = Post-Entrainment Mortality (proportion)
2+ 0.25 3965.03 0.75 11895.09 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 989.08 0.50 989.08 AEL = Adult Equivalent Loss
All 15810.70 23740.76 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.25 0.50 2.25 E = Crabs Entrained (number of Crabs)
1+ 0.50 4883.22 0.50 4883.22 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1784.26 0.75 5352.79 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 445.09 0.50 445.09 AEL = Adult Equivalent Loss
All 7114.82 10683.34 VAR(AEL) =AEL Variance

17798.158
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 261577.1 AEL at 2+ 39551.5 AEL at 3+ 17798.2
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 10683.3 AEL at 3+
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
10683.3 0.70 7478.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7478.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Total Volume Dredged (cy)

1169721

Age Class Total Proportion

Field Location

Flavel Bar

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 400,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2069.2 0.10 0.017 3.41 1.54
1+ 0.19327 77309.0 0.60 0.160 7421.67 3339.75
2+ 0.02429 9717.2 0.86 0.649 5423.56 2440.60
3+ 0.00088 354.0 0.86 2.222 676.45 304.40
All 89449.4  13525.09 6086.29

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.71 0.50 1.71 E = Crabs Entrained (number of Crabs)
1+ 0.50 3710.83 0.50 3710.83 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1355.89 0.75 4067.67 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 338.23 0.50 338.23 AEL = Adult Equivalent Loss
All 5406.66 8118.44 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.77 0.50 0.77 E = Crabs Entrained (number of Crabs)
1+ 0.50 1669.88 0.50 1669.88 M = Post-Entrainment Mortality (proportion)
2+ 0.25 610.15 0.75 1830.45 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 152.20 0.50 152.20 AEL = Adult Equivalent Loss
All 2433.00 3653.30 VAR(AEL) =AEL Variance

6086.292
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 89449.4 AEL at 2+ 13525.1 AEL at 3+ 6086.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 3653.3 AEL at 3+ 2433.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
3653.3 0.70 2557.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 2557.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 400000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B3 4



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 1086.3 0.10 0.017 1.79 0.81
1+ 0.19327 40587.2 0.60 0.160 3896.38 1753.37
2+ 0.02429 5101.5 0.86 0.649 2847.37 1281.32
3+ 0.00088 185.8 0.86 2.222 355.14 159.81
All 46960.9  7100.67 3195.30

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.90 0.50 0.90 E = Crabs Entrained (number of Crabs)
1+ 0.50 1948.19 0.50 1948.19 M = Post-Entrainment Mortality (proportion)
2+ 0.25 711.84 0.75 2135.53 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 177.57 0.50 177.57 AEL = Adult Equivalent Loss
All 2838.50 4262.18 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.40 0.50 0.40 E = Crabs Entrained (number of Crabs)
1+ 0.50 876.68 0.50 876.68 M = Post-Entrainment Mortality (proportion)
2+ 0.25 320.33 0.75 960.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 79.91 0.50 79.91 AEL = Adult Equivalent Loss
All 1277.32 1917.98 VAR(AEL) =AEL Variance

3195.303
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 46960.9 AEL at 2+ 7100.7 AEL at 3+ 3195.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1918.0 AEL at 3+ 1277.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1918.0 0.70 1342.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 1342.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 500000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2586.5 0.10 0.017 4.27 1.92
1+ 0.19327 96636.3 0.60 0.160 9277.08 4174.69
2+ 0.02429 12146.5 0.86 0.649 6779.45 3050.75
3+ 0.00088 442.5 0.86 2.222 845.57 380.51
All 111811.8  16906.37 7607.86

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.13 0.50 2.13 E = Crabs Entrained (number of Crabs)
1+ 0.50 4638.54 0.50 4638.54 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1694.86 0.75 5084.58 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 422.78 0.50 422.78 AEL = Adult Equivalent Loss
All 6758.32 10148.04 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.96 0.50 0.96 E = Crabs Entrained (number of Crabs)
1+ 0.50 2087.34 0.50 2087.34 M = Post-Entrainment Mortality (proportion)
2+ 0.25 762.69 0.75 2288.06 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 190.25 0.50 190.25 AEL = Adult Equivalent Loss
All 3041.24 4566.62 VAR(AEL) =AEL Variance

7607.865
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 111811.8 AEL at 2+ 16906.4 AEL at 3+ 7607.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4566.6 AEL at 3+ 3041.2
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4566.6 0.70 3196.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3196.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 500000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 1086.3 0.10 0.017 1.79 0.81
1+ 0.19327 40587.2 0.60 0.160 3896.38 1753.37
2+ 0.02429 5101.5 0.86 0.649 2847.37 1281.32
3+ 0.00088 185.8 0.86 2.222 355.14 159.81
All 46960.9  7100.67 3195.30

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.90 0.50 0.90 E = Crabs Entrained (number of Crabs)
1+ 0.50 1948.19 0.50 1948.19 M = Post-Entrainment Mortality (proportion)
2+ 0.25 711.84 0.75 2135.53 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 177.57 0.50 177.57 AEL = Adult Equivalent Loss
All 2838.50 4262.18 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.40 0.50 0.40 E = Crabs Entrained (number of Crabs)
1+ 0.50 876.68 0.50 876.68 M = Post-Entrainment Mortality (proportion)
2+ 0.25 320.33 0.75 960.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 79.91 0.50 79.91 AEL = Adult Equivalent Loss
All 1277.32 1917.98 VAR(AEL) =AEL Variance

3195.303
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 46960.9 AEL at 2+ 7100.7 AEL at 3+ 3195.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1918.0 AEL at 3+ 1277.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1918.0 0.70 1342.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 1342.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2805.5 0.10 0.017 4.63 2.08
1+ 0.19327 104821.2 0.60 0.160 10062.84 4528.28
2+ 0.02429 13175.3 0.86 0.649 7353.65 3309.14
3+ 0.00088 480.0 0.86 2.222 917.19 412.73
All 121282.0  18338.30 8252.24

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.31 0.50 2.31 E = Crabs Entrained (number of Crabs)
1+ 0.50 5031.42 0.50 5031.42 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1838.41 0.75 5515.24 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 458.59 0.50 458.59 AEL = Adult Equivalent Loss
All 7330.74 11007.56 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.04 0.50 1.04 E = Crabs Entrained (number of Crabs)
1+ 0.50 2264.14 0.50 2264.14 M = Post-Entrainment Mortality (proportion)
2+ 0.25 827.29 0.75 2481.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 206.37 0.50 206.37 AEL = Adult Equivalent Loss
All 3298.83 4953.40 VAR(AEL) =AEL Variance

8252.235
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 121282.0 AEL at 2+ 18338.3 AEL at 3+ 8252.2
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4953.4 AEL at 3+ 3298.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4953.4 0.70 3467.4 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3467.4
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Total Proportion

Volume to be Dredged (cy)

Age Class Female Male

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Total Volume Dredged (cy)

Flavel Bar 542349

Field Location

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B3 1



Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

e and Surface Area to be Dredged (ha)
River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)

4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 6050.9 0.10 0.017 9.98 4.49
1+ 0.19327 226075.0 0.60 0.160 21703.20 9766.44
2+ 0.02429 28416.0 0.86 0.649 15860.12 7137.05
3+ 0.00088 1035.2 0.86 2.222 1978.16 890.17
All 261577.1  39551.46 17798.16

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 4.99 0.50 4.99 E = Crabs Entrained (number of Crabs)
1+ 0.50 10851.60 0.50 10851.60 M = Post-Entrainment Mortality (proportion)
2+ 0.25 3965.03 0.75 11895.09 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 989.08 0.50 989.08 AEL = Adult Equivalent Loss
All 15810.70 23740.76 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.25 0.50 2.25 E = Crabs Entrained (number of Crabs)
1+ 0.50 4883.22 0.50 4883.22 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1784.26 0.75 5352.79 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 445.09 0.50 445.09 AEL = Adult Equivalent Loss
All 7114.82 10683.34 VAR(AEL) =AEL Variance

17798.158
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 261577.1 AEL at 2+ 39551.5 AEL at 3+ 17798.2
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 10683.3 AEL at 3+
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
10683.3 0.70 7478.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7478.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Total Volume Dredged (cy)

1169721

Age Class Total Proportion

Field Location

Flavel Bar

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 400,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2069.2 0.10 0.017 3.41 1.54
1+ 0.19327 77309.0 0.60 0.160 7421.67 3339.75
2+ 0.02429 9717.2 0.86 0.649 5423.56 2440.60
3+ 0.00088 354.0 0.86 2.222 676.45 304.40
All 89449.4  13525.09 6086.29

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.71 0.50 1.71 E = Crabs Entrained (number of Crabs)
1+ 0.50 3710.83 0.50 3710.83 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1355.89 0.75 4067.67 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 338.23 0.50 338.23 AEL = Adult Equivalent Loss
All 5406.66 8118.44 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.77 0.50 0.77 E = Crabs Entrained (number of Crabs)
1+ 0.50 1669.88 0.50 1669.88 M = Post-Entrainment Mortality (proportion)
2+ 0.25 610.15 0.75 1830.45 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 152.20 0.50 152.20 AEL = Adult Equivalent Loss
All 2433.00 3653.30 VAR(AEL) =AEL Variance

6086.292
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 89449.4 AEL at 2+ 13525.1 AEL at 3+ 6086.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 3653.3 AEL at 3+ 2433.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
3653.3 0.70 2557.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 2557.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 400000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 1086.3 0.10 0.017 1.79 0.81
1+ 0.19327 40587.2 0.60 0.160 3896.38 1753.37
2+ 0.02429 5101.5 0.86 0.649 2847.37 1281.32
3+ 0.00088 185.8 0.86 2.222 355.14 159.81
All 46960.9  7100.67 3195.30

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.90 0.50 0.90 E = Crabs Entrained (number of Crabs)
1+ 0.50 1948.19 0.50 1948.19 M = Post-Entrainment Mortality (proportion)
2+ 0.25 711.84 0.75 2135.53 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 177.57 0.50 177.57 AEL = Adult Equivalent Loss
All 2838.50 4262.18 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.40 0.50 0.40 E = Crabs Entrained (number of Crabs)
1+ 0.50 876.68 0.50 876.68 M = Post-Entrainment Mortality (proportion)
2+ 0.25 320.33 0.75 960.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 79.91 0.50 79.91 AEL = Adult Equivalent Loss
All 1277.32 1917.98 VAR(AEL) =AEL Variance

3195.303
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 46960.9 AEL at 2+ 7100.7 AEL at 3+ 3195.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1918.0 AEL at 3+ 1277.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1918.0 0.70 1342.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 1342.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 500000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 2586.5 0.10 0.017 4.27 1.92
1+ 0.19327 96636.3 0.60 0.160 9277.08 4174.69
2+ 0.02429 12146.5 0.86 0.649 6779.45 3050.75
3+ 0.00088 442.5 0.86 2.222 845.57 380.51
All 111811.8  16906.37 7607.86

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.13 0.50 2.13 E = Crabs Entrained (number of Crabs)
1+ 0.50 4638.54 0.50 4638.54 M = Post-Entrainment Mortality (proportion)
2+ 0.25 1694.86 0.75 5084.58 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 422.78 0.50 422.78 AEL = Adult Equivalent Loss
All 6758.32 10148.04 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.96 0.50 0.96 E = Crabs Entrained (number of Crabs)
1+ 0.50 2087.34 0.50 2087.34 M = Post-Entrainment Mortality (proportion)
2+ 0.25 762.69 0.75 2288.06 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 190.25 0.50 190.25 AEL = Adult Equivalent Loss
All 3041.24 4566.62 VAR(AEL) =AEL Variance

7607.865
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 111811.8 AEL at 2+ 16906.4 AEL at 3+ 7607.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4566.6 AEL at 3+ 3041.2
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4566.6 0.70 3196.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3196.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 500000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona June crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 1 0 1 0.50 0.50 * binomial distribution p>0.05; low sample size - assumed to be 1:1.
1+ 70 68 138 0.51 0.49 binomial distribution p=0.067 - not sign different from 1:1
2+ 12 4 16 0.75 0.25 binomial distribution p<0.05
3+ 0 0 0 0.50 0.50 * low sample size - assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00517 1086.3 0.10 0.017 1.79 0.81
1+ 0.19327 40587.2 0.60 0.160 3896.38 1753.37
2+ 0.02429 5101.5 0.86 0.649 2847.37 1281.32
3+ 0.00088 185.8 0.86 2.222 355.14 159.81
All 46960.9  7100.67 3195.30

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.90 0.50 0.90 E = Crabs Entrained (number of Crabs)
1+ 0.50 1948.19 0.50 1948.19 M = Post-Entrainment Mortality (proportion)
2+ 0.25 711.84 0.75 2135.53 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 177.57 0.50 177.57 AEL = Adult Equivalent Loss
All 2838.50 4262.18 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 2.31 0.00 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.40 0.50 0.40 E = Crabs Entrained (number of Crabs)
1+ 0.50 876.68 0.50 876.68 M = Post-Entrainment Mortality (proportion)
2+ 0.25 320.33 0.75 960.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 79.91 0.50 79.91 AEL = Adult Equivalent Loss
All 1277.32 1917.98 VAR(AEL) =AEL Variance

3195.303
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 2.31 0.03 YOY 0.0001 0.0001
1+ 86.43 54.87 1+ 0.2744 0.2744
2+ 10.86 40.10 2+ 0.3007 0.1002
3+ 0.40 5.00 3+ 0.0250 0.0250

ALL 0.60 0.40
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 46960.9 AEL at 2+ 7100.7 AEL at 3+ 3195.3
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 1918.0 AEL at 3+ 1277.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of crab)

Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
1918.0 0.70 1342.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 1342.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

Summary of Projected Entrainment, Adult Equivalent Loss, and Lost Recruits
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from Sept 2002 field sampling at Desdemona Shoals)
CV %

E 29.43 Z at 0.975 1.95996
AEL 20.25
LF 20.25

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
542,349 542,349

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 64,806 19,072 37,381 E 64,806 19,072 37,381
AEL 54,635 11,064 21,684 AEL 24,586 4,979 9,758
AEL Male 27,317 5,532 10,842 AEL Male 12,293 2,489 4,879
AEL Female 27,317 5,532 10,842 AEL Female 12,293 2,489 4,879
Loss to Fishery 8,605 1,743 3,415 Loss to Fishery 8,605 1,743 3,415

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
1,169,721 1,169,721

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 139,771 41,135 80,622 E 139,771 41,135 80,622
AEL 117,835 23,862 46,768 AEL 53,026 10,738 21,045
AEL Male 58,917 11,931 23,384 AEL Male 26,513 5,369 10,523
AEL Female 58,917 11,931 23,384 AEL Female 26,513 5,369 10,523
Loss to Fishery 18,559 3,758 7,366 Loss to Fishery 18,559 3,758 7,366

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
400,000 400,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 47,796 14,067 27,570 E 47,796 14,067 27,570
AEL 40,295 8,160 15,993 AEL 18,133 3,672 7,197
AEL Male 20,148 4,080 7,996 AEL Male 9,066 1,836 3,598
AEL Female 20,148 4,080 7,996 AEL Female 9,066 1,836 3,598
Loss to Fishery 6,346 1,285 2,519 Loss to Fishery 6,346 1,285 2,519

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 25,093 7,385 14,474 E 25,093 7,385 14,474
AEL 21,155 4,284 8,396 AEL 9,520 1,928 3,778
AEL Male 10,577 2,142 4,198 AEL Male 4,760 964 1,889
AEL Female 10,577 2,142 4,198 AEL Female 4,760 964 1,889
Loss to Fishery 3,332 675 1,322 Loss to Fishery 3,332 675 1,322

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
500,000 500,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 59,746 17,583 34,462 E 59,746 17,583 34,462
AEL 50,369 10,200 19,991 AEL 22,666 4,590 8,996
AEL Male 25,184 5,100 9,995 AEL Male 11,333 2,295 4,498
AEL Female 25,184 5,100 9,995 AEL Female 11,333 2,295 4,498
Loss to Fishery 7,933 1,606 3,149 Loss to Fishery 7,933 1,606 3,149

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 25,093 7,385 14,474 E 25,093 7,385 14,474
AEL 21,155 4,284 8,396 AEL 9,520 1,928 3,778
AEL Male 10,577 2,142 4,198 AEL Male 4,760 964 1,889
AEL Female 10,577 2,142 4,198 AEL Female 4,760 964 1,889
Loss to Fishery 3,332 675 1,322 Loss to Fishery 3,332 675 1,322

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Planned dredged volume (cy)
Projected Location

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 11782.9 0.60 0.160 1131.16 509.02
2+ 0.06518 35348.7 0.86 0.649 19729.51 8878.28
3+ 0.03259 17674.3 0.86 2.222 33774.25 15198.41
All 64805.9  54634.92 24585.72

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 565.58 0.50 565.58 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9864.76 0.50 9864.76 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16887.13 0.50 16887.13 AEL = Adult Equivalent Loss
All 27317.46 27317.46 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 254.51 0.50 254.51 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4439.14 0.50 4439.14 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 7599.21 0.50 7599.21 AEL = Adult Equivalent Loss
All 12292.86 12292.86 VAR(AEL) =AEL Variance

24585.715
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 64805.9 AEL at 2+ 54634.9 AEL at 3+ 24585.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 12292.9 AEL at 3+ 12292.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
12292.9 0.70 8605.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 8605.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 542349
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Columbia River Channel Improvment Project
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 25413.0 0.60 0.160 2439.65 1097.84
2+ 0.06518 76238.9 0.86 0.649 42551.98 19148.39
3+ 0.03259 38119.5 0.86 2.222 72843.23 32779.45
All 139771.3  117834.86 53025.69

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 1219.82 0.50 1219.82 M = Post-Entrainment Mortality (proportion)
2+ 0.50 21275.99 0.50 21275.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 36421.61 0.50 36421.61 AEL = Adult Equivalent Loss
All 58917.43 58917.43 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 548.92 0.50 548.92 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9574.20 0.50 9574.20 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16389.73 0.50 16389.73 AEL = Adult Equivalent Loss
All 26512.84 26512.84 VAR(AEL) =AEL Variance

53025.686
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 139771.3 AEL at 2+ 117834.9 AEL at 3+ 53025.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 26512.8 AEL at 3+ 26512.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
26512.8 0.70 18559.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 18559.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 1169721
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 11782.9 0.60 0.160 1131.16 509.02
2+ 0.06518 35348.7 0.86 0.649 19729.51 8878.28
3+ 0.03259 17674.3 0.86 2.222 33774.25 15198.41
All 64805.9  54634.92 24585.72

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 565.58 0.50 565.58 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9864.76 0.50 9864.76 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16887.13 0.50 16887.13 AEL = Adult Equivalent Loss
All 27317.46 27317.46 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 254.51 0.50 254.51 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4439.14 0.50 4439.14 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 7599.21 0.50 7599.21 AEL = Adult Equivalent Loss
All 12292.86 12292.86 VAR(AEL) =AEL Variance

24585.715
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 64805.9 AEL at 2+ 54634.9 AEL at 3+ 24585.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 12292.9 AEL at 3+ 12292.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
12292.9 0.70 8605.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 8605.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 542349
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 400,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 8690.3 0.60 0.160 834.27 375.42
2+ 0.06518 26070.8 0.86 0.649 14551.16 6548.02
3+ 0.03259 13035.4 0.86 2.222 24909.61 11209.32
All 47796.5  40295.03 18132.76

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 417.13 0.50 417.13 M = Post-Entrainment Mortality (proportion)
2+ 0.50 7275.58 0.50 7275.58 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 12454.80 0.50 12454.80 AEL = Adult Equivalent Loss
All 20147.52 20147.52 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 187.71 0.50 187.71 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3274.01 0.50 3274.01 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 5604.66 0.50 5604.66 AEL = Adult Equivalent Loss
All 9066.38 9066.38 VAR(AEL) =AEL Variance

18132.764
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 47796.5 AEL at 2+ 40295.0 AEL at 3+ 18132.8
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 9066.4 AEL at 3+ 9066.4
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
9066.4 0.70 6346.5 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 6346.5
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 400000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 4562.4 0.60 0.160 437.99 197.10
2+ 0.06518 13687.2 0.86 0.649 7639.36 3437.71
3+ 0.03259 6843.6 0.86 2.222 13077.54 5884.89
All 25093.1  21154.89 9519.70

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 218.99 0.50 218.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3819.68 0.50 3819.68 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 6538.77 0.50 6538.77 AEL = Adult Equivalent Loss
All 10577.45 10577.45 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 98.55 0.50 98.55 M = Post-Entrainment Mortality (proportion)
2+ 0.50 1718.86 0.50 1718.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 2942.45 0.50 2942.45 AEL = Adult Equivalent Loss
All 4759.85 4759.85 VAR(AEL) =AEL Variance

9519.701
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 25093.1 AEL at 2+ 21154.9 AEL at 3+ 9519.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4759.9 AEL at 3+ 4759.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4759.9 0.70 3331.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3331.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 500000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 10862.8 0.60 0.160 1042.83 469.27
2+ 0.06518 32588.5 0.86 0.649 18188.95 8185.03
3+ 0.03259 16294.3 0.86 2.222 31137.01 14011.65
All 59745.6  50368.79 22665.95

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 521.42 0.50 521.42 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9094.47 0.50 9094.47 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 15568.50 0.50 15568.50 AEL = Adult Equivalent Loss
All 25184.39 25184.39 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 234.64 0.50 234.64 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4092.51 0.50 4092.51 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 7005.83 0.50 7005.83 AEL = Adult Equivalent Loss
All 11332.98 11332.98 VAR(AEL) =AEL Variance

22665.954
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 59745.6 AEL at 2+ 50368.8 AEL at 3+ 22666.0
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 11333.0 AEL at 3+ 11333.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
11333.0 0.70 7933.1 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7933.1
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 500000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 11782.9 0.60 0.160 1131.16 509.02
2+ 0.06518 35348.7 0.86 0.649 19729.51 8878.28
3+ 0.03259 17674.3 0.86 2.222 33774.25 15198.41
All 64805.9  54634.92 24585.72

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 565.58 0.50 565.58 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9864.76 0.50 9864.76 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16887.13 0.50 16887.13 AEL = Adult Equivalent Loss
All 27317.46 27317.46 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 254.51 0.50 254.51 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4439.14 0.50 4439.14 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 7599.21 0.50 7599.21 AEL = Adult Equivalent Loss
All 12292.86 12292.86 VAR(AEL) =AEL Variance

24585.715
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 64805.9 AEL at 2+ 54634.9 AEL at 3+ 24585.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 12292.9 AEL at 3+ 12292.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
12292.9 0.70 8605.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 8605.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 542349
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 4562.4 0.60 0.160 437.99 197.10
2+ 0.06518 13687.2 0.86 0.649 7639.36 3437.71
3+ 0.03259 6843.6 0.86 2.222 13077.54 5884.89
All 25093.1  21154.89 9519.70

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 218.99 0.50 218.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3819.68 0.50 3819.68 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 6538.77 0.50 6538.77 AEL = Adult Equivalent Loss
All 10577.45 10577.45 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 98.55 0.50 98.55 M = Post-Entrainment Mortality (proportion)
2+ 0.50 1718.86 0.50 1718.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 2942.45 0.50 2942.45 AEL = Adult Equivalent Loss
All 4759.85 4759.85 VAR(AEL) =AEL Variance

9519.701
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 25093.1 AEL at 2+ 21154.9 AEL at 3+ 9519.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4759.9 AEL at 3+ 4759.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4759.9 0.70 3331.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3331.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 25413.0 0.60 0.160 2439.65 1097.84
2+ 0.06518 76238.9 0.86 0.649 42551.98 19148.39
3+ 0.03259 38119.5 0.86 2.222 72843.23 32779.45
All 139771.3  117834.86 53025.69

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 1219.82 0.50 1219.82 M = Post-Entrainment Mortality (proportion)
2+ 0.50 21275.99 0.50 21275.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 36421.61 0.50 36421.61 AEL = Adult Equivalent Loss
All 58917.43 58917.43 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 548.92 0.50 548.92 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9574.20 0.50 9574.20 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16389.73 0.50 16389.73 AEL = Adult Equivalent Loss
All 26512.84 26512.84 VAR(AEL) =AEL Variance

53025.686
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 139771.3 AEL at 2+ 117834.9 AEL at 3+ 53025.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 26512.8 AEL at 3+ 26512.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
26512.8 0.70 18559.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 18559.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 1169721
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from June Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 25413.0 0.60 0.160 2439.65 1097.84
2+ 0.06518 76238.9 0.86 0.649 42551.98 19148.39
3+ 0.03259 38119.5 0.86 2.222 72843.23 32779.45
All 139771.3  117834.86 53025.69

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 1219.82 0.50 1219.82 M = Post-Entrainment Mortality (proportion)
2+ 0.50 21275.99 0.50 21275.99 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 36421.61 0.50 36421.61 AEL = Adult Equivalent Loss
All 58917.43 58917.43 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 548.92 0.50 548.92 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9574.20 0.50 9574.20 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 16389.73 0.50 16389.73 AEL = Adult Equivalent Loss
All 26512.84 26512.84 VAR(AEL) =AEL Variance

53025.686
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 139771.3 AEL at 2+ 117834.9 AEL at 3+ 53025.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 26512.8 AEL at 3+ 26512.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
26512.8 0.70 18559.0 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 18559.0
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 1169721
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 400,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 8690.3 0.60 0.160 834.27 375.42
2+ 0.06518 26070.8 0.86 0.649 14551.16 6548.02
3+ 0.03259 13035.4 0.86 2.222 24909.61 11209.32
All 47796.5  40295.03 18132.76

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 417.13 0.50 417.13 M = Post-Entrainment Mortality (proportion)
2+ 0.50 7275.58 0.50 7275.58 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 12454.80 0.50 12454.80 AEL = Adult Equivalent Loss
All 20147.52 20147.52 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 187.71 0.50 187.71 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3274.01 0.50 3274.01 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 5604.66 0.50 5604.66 AEL = Adult Equivalent Loss
All 9066.38 9066.38 VAR(AEL) =AEL Variance

18132.764
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 47796.5 AEL at 2+ 40295.0 AEL at 3+ 18132.8
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 9066.4 AEL at 3+ 9066.4
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
9066.4 0.70 6346.5 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 6346.5
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 400000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 4562.4 0.60 0.160 437.99 197.10
2+ 0.06518 13687.2 0.86 0.649 7639.36 3437.71
3+ 0.03259 6843.6 0.86 2.222 13077.54 5884.89
All 25093.1  21154.89 9519.70

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 218.99 0.50 218.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3819.68 0.50 3819.68 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 6538.77 0.50 6538.77 AEL = Adult Equivalent Loss
All 10577.45 10577.45 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 98.55 0.50 98.55 M = Post-Entrainment Mortality (proportion)
2+ 0.50 1718.86 0.50 1718.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 2942.45 0.50 2942.45 AEL = Adult Equivalent Loss
All 4759.85 4759.85 VAR(AEL) =AEL Variance

9519.701
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 25093.1 AEL at 2+ 21154.9 AEL at 3+ 9519.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4759.9 AEL at 3+ 4759.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4759.9 0.70 3331.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3331.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 500000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 10862.8 0.60 0.160 1042.83 469.27
2+ 0.06518 32588.5 0.86 0.649 18188.95 8185.03
3+ 0.03259 16294.3 0.86 2.222 31137.01 14011.65
All 59745.6  50368.79 22665.95

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 521.42 0.50 521.42 M = Post-Entrainment Mortality (proportion)
2+ 0.50 9094.47 0.50 9094.47 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 15568.50 0.50 15568.50 AEL = Adult Equivalent Loss
All 25184.39 25184.39 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 234.64 0.50 234.64 M = Post-Entrainment Mortality (proportion)
2+ 0.50 4092.51 0.50 4092.51 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 7005.83 0.50 7005.83 AEL = Adult Equivalent Loss
All 11332.98 11332.98 VAR(AEL) =AEL Variance

22665.954
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 59745.6 AEL at 2+ 50368.8 AEL at 3+ 22666.0
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 11333.0 AEL at 3+ 11333.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
11333.0 0.70 7933.1 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7933.1
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 500000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B4 1



Columbia River Channel Improvment Project
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Desdemona September crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class, Derived from Desdemona Sept Data  

Male Female Sexed Male Female
YOY 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 2 0 2 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.00000 0.0 0.10 0.017 0.00 0.00
1+ 0.02173 4562.4 0.60 0.160 437.99 197.10
2+ 0.06518 13687.2 0.86 0.649 7639.36 3437.71
3+ 0.03259 6843.6 0.86 2.222 13077.54 5884.89
All 25093.1  21154.89 9519.70

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 218.99 0.50 218.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 3819.68 0.50 3819.68 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 6538.77 0.50 6538.77 AEL = Adult Equivalent Loss
All 10577.45 10577.45 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.00 0.50 0.00 E = Crabs Entrained (number of Crabs)
1+ 0.50 98.55 0.50 98.55 M = Post-Entrainment Mortality (proportion)
2+ 0.50 1718.86 0.50 1718.86 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 2942.45 0.50 2942.45 AEL = Adult Equivalent Loss
All 4759.85 4759.85 VAR(AEL) =AEL Variance

9519.701
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 0.00 0.00 YOY 0.0000 0.0000
1+ 18.18 2.07 1+ 0.0104 0.0104
2+ 54.55 36.11 2+ 0.1806 0.1806
3+ 27.27 61.82 3+ 0.3091 0.3091

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 25093.1 AEL at 2+ 21154.9 AEL at 3+ 9519.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 4759.9 AEL at 3+ 4759.9
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
4759.9 0.70 3331.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 3331.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery.
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from Sept 2002 field sampling at Upper Sands)
CV %

E 70.70 Z at 0.975 1.95996
AEL 98.30
LF 98.30

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
542,349 542,349

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 11,136 7,873 15,431 E 11,136 7,873 15,431
AEL 539 530 1,039 AEL 243 238 467
AEL Male 270 265 519 AEL Male 121 119 234
AEL Female 270 265 519 AEL Female 121 119 234
Loss to Fishery 85 83 164 Loss to Fishery 85 83 164

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
1,169,721 1,169,721

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 24,017 16,980 33,280 E 24,017 16,980 33,280
AEL 1,163 1,143 2,240 AEL 523 514 1,008
AEL Male 581 571 1,120 AEL Male 262 257 504
AEL Female 581 571 1,120 AEL Female 262 257 504
Loss to Fishery 183 180 353 Loss to Fishery 183 180 353

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
400,000 400,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 8,213 5,807 11,381 E 8,213 5,807 11,381
AEL 398 391 766 AEL 179 176 345
AEL Male 199 195 383 AEL Male 89 88 172
AEL Female 199 195 383 AEL Female 89 88 172
Loss to Fishery 63 62 121 Loss to Fishery 63 62 121

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 4,312 3,048 5,975 E 4,312 3,048 5,975
AEL 209 205 402 AEL 94 92 181
AEL Male 104 103 201 AEL Male 47 46 90
AEL Female 104 103 201 AEL Female 47 46 90
Loss to Fishery 33 32 63 Loss to Fishery 33 32 63

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
500,000 500,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 10,266 7,258 14,226 E 10,266 7,258 14,226
AEL 497 489 958 AEL 224 220 431
AEL Male 248 244 479 AEL Male 112 110 215
AEL Female 248 244 479 AEL Female 112 110 215
Loss to Fishery 78 77 151 Loss to Fishery 78 77 151

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Flavel Bar Flavel Bar
210,000 210,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 4,312 3,048 5,975 E 4,312 3,048 5,975
AEL 209 205 402 AEL 94 92 181
AEL Male 104 103 201 AEL Male 47 46 90
AEL Female 104 103 201 AEL Female 47 46 90
Loss to Fishery 33 32 63 Loss to Fishery 33 32 63

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557  
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 542349   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 5616.7 0.10 0.017 9.27 4.17
1+ 0.01018 5519.0 0.60 0.160 529.83 238.42
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 11135.7  539.09 242.59

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 4.63 0.50 4.63 E = Crabs Entrained (number of Crabs)
1+ 0.50 264.91 0.50 264.91 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 269.55 269.55 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.09 0.50 2.09 E = Crabs Entrained (number of Crabs)
1+ 0.50 119.21 0.50 119.21 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 121.30 121.30 VAR(AEL) =AEL Variance

242.592
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 11135.7 AEL at 2+ 539.1 AEL at 3+ 242.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 121.3 AEL at 3+ 121.3
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
121.3 0.70 84.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 84.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 542349
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 1169721   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 12113.9 0.10 0.017 19.99 8.99
1+ 0.01018 11903.3 0.60 0.160 1142.71 514.22
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 24017.2  1162.70 523.22

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 9.99 0.50 9.99 E = Crabs Entrained (number of Crabs)
1+ 0.50 571.36 0.50 571.36 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 581.35 581.35 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 4.50 0.50 4.50 E = Crabs Entrained (number of Crabs)
1+ 0.50 257.11 0.50 257.11 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 261.61 261.61 VAR(AEL) =AEL Variance

523.215
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 24017.2 AEL at 2+ 1162.7 AEL at 3+ 523.2
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 261.6 AEL at 3+ 261.6
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
261.6 0.70 183.1 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 183.1
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Flavel Bar 1169721
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 400,000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 4142.5 0.10 0.017 6.84 3.08
1+ 0.01018 4070.5 0.60 0.160 390.76 175.84
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 8213.0  397.60 178.92

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 3.42 0.50 3.42 E = Crabs Entrained (number of Crabs)
1+ 0.50 195.38 0.50 195.38 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 198.80 198.80 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.54 0.50 1.54 E = Crabs Entrained (number of Crabs)
1+ 0.50 87.92 0.50 87.92 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 89.46 89.46 VAR(AEL) =AEL Variance

178.920
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 8213.0 AEL at 2+ 397.6 AEL at 3+ 178.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 89.5 AEL at 3+ 89.5
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
89.5 0.70 62.6 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 62.6
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 400000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 2174.8 0.10 0.017 3.59 1.61
1+ 0.01018 2137.0 0.60 0.160 205.15 92.32
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 4311.8  208.74 93.93

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.79 0.50 1.79 E = Crabs Entrained (number of Crabs)
1+ 0.50 102.58 0.50 102.58 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 104.37 104.37 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.81 0.50 0.81 E = Crabs Entrained (number of Crabs)
1+ 0.50 46.16 0.50 46.16 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 46.97 46.97 VAR(AEL) =AEL Variance

93.933
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 4311.8 AEL at 2+ 208.7 AEL at 3+ 93.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 47.0 AEL at 3+ 47.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
47.0 0.70 32.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 32.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 500000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 5178.1 0.10 0.017 8.54 3.84
1+ 0.01018 5088.1 0.60 0.160 488.46 219.80
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 10266.2  497.00 223.65

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 4.27 0.50 4.27 E = Crabs Entrained (number of Crabs)
1+ 0.50 244.23 0.50 244.23 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 248.50 248.50 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.92 0.50 1.92 E = Crabs Entrained (number of Crabs)
1+ 0.50 109.90 0.50 109.90 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 111.82 111.82 VAR(AEL) =AEL Variance

223.650
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 10266.2 AEL at 2+ 497.0 AEL at 3+ 223.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 111.8 AEL at 3+ 111.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
111.8 0.70 78.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 78.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 500000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Exhibit K-4, Evaluation Report Dungeness Crab (Revised) Appendix B5 1



Columbia River Channel Improvment Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 210000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 2174.8 0.10 0.017 3.59 1.61
1+ 0.01018 2137.0 0.60 0.160 205.15 92.32
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 4311.8  208.74 93.93

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.79 0.50 1.79 E = Crabs Entrained (number of Crabs)
1+ 0.50 102.58 0.50 102.58 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 104.37 104.37 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.81 0.50 0.81 E = Crabs Entrained (number of Crabs)
1+ 0.50 46.16 0.50 46.16 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 46.97 46.97 VAR(AEL) =AEL Variance

93.933
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 4311.8 AEL at 2+ 208.7 AEL at 3+ 93.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 47.0 AEL at 3+ 47.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
47.0 0.70 32.9 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 32.9
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Flavel Bar 210000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery.
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from Sept 2002 field sampling)
CV %

E 70.70 Z at 0.975 1.95996
AEL 98.30
LF 98.30

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
154,087 154,087

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 3,164 2,237 4,384 E 3,164 2,237 4,384
AEL 153 151 295 AEL 69 68 133
AEL Male 77 75 148 AEL Male 34 34 66
AEL Female 77 75 148 AEL Female 34 34 66
Loss to Fishery 24 24 46 Loss to Fishery 24 24 46

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
858,622 858,622

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 17,630 12,464 24,429 E 17,630 12,464 24,429
AEL 853 839 1,644 AEL 384 378 740
AEL Male 427 419 822 AEL Male 192 189 370
AEL Female 427 419 822 AEL Female 192 189 370
Loss to Fishery 134 132 259 Loss to Fishery 134 132 259

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
50,000 50,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 1,027 726 1,423 E 1,027 726 1,423
AEL 50 49 96 AEL 22 22 43
AEL Male 25 24 48 AEL Male 11 11 22
AEL Female 25 24 48 AEL Female 11 11 22
Loss to Fishery 8 8 15 Loss to Fishery 8 8 15

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
50,000 50,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 1,027 726 1,423 E 1,027 726 1,423
AEL 50 49 96 AEL 22 22 43
AEL Male 25 24 48 AEL Male 11 11 22
AEL Female 25 24 48 AEL Female 11 11 22
Loss to Fishery 8 8 15 Loss to Fishery 8 8 15

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
100,000 100,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 2,053 1,452 2,845 E 2,053 1,452 2,845
AEL 99 98 192 AEL 45 44 86
AEL Male 50 49 96 AEL Male 22 22 43
AEL Female 50 49 96 AEL Female 22 22 43
Loss to Fishery 16 15 30 Loss to Fishery 16 15 30

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Upper Sands Upper Sands
100,000 100,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 2,053 1,452 2,845 E 2,053 1,452 2,845
AEL 99 98 192 AEL 45 44 86
AEL Male 50 49 96 AEL Male 22 22 43
AEL Female 50 49 96 AEL Female 22 22 43
Loss to Fishery 16 15 30 Loss to Fishery 16 15 30

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557  
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 154087   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 1595.8 0.10 0.017 2.63 1.18
1+ 0.01018 1568.0 0.60 0.160 150.53 67.74
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 3163.8  153.16 68.92

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.32 0.50 1.32 E = Crabs Entrained (number of Crabs)
1+ 0.50 75.26 0.50 75.26 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 76.58 76.58 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.59 0.50 0.59 E = Crabs Entrained (number of Crabs)
1+ 0.50 33.87 0.50 33.87 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 34.46 34.46 VAR(AEL) =AEL Variance

68.923
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 3163.8 AEL at 2+ 153.2 AEL at 3+ 68.9
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 34.5 AEL at 3+ 34.5
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
34.5 0.70 24.1 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 24.1
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 154087

Age Class Total Proportion

Volume to be Dredged (cy)

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 858622   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 8892.1 0.10 0.017 14.67 6.60
1+ 0.01018 8737.5 0.60 0.160 838.80 377.46
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 17629.6  853.47 384.06

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 7.34 0.50 7.34 E = Crabs Entrained (number of Crabs)
1+ 0.50 419.40 0.50 419.40 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 426.73 426.73 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 3.30 0.50 3.30 E = Crabs Entrained (number of Crabs)
1+ 0.50 188.73 0.50 188.73 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 192.03 192.03 VAR(AEL) =AEL Variance

384.061
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 17629.6 AEL at 2+ 853.5 AEL at 3+ 384.1
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in % CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 192.0 AEL at 3+ 192.0
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
192.0 0.70 134.4 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 134.4
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 858622

Age Class Total Proportion

Volume to be Dredged (cy)

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 50000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 517.8 0.10 0.017 0.85 0.38
1+ 0.01018 508.8 0.60 0.160 48.85 21.98
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 1026.6  49.70 22.36

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.43 0.50 0.43 E = Crabs Entrained (number of Crabs)
1+ 0.50 24.42 0.50 24.42 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 24.85 24.85 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.19 0.50 0.19 E = Crabs Entrained (number of Crabs)
1+ 0.50 10.99 0.50 10.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 11.18 11.18 VAR(AEL) =AEL Variance

22.365
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 1026.6 AEL at 2+ 49.7 AEL at 3+ 22.4
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 11.2 AEL at 3+ 11.2
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
11.2 0.70 7.8 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7.8
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 50000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 50000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 517.8 0.10 0.017 0.85 0.38
1+ 0.01018 508.8 0.60 0.160 48.85 21.98
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 1026.6  49.70 22.36

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.43 0.50 0.43 E = Crabs Entrained (number of Crabs)
1+ 0.50 24.42 0.50 24.42 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 24.85 24.85 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.19 0.50 0.19 E = Crabs Entrained (number of Crabs)
1+ 0.50 10.99 0.50 10.99 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 11.18 11.18 VAR(AEL) =AEL Variance

22.365
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 1026.6 AEL at 2+ 49.7 AEL at 3+ 22.4
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 11.2 AEL at 3+ 11.2
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
11.2 0.70 7.8 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 7.8
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 50000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 100000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 1035.6 0.10 0.017 1.71 0.77
1+ 0.01018 1017.6 0.60 0.160 97.69 43.96
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 2053.2  99.40 44.73

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.85 0.50 0.85 E = Crabs Entrained (number of Crabs)
1+ 0.50 48.85 0.50 48.85 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 49.70 49.70 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.38 0.50 0.38 E = Crabs Entrained (number of Crabs)
1+ 0.50 21.98 0.50 21.98 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 22.36 22.36 VAR(AEL) =AEL Variance

44.730
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 2053.2 AEL at 2+ 99.4 AEL at 3+ 44.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 22.4 AEL at 3+ 22.4
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
22.4 0.70 15.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 15.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 100000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 100000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 1035.6 0.10 0.017 1.71 0.77
1+ 0.01018 1017.6 0.60 0.160 97.69 43.96
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 2053.2  99.40 44.73

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.85 0.50 0.85 E = Crabs Entrained (number of Crabs)
1+ 0.50 48.85 0.50 48.85 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 49.70 49.70 VAR(AEL) =AEL Variance

Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.38 0.50 0.38 E = Crabs Entrained (number of Crabs)
1+ 0.50 21.98 0.50 21.98 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 22.36 22.36 VAR(AEL) =AEL Variance

44.730
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 2053.2 AEL at 2+ 99.4 AEL at 3+ 44.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 22.4 AEL at 3+ 22.4
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
22.4 0.70 15.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 15.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Upper Sands 100000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Summary of Projected Entrainment, Adult Equivalent Loss, and Loss to Fishery.
Lower Columbia River
WH Pearson and GD Williams

Variance Estimators (derived from Sept 2002 field sampling at Upper Sands)
CV %

E 70.70 Z at 0.975 1.95996
AEL 98.30
LF 98.30

Construction Dredging to 40 ft - Age 2+ Construction Dredging to 40 ft - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
35,034 35,034

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 719 509 997 E 719 509 997
AEL 35 34 67 AEL 16 15 30
AEL Male 17 17 34 AEL Male 8 8 15
AEL Female 17 17 34 AEL Female 8 8 15
Loss to Fishery 5 5 11 Loss to Fishery 5 5 11

Construction Dredging from 40 to 43 ft - Age 2+ Construction Dredging from 40 to 43 ft - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
464,196 464,196

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 9,531 6,738 13,207 E 9,531 6,738 13,207
AEL 461 454 889 AEL 208 204 400
AEL Male 231 227 444 AEL Male 104 102 200
AEL Female 231 227 444 AEL Female 104 102 200
Loss to Fishery 73 71 140 Loss to Fishery 73 71 140

Annual Maintenance Dredging 40'  Year 1 - Age 2+ Annual Maintenance Dredging 40' Year 1  - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
270,000 270,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 5,544 3,919 7,682 E 5,544 3,919 7,682
AEL 268 264 517 AEL 121 119 233
AEL Male 134 132 259 AEL Male 60 59 116
AEL Female 134 132 259 AEL Female 60 59 116
Loss to Fishery 42 42 81 Loss to Fishery 42 42 81

Annual Maintenance Dredging 40' Year 20 - Age 2+ Annual Maintenance Dredging 40' Year 20 - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
270,000 270,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 5,544 3,919 7,682 E 5,544 3,919 7,682
AEL 268 264 517 AEL 121 119 233
AEL Male 134 132 259 AEL Male 60 59 116
AEL Female 134 132 259 AEL Female 60 59 116
Loss to Fishery 42 42 81 Loss to Fishery 42 42 81

Annual Maintenance Dredging 43'  Year 1 - Age 2+ Annual Maintenance Dredging 43' Year 1  - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
330,000 330,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 6,776 4,790 9,389 E 6,776 4,790 9,389
AEL 328 322 632 AEL 148 145 284
AEL Male 164 161 316 AEL Male 74 73 142
AEL Female 164 161 316 AEL Female 74 73 142
Loss to Fishery 52 51 100 Loss to Fishery 52 51 100

Annual Maintenance Dredging 43' Year 20 - Age 2+ Annual Maintenance Dredging 43' Year 20 - Age 3+
Assumptions: Assumptions:

Tongue Pt Tongue Pt
330,000 330,000

Results: Results:

Parameter
Projected 

Value SE 95% CI Parameter
Projected 

Value SE 95% CI
E 6,776 4,790 9,389 E 6,776 4,790 9,389
AEL 328 322 632 AEL 148 145 284
AEL Male 164 161 316 AEL Male 74 73 142
AEL Female 164 161 316 AEL Female 74 73 142
Loss to Fishery 52 51 100 Loss to Fishery 52 51 100

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location
Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)

Projected Location Projected Location
Planned dredged volume (cy) Planned dredged volume (cy)
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MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Construction 
Dredging to 40 

ft

VOLUME OF DREDGED MATERIALS - to 40 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 222412
5 353916
6 Upper Desdem 0
7 0
8 8742
9 8742

10 Flavel Bar 49732
11 298900
12 121292
13 72425
14 Upper Sands 54585
15 51945
16 47557  
17 0
18 Tongue Point 14775
19 6976
20 13283

Total 1325282

Dredged Yardage (cy) 35034   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 362.8 0.10 0.017 0.60 0.27
1+ 0.01018 356.5 0.60 0.160 34.23 15.40
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 719.3  34.82 15.67

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.30 0.50 0.30 E = Crabs Entrained (number of Crabs)
1+ 0.50 17.11 0.50 17.11 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 17.41 17.41 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 0.13 0.50 0.13 E = Crabs Entrained (number of Crabs)
1+ 0.50 7.70 0.50 7.70 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 7.84 7.84 VAR(AEL) =AEL Variance

15.671
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 719.3 AEL at 2+ 34.8 AEL at 3+ 15.7
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 7.8 AEL at 3+ 7.8
Var(AEL) Var(AEL) 0.0
SE AEL SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 0.0
CV AEL (%) CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
7.8 0.70 5.5 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 5.5
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Tongue Pt 35034
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Construction 
Dredging from 

40 to 43 ft

VOLUME OF DREDGED MATERIALS - from 40 to 43 ft

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 Lower Desdem. 94688
5 196724
6 Upper Desdem 66193
7 1039
8 52398
9 62851

10 Flavel Bar 329296
11 535074
12 239608
13 65743
14 Upper Sands 171432
15 271842
16 306717
17 108631
18 Tongue Point 174113
19 162864
20 127219

Total 2966432

Dredged Yardage (cy) 464196   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 4807.3 0.10 0.017 7.93 3.57
1+ 0.01018 4723.7 0.60 0.160 453.48 204.07
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 9531.1  461.41 207.63

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 3.97 0.50 3.97 E = Crabs Entrained (number of Crabs)
1+ 0.50 226.74 0.50 226.74 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 230.70 230.70 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.78 0.50 1.78 E = Crabs Entrained (number of Crabs)
1+ 0.50 102.03 0.50 102.03 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 103.82 103.82 VAR(AEL) =AEL Variance

207.634
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 9531.1 AEL at 2+ 461.4 AEL at 3+ 207.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 103.8 AEL at 3+ 103.8
Var(AEL) Var(AEL)
SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 
CV AEL (%) CV AEL (%)

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
103.8 0.70 72.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 72.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Total Proportion

Volume to be Dredged (cy)

Field Location Total Volume Dredged (cy)

Tongue Pt 464196
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40,000

10 to 13 Flavel Bar 400000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 760000

Dredged Yardage (cy) 270000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 2796.2 0.10 0.017 4.61 2.08
1+ 0.01018 2747.6 0.60 0.160 263.77 118.69
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 5543.7  268.38 120.77

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.31 0.50 2.31 E = Crabs Entrained (number of Crabs)
1+ 0.50 131.88 0.50 131.88 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 134.19 134.19 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.04 0.50 1.04 E = Crabs Entrained (number of Crabs)
1+ 0.50 59.35 0.50 59.35 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 60.39 60.39 VAR(AEL) =AEL Variance

120.771
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 5543.7 AEL at 2+ 268.4 AEL at 3+ 120.8
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 60.4 AEL at 3+ 60.4
Var(AEL) Var(AEL) 0.0
SE AEL SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 0.0
CV AEL (%) CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
60.4 0.70 42.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 42.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Tongue Pt 270000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 40 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 40' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 50000
18 to 20 Tongue Point 270000

Total 570000

Dredged Yardage (cy) 270000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 2796.2 0.10 0.017 4.61 2.08
1+ 0.01018 2747.6 0.60 0.160 263.77 118.69
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 5543.7  268.38 120.77

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.31 0.50 2.31 E = Crabs Entrained (number of Crabs)
1+ 0.50 131.88 0.50 131.88 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 134.19 134.19 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.04 0.50 1.04 E = Crabs Entrained (number of Crabs)
1+ 0.50 59.35 0.50 59.35 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 60.39 60.39 VAR(AEL) =AEL Variance

120.771
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 5543.7 AEL at 2+ 268.4 AEL at 3+ 120.8
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 60.4 AEL at 3+ 60.4
Var(AEL) Var(AEL) 0.0
SE AEL SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 0.0
CV AEL (%) CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
60.4 0.70 42.3 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 42.3
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Tongue Pt 270000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 1

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 1

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 60000

10 to 13 Flavel Bar 500000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 990000

Dredged Yardage (cy) 330000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 3417.6 0.10 0.017 5.64 2.54
1+ 0.01018 3358.1 0.60 0.160 322.38 145.07
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 6775.7  328.02 147.61

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.82 0.50 2.82 E = Crabs Entrained (number of Crabs)
1+ 0.50 161.19 0.50 161.19 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 164.01 164.01 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.27 0.50 1.27 E = Crabs Entrained (number of Crabs)
1+ 0.50 72.54 0.50 72.54 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 73.80 73.80 VAR(AEL) =AEL Variance

147.609
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 6775.7 AEL at 2+ 328.0 AEL at 3+ 147.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 73.8 AEL at 3+ 73.8
Var(AEL) Var(AEL) 0.0
SE AEL SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 0.0
CV AEL (%) CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
73.8 0.70 51.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 51.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Tongue Pt 330000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Columbia River Channel Improvement Project
Supplemental Integrated Feasibility Report and Environmental Impact Statement

MODIFIED DREDGE IMPACT MODEL FOR ESTIMATING HOPPER DREDGE ENTRAINMENT IMPACTS TO COLUMBIA RIVER CRAB

Field Date Projection **Based on Upper Sands crab entrainment data

Projected

Post 
Construction 

Maintenance, 43 
ft Yr 20

VOLUME OF DREDGED MATERIALS - Maintenance 43' Yr 20

River Mile Location Name Volume (cy) Data from Portland District (10 Sept 2002)
4 to 9 Desdemona 40000

10 to 13 Flavel Bar 210000
14 to 17 Upper Sands 100000
18 to 20 Tongue Point 330000

Total 680000

Dredged Yardage (cy) 330000   Amount (cy) dredged during dredging period

Sex Ratios by Age Class  

Male Female Sexed Male Female
YOY 1 0 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
1+ 0 1 1 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
2+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.
3+ 0 0 0 0.5* 0.5* * Sample sizes low; assumed to be 1:1.

Estimates of Crab Entrainment Rate (R), Number of Crabs Entrained (E), Adult Equivalent Loss (AEL), and Variance (AEL)

Age Class R E Var(E) M S to 2+ AEL at 2+ VAR(AEL 2+) AEL at 3+ VAR(AEL 3+)
YOY 0.01036 3417.6 0.10 0.017 5.64 2.54
1+ 0.01018 3358.1 0.60 0.160 322.38 145.07
2+ 0.00000 0.0 0.86 0.649 0.00 0.00
3+ 0.00000 0.0 0.86 2.222 0.00 0.00
All 6775.7  328.02 147.61

Note:  Entrained 3+ crab are back-calculated to provide AEL at 2+.
AGE 2+ Calculations
Contribution to Adult Equivalent Loss (AEL at 2+) and Variance (AEL at 2+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 2.82 0.50 2.82 E = Crabs Entrained (number of Crabs)
1+ 0.50 161.19 0.50 161.19 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 164.01 164.01 VAR(AEL) =AEL Variance

0.00
Age Class Distribution

of Entrained of AEL Male Female
YOY 50.44 0.00 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
AGE 3+ Calculations
Contribution to Adult Equivalent Loss (AEL at 3+) and Variance (AEL at 3+) by Sex (MALE/FEMALE) and Age Class

Proportion AEL VAR(AEL) Proportion AEL VAR(AEL) R = Crab Entrainment Rate (crabs/cy)
YOY 0.50 1.27 0.50 1.27 E = Crabs Entrained (number of Crabs)
1+ 0.50 72.54 0.50 72.54 M = Post-Entrainment Mortality (proportion)
2+ 0.50 0.00 0.50 0.00 S = Natural Survivorship (proportion); survival to 3+ is assumed to be 45% (Armstrong et al. 1987)
3+ 0.50 0.00 0.50 0.00 AEL = Adult Equivalent Loss
All 73.80 73.80 VAR(AEL) =AEL Variance

147.609
Age Class Distribution

of Entrained of AEL at 3+ Male Female
YOY 50.44 1.72 YOY 0.0086 0.0086
1+ 49.56 98.28 1+ 0.4914 0.4914
2+ 0.00 0.00 2+ 0.0000 0.0000
3+ 0.00 0.00 3+ 0.0000 0.0000

ALL 0.50 0.50
SUMMARY VARIANCE DATA
Entrainment with Confidence Limits TOTAL AEL at 2+ with Confidence Limits TOTAL AEL at 3+ with Confidence Limits

E 6775.7 AEL at 2+ 328.0 AEL at 3+ 147.6
Var(E) Var(AEL2+) Var(AEL3+)
SE E SE AEL SE AEL
Z at 0.975 1.95996 Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 95% C. I. 
CV E (%) CV AEL (%) CV AEL (%)

SE =  Standard Error C.I. = Confidence Interval
Z = Value of Z from Normal Distribution CV = Coefficient of Variation in %

MALE AEL at 3+ with Confidence Limits FEMALE AEL at 3+ with Confidence Limits

AEL at 3+ 73.8 AEL at 3+ 73.8
Var(AEL) Var(AEL) 0.0
SE AEL SE AEL 0.0
Z at 0.975 1.95996 Z at 0.975 1.95996
95% C. I. 95% C. I. 0.0
CV AEL (%) CV AEL (%) 0.00

TOTAL LOSS TO MALE FISHERY
(This total would be distributed over 3-4 years)

Male Age 3+ 
(number of 

crab)
Harvest Rate 
(proportion)

Lost to Fishery 
(number of 

crab)
73.8 0.70 51.7 Harvest rate of 0.70 is taken from Armstrong et al. (1987).

Loss to Fishery with Confidence Limits

Loss to Fishery 51.7
Var(AEL)
SE LF
Z at 0.975 1.95996
95% C. I. 
CV LF (%)

ADDITIONAL NOTES:
Mortality Rates (M) for crabs collected in June-September are from Armstrong et al. 1987 (Table 3.3, p. 61)
Survival rates (S) to age 2+ for crab collected from June-September are from Wainwright et al. 1992 (Table 6, p. 178), and
   thereafter survival rate from 2+ to age 3+ is 0.45 (Armstrong et al. 1987).
Sex ratios used were those observed or assumed to be 1:1 where sample size was low.

Field Location Total Volume Dredged (cy)

Tongue Pt 330000

Volume to be Dredged (cy)

Age Class Total Proportion

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL

Age Class Female Male

Age Class % of Total
Age Class

Proportion of Total AEL at 3+
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Wildlife and Wetland Mitigation (Revised) 

Columbia River Channel Improvement Project 

 

Introduction 

The determination of wildlife (including wetland) mitigation requirements for the 
Columbia River Channel Improvement project takes into account the impacts to wildlife 
across a spectrum of habitats impacted by project disposal actions.  Mitigation actions 
associated with the project do not focus only on jurisdictional wetlands as it does for a 
private party seeking a permit under Section 404 of the Clean Water Act.  The mitigation 
analysis for the channel improvement project addressed wildlife impacts associated with 
upland habitats (including agricultural lands), riparian forest habitats, and wetland habitats. 
 
The wildlife mitigation plan relied on the Habitat Evaluation Procedures (HEP), a U.S. 
Fish and Wildlife Service program selected as the analytical means to assess project-
related wildlife impacts and mitigation attainment levels.  An interagency mitigation team 
(Corps of Engineers, Washington Departments of Ecology and Fish and Wildlife, U.S. 
Fish and Wildlife Service, and the Oregon Department of Fish and Wildlife) was formed to 
determine mitigation levels. The wildlife mitigation plan and updated addendum were 
presented in the Final Integrated Feasibility Report/Environmental Impact Statement (Final 
IFR/EIS; August 1999, including Appendix G).  Public and agency comments for the draft 
IFR/EIS were presented in that document.   
 
The resource agencies that participated in the wildlife mitigation planning effort voiced a 
uniform concern, which centered on resolution of discrepancies, inconsistencies and/or 
inaccuracies in the HEP analysis for the draft wildlife mitigation plan.  Two options to 
resolve these concerns were offered by the resource agencies.  The Corps of Engineers 
decided to implement Option 1, which is shown below. 
 

Complete the HEP analysis by collecting data to represent all habitat types and reanalyze 
current and future conditions based on changes in individual habitat parameters.  This re-
analysis could be completed during the preconstruction engineering and design (PED) phase 
of the project. 

 
Subsequent to the decision to implement Option 1, consultation under the Endangered 
Species Act was reinitiated and concluded with NOAA Fisheries and the U.S. Fish and 
Wildlife Service.  Through this consultation process, the acreage of habitats impacted by 
the project was reduced further from that reported in the 1999 Final IFR/EIS, Addendum to 
the Wildlife Mitigation Plan.  Currently, 172 acres of agricultural land, 50 acres of riparian 
forest and 16 acres of wetland habitat are anticipated to be impacted by project-related 
actions versus 200 agricultural, 67 riparian forest and 20 wetland acres reported in the1999 
FIFR/EIS, Addendum to the Wildlife Mitigation Plan.  In other words, the revisions made 
during consultation resulted in a 28 acre reduction in impact to agricultural habitat, a 17 
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acre reduction in impact to riparian forest habitat, and a 4 acre reduction in impact to 
wetland habitat. 
 
Further discussions have been held with WDFW and WDOE to resolve their concerns 
pertaining to the Wildlife Mitigation Plan.  To attain a more natural hydrology to the 
Woodland Bottoms wetland mitigation acreage, the Corps has proposed to remove the 
levees along Burris Creek that bisects these wetlands to allow natural flooding over the 
landscape to occur.  To resolve Cowlitz County concerns regarding their Shoreline Master 
Program, it is now proposed to develop approximately 16 acres of tidal marsh habitat in 
the 32 acre Martin Island lagoon.  An 80-acre site on Martin Island, proposed for upland 
disposal purposes in the 1998 DIFR/EIS would not be developed for mitigation purposes.   
As a result of these discussions, the Corps has refined the mitigation proposal as described 
above, and will not be performing the re-analysis previously contemplated.   
 
The present mitigation proposal would see development of 132 acres of agricultural 
pastureland, 43 acres of riparian forest and 97 acres of wetland habitat at Woodland 
Bottoms, Washington; 159 acres of riparian forest and 23 acres of wetland habitat would 
be developed at Martin Island, Washington; and 74 acres of wetland habitat would be 
developed at Webb, near Westport, Oregon.  Wildlife mitigation efforts to develop or 
enhance wildlife habitat will result in the physical alteration or improved management 
practices on 528 acres of the 740 acres authorized for wildlife mitigation purposes.  Totals 
thus are 132 acres of agricultural pastureland, 202 acres of riparian forest and 194 acres of 
wetland habitat. The balance of the 740 acres of the real property acquired for mitigation 
purposes supports existing habitat, infrastructure (both existing and for mitigation 
features), or else is undevelopable for mitigation purposes. 
  

Methods 

Initial mitigation efforts focused on avoiding or minimizing impacts to wildlife habitat, to 
the extent practicable, during selection of dredged material disposal sites.  Avoidance was 
accomplished by focusing disposal-siting efforts on existing and previously used disposal 
sites.  Sites with wetland and riparian habitats or important wildlife resources were avoided 
to the extent practicable.  Adjustment of disposal site boundaries to avoid riparian and 
wetland habitat, based upon site visits and review of aerial photography, also was used.  
Site boundaries were further adjusted and acreage decreased through the 2001 BA and 
during development of the Final SEIS. 
 
The wildlife mitigation plan relied on a HEP analysis for evaluating project impacts and 
mitigation efforts.  Detailed discussion of the HEP process as applied for this project is 
contained in the 1999 Final IFR/EIS, Appendix G.  The HEP process used models of 
habitat variables for selected target species.  These species-specific models are based upon 
habitat suitability indices for each habitat variable.  The HEP process assessed both habitat 
quality and quantity for target species selected by the interagency mitigation team.  Target 
species were selected as representative members of the habitats present in the areas of 
impact.  Habitat variables important to each species, methods to measure these variables, 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-5, Wildlife and Wetland Mitigation (Revised)                                                                  Page 3 
 

and species models that assign suitability indices (numerical scores) to habitat variables 
were identified.  Existing HEP models were generally used in this process, modified by the 
interagency team where necessary, along with development of one new model. 
 
The HEP analysis initially focused on determination of impacts from disposal actions.  
Habitat quantity was determined by mapping habitat acreage for each new upland disposal 
site.  Riparian and wetland habitat that occurred within the boundaries of existing or 
previously used disposal sites was included in the loss assessment phase of HEP.  Habitat 
quality was determined by field sampling of species-specific habitat variables at 
representative locations.  Field data were summarized and species suitability indices for 
individual habitat variables were then identified.  Mathematical equations were then used 
to determine habitat suitability indices, a quality value, for each species.  Multiplication of 
habitat quantity and habitat suitability indices on a species-specific basis provided the 
number of habitat units lost per species.  Species losses were reported as average annual 
habitat units (AAHUs), which is an estimate of the average number of habitat units lost per 
year over the project life of 50 years. 
 
The mitigation phase of the HEP analysis focused on determination of the level of 
recovery associated with proposed mitigation actions.  Mitigation sites were generally 
selected on the basis of large tracts of land with potential for habitat development and their 
nearness to national wildlife refuges or state wildlife management areas.  These potential 
sites were analyzed to determine their baseline value to wildlife and the incremental 
increase in wildlife habitat value that could be attained through implementation of wildlife 
mitigation measures. 
 
Existing habitats at potential mitigation sites were identified and quantified to determine 
the baseline condition.  Physical measures that could be employed at each site to develop 
riparian, wetland or agricultural habitat features were identified and quantified.  Habitat 
quality for target species was determined for mitigation sites as described for disposal 
sites; projections for future habitat conditions were made for each habitat developed 
through implementation of mitigation actions.  Future projections were based on field 
sampling of habitat variables in representative habitats and professional judgment.  The 
accumulated information was then analyzed to determine the number of AAHUs generated 
at each site by the proposed mitigation measures. The Corps will collect additional field 
data for those habitat types where professional judgment was initially used to estimate 
habitat suitability indices and thus verify/correct the estimates. 
 
Once information on project-related losses and mitigation gains were identified, a 
determination of the number of mitigation sites required to offset losses was determined.  
The selection of which mitigation sites to use was determined by cost efficiency and 
incremental cost analyses per output. 

Results 

The mitigation team placed an emphasis on mitigation actions directed toward the 
development of wetland and riparian forest habitats and not a simple replacement in-kind 
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for the habitat impacted.  Habitat acreage impacts identified in the subsequent text reflects 
changes to the Proposed and Least Cost disposal plans; these changes are also identified in 
Tables 1 and 2.  Agricultural cropland (an upland habitat) was numerically the most 
impacted habitat (Proposed plan - 172 acres; Least Cost plan – 257 acres), as compared to 
wetland habitat (Proposed plan – 16 acres; Least Cost plan – 24 acres) and riparian forest 
habitat (Proposed and Least Cost – 50 acres).  However, mitigating for agricultural 
cropland impacts was minimized in the mitigation plan for the proposed plan (132 acres to 
be managed as pasturelands); the plan currently calls for development or substantial 
improvement to 194 acres of wetland habitat and 202 acres of riparian forest habitat.  The 
202 acres of riparian habitat refers only to early successional riparian forest that would be 
developed on presently agricultural lands.    
 
The mitigation plan for the Proposed disposal plan calls for development of 159 acres of 
early successional riparian forest at Martin Island and 43 acres at Woodland Bottoms.  
Twenty-three acres of wetland habitat, including 16 acres of intertidal emergent marsh 
habitat would be developed at Martin Island. Ninety-seven acres of wetlands at Woodland 
Bottoms and an additional 74 acres of wetlands at the Webb location would be developed.  
Agricultural habitat development (132 acres) would occur at Woodland Bottoms.   
 
The emphasis placed by the mitigation team on implementation of wetland and riparian 
mitigation actions provided for a substantial acreage ratio for wetland mitigation compared 
to wetland impacts.  The present ratio is approximately 12:1 when including wetland 
mitigation acreage in both states and 8:1 for Washington wetland mitigation acreage.  It is 
believed that the HEP approach, in conjunction with the emphasis on wetland habitat 
mitigation, leads to mitigation greater in scope than if jurisdictional wetlands were 
determined and mitigation was based upon a predetermined ratio predicated upon the 
nature of the wetland mitigation action. 
 
For wetland mitigation, the HEP process differed substantially from the standard approach 
used for Section 404 permit applicants.  No delineation of jurisdictional wetlands was 
made for impacted sites (disposal locations).  Nor are there established ratios for wetland 
mitigation efforts that depend upon whether the mitigation effort is based on wetland 
creation, improvement or restoration.  Rather, the HEP evaluation was used to provide data 
on the scope of the mitigation effort.  Impacts, as measured in average annual habitat units 
(AAHUs), were substantially more than offset by mitigation measures, also evaluated in 
the terms of AAHUs. 
 
Wetland mitigation siting and implementation also differ from the in-kind, on-site 
mitigation normally sought under the Section 404 permit process.  For the project, large 
blocks of mitigation acreage were sought rather than to mitigate in-kind and on-site.  This 
mitigation approach allows for the development and/or restoration of large blocks of 
wildlife habitat with an interspersion of wetland and riparian habitat typically proposed.  
These large blocks of wetland and riparian habitat offer a more secure and diverse setting 
for wildlife populations. 
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If the mitigation approach were restricted to in-kind, on-site requirements, wetland 
mitigation would occur on small acreage parcels adjacent to lands subject to industrial 
development or intensive agricultural practices in addition to the disposal operations.  
Juxtaposition of other habitats such as riparian forest could not be assured.  Essentially, we 
would form islands of habitat within an overall developed area that would lead to local 
extirpation of some species and reduced populations of other wetland species.  Large 
mitigation areas with an interspersion of wetland and riparian habitats are expected to 
support a more diverse species assemblage and more stable population of species, 
including wetland-associated species.   
 
Comments received regarding disposal sites in the 1998 Draft IFR/EIS prompted the Corps 
and project sponsors to remove several of them from further consideration and add 
alternate disposal sites for the mitigation plan presented in the 1999 Final IFR/EIS.  The 
2001 Biological Assessment resulted in additional modifications to disposal sites resulting 
in reduced impacts to wildlife habitats, particularly riparian forest. Table 1 shows the 
Proposed disposal plan, as currently configured (i.e., including changes made during the 
2001 Biological Assessment process), and the habitat acreage by category for each 
disposal site.  For comparative purposes, the revised least cost disposal plan, as currently 
configured, is shown in Table 2. 
 
Changes made between the Draft and Final IFR/EIS are as follows.  The Morse Brother’s 
Pit (O-80.0) and Peavey Oval (W-73.5) disposal sites were dropped from the plan.  The 
Washington Departments of Fish and Wildlife and Ecology raised concerns that mitigation 
actions would be required for disposal at Peavy Oval.  Disposal sites added to the Proposed 
plan include W-71.9, W-67.5 and W-33.4.  Site W-71.9 (27 acres) and a 12-acre addition 
to the Cottonwood Island site (for 62 total acres) are proposed to offset the loss of Peavy 
Oval for disposal purposes.   
 
Changes made during the 2001 Biological Assessment process are as follows.  The Mt. 
Solo disposal site (W-62.0) has been changed in configuration and reduced in acreage (50 
to 46.6 acres) in order to avoid more wetland habitat and to meet 2001 BA requirements 
for a 300-foot setback from ordinary high water.   The Gateway 3 (W-101.0) site has been 
reduced from 69 to 40 acres.  The Lord Island disposal site (O-63.5) was reduced from 46 
acres to 25 acres, thus avoiding impacts to 17 acres of riparian forest habitat. 
 
As currently configured, the Proposed disposal plan substantially reduces the mitigation 
requirements compared to the least cost plan because the Proposed disposal plan impacts 
substantially fewer habitat acres, e.g., 172 acres (Proposed) versus 257 acres (least cost) of 
agricultural cropland impacts; 50 acres (Proposed) versus 67 acres (least cost) of riparian 
forest impacts; and 16 acres (Proposed) versus 24 acres (least cost) of wetland habitat 
impacts.  As shown in Table 3, the estimated loss of average annual habitat units (AAHUs) 
for the Proposed plan (as configured in the 1999 Final IFR/EIS) is 445 AAHUs; losses for 
the least cost plan (as configured in the 1999 Final IFR/EIS) are estimated at 659 AAHUs.  
While here loss estimates do not reflect the changes to the Proposed and least cost plans 
developed as a result of the 2001 Biological Assessment process, all of these changes 
resulted in reductions in habitat impacts.  Specifically, the proposed and least cost plans as 
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currently configured result in a 28-acre reduction in impacts to agricultural habitat, a 17-
acre reduction in impact to riparian forest habitat, and a 4-acre reduction in impact to 
wetland habitat.   
 
The mitigation package for the Proposed disposal plan would be a “balanced” mitigation 
plan to the extent practicable, with an effort to distribute mitigation actions equitably 
between Oregon and Washington based upon project-associated losses for each state.  
Currently, the balanced mitigation plan consists of Martin Island and Woodland Bottoms 
in Washington and the Webb location in Oregon.  This balanced mitigation plan would 
produce an estimated 608 AAHUs versus a projected loss of 445 AAHUs (Table 3).   
 
The final mitigation plan for the least cost disposal plan would also be comparable to the 
“balanced” mitigation plan presented for the Proposed plan, except that the mitigation 
acreage would be increased at the Webb location to 146.5 acres.  This mitigation plan 
would produce an estimated 758 AAHUs versus a projected loss of 659 AAHUs (Table 3).     
 
As noted above, to resolve Cowlitz County concerns regarding their Shoreline Master 
Program, and after consulting with other members of the interagency team, it is now 
proposed to develop approximately 16 acres of tidal marsh habitat in the 32 acre Martin 
Island lagoon rather than the 32 acres initially proposed and evaluated in the 1999 HEP 
analysis.  However, given the substantial reduction in habitat impacts since the 1999 
analysis (discussed above) and the already large surplus in AAHUs provided by the 
mitigation proposal, this change does not alter the conclusion that the mitigation proposed 
more than compensates for the projected impacts. 
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Table 1.  Habitat Composition and Acreage for the Proposed Disposal Plan as Currently 
Configured (Final SEIS) 
 

Disposal 
Site* 

Site 
Acres 

Agriculture 
Cropland 

(acres) 

Wetland 
(acres) 

Riparian 
(acres) 

Existing 
Dredged 
Material 
(acres) 

Other 
Houses, 

Roads, etc. 
(acres) 

Reach 1 – Columbia River miles 98 to 105 
O-105  W. Hayden Is. 102 0 0 0 102 0 
W-101  Gateway 3  40  40 0 0 0 0 
Reach 2 – Columbia River miles 84 to 98 
W-97.1  Fazio S&G 27 0 0 0 27 0 
W-96.9  Adjacent Fazio 17 8.2 0 0 8.8 0 
O-91.5  Lonestar 45 0 0 0 0 45 
O-87.8  RR Corridor 12 0 0 0 12 0 
W-86.5  Austin Point 26 0 0  3.4 22.6 0 
O-86.2  Sand Island 28 0 0 0 28 0 
Reach 3 – Columbia River miles 70 to 84 
O-82.6  Reichold 49 0 0 0 49 0 
W-82.0  Martin Bar 32 0 0 2.9 29.1 0 
W-80.0 Martin Mitig.  16 0 0 0 0  16 
O-77.0  Deer Island 28.8 0 0 0 28.8 0 
O-75.8  Sandy Is. 30 0 0 0 30 0 
W-71.9     27 0 0 0  27 0 
W-70.1 Cottonwood Is. 62 0 0 6.2 55.8 0 
Reach 4 – Columbia River miles 56 to 70 
W-68.7  Howard Is. 200 0 0 20 180 0 
W-67.5  International 29 0 0 0 29 0 
O-67.0  Rainier Beach 52 0 0 0 52 0 
O-64.8  Rainier Indus. 53 0 0 8.2 44.8 0 
O-63.5 Lord Is. Upstrm  24.8 0 0 0   24.8 0 
W-63.5 Reynolds Alum 13 0 0 0 13 0 
W-62.0  Mt. Solo  46.6  35.8  10.8 0 0 0 
W-59.7  Hump Is. 69 0 0 7 62 0 
O-57.0  Crims Is.  46 0 0 0 46 0 
Reach 5 – Columbia River miles 41 to 56 
O-54.0 Port Westward 1 50 0 0 0 50 0 
W-46.3 & W-46.0 
Brown Island 72 0 0 0 72 0 

W-44.0  Puget Island 100 88.2 5.4 2.6 0 3.8 
O-42.9  James River  53 0 0 0  53 0 
Reach 6 – Columbia River miles 29 to 41 
O-38.3  Tenasillahe Is.  42 0 0 0 42 0 
W-33.4 Skamokawa Pk 11 0 0 0 11 0 
O-34.0  Welch Island 42 0 0 0 42 0 
Reach 7 – Columbia River miles 3 to 29 
O-27.2  Pillar Rock Is. 55.6 0 0 0 55.6 0 
O-23.5 Miller Sands Spt 151 0 0 0 151 0 
W-21.0  Rice Island 228 0 0 0 228 0 
       

Totals  
1879.8  172.2  16.2  50.3  1576.3 64.8 
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* “W” and “O” refer to Washington or Oregon shoreline.  The number refers to the approximate river mile in 
the navigation channel. 
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Table 2.  Habitat Composition and Acreage for the Least Cost Disposal Plan as Currently 
Configured (Final SEIS) 
 

Disposal 
Site* 

Site 
Acres 

Agriculture 
Cropland 

(acres) 

Wetland 
(acres) 

Riparian 
(acres) 

Existing 
Dredged 
Material 
(acres) 

Other 
Houses, 

Roads, etc. 
(acres) 

Reach 1 – Columbia River miles 98 to 105 
O-105  W. Hayden Is. 102 0 0 0 102 0 
Reach 2 – Columbia River miles 84 to 98 
W-97.1  Fazio S&G 27 0 0 0 27 0 
W-96.9  Adjacent Fazio 17 8.2 0 0 8.8 0 
W-95.7 25 25 0 0 0 0 
O-90.6 Scappoose Dairy 107 99.3 7.7 0 0 0 
O-87.8  RR Corridor 12 0 0 0 12 0 
W-86.5  Austin Point 26 0 0  3.4  22.6 0 
O-86.2  Sand Island 28 0 0 0 28 0 
Reach 3 – Columbia River miles 70 to 84 
O-82.6  Reichold 49 0 0 0 49 0 
W-82.0  Martin Bar 32 0 0 2.9 29.1 0 
W-80.0 Martin Mitig.  16 0 0 0 0 16 
O-77.0  Deer Island 28.8 0 0 0 28.8 0 
O-75.8  Sandy Is. 30 0 0 0 30 0 
W-71.9    27 0 0 0 27 0 
W-70.1 Cottonwood Is. 62 0 0 6.2 55.8 0 
Reach 4 – Columbia River miles 56 to 70 
W-68.7  Howard Is. 200 0 0 20 180 0 
W-67.5  International 29 0 0 0 29 0 
O-67.0  Rainier Beach 52 0 0 0 52 0 
O-64.8  Rainier Indus. 53 0 0 8.2 44.8 0 
O-63.5 Lord Is. Upstrm  24.8 0 0 0  24.8 0 
W-63.5 Reynolds Alum 13 0 0 0 13 0 
W-62.0  Mt. Solo  46.6  35.8 10.8 0 0 0 
W-59.7  Hump Is. 69 0 0 7 62 0 
O-57.0  Crims Is.  46 0 0 0 46 0 
Reach 5 – Columbia River miles 41 to 56 
O-54.0 Port Westward 1 50 0 0 0 50 0 
W-46.3 & W-46.0 
Brown Island 72 0 0 0 72 0 

W-44.0  Puget Island 100 88.2 5.4 2.6 0 3.8 
O-42.9  James River  53 0 0 0  53 0 
Reach 6 – Columbia River miles 29 to 41 
O-38.3  Tenasillahe Is.  42 0 0 0 42 0 
O-34.0  Welch Island 42 0 0 0 42 0 
Reach 7 – Columbia River miles 3 to 29 
O-27.2  Pillar Rock Is. 55.6 0 0 0 55.6 0 
O-23.5 Miller Sands Spit 151 0 0 0 151 0 
W-21.0  Rice Island 228 0 0 0 228 0 
       

Totals 1915.8   256.5   23.9  50.3  1565.3  19.8 

* “W” and “O” refer to Washington or Oregon shoreline.  The number refers to the approximate river mile in 
the navigation channel. 
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Table 3. Site-specific Wildlife Habitat Losses for the Least Cost and Proposed Disposal 
Plans as Configured in 1999 Final IFR/EIS 
 

Disposal Site 
Least Cost Disposal 

Plan 
AAHU Losses 

Proposed Disposal 
Plan 

AAHU Losses 
Reach 1 – Columbia River miles 98 to 105 
W-101  Gateway 3 -28.7 
Reach 2 – Columbia River miles 84 to 98 
W-96.9  Adjacent Fazio -15.6 -15.6 
W-95.7 -44  
O-90.6  Scappoose Dairy  -210.1  
W-86.5  Austin Point -1.8 -1.8 
Lonestar Gravel Pit -9.6 
Reach 3 – Columbia River miles 70 to 84 
W-82.0  Martin Bar   -2.1 -2.1 
O-77.0  Deer Island*  -26.7 -26.7 
W-70.1  Cottonwood Island -23.6 -23.6 
Reach 4 – Columbia River miles 56 to 70 
W-68.7 - Howard Is. -22.9 -22.9 
O-64.8*  -16.1 -16.1 
O-63.5*   Correct-40 Correct-40 
W-62.0 - Mt. Solo   -82.7 -82.7 
W-59.7 - Hump Island -49.3 -49.3 
Reach 5 – Columbia River miles 41 to 56 
W-44.0 - Puget Island -173.4 -173.4 

Total Losses Correct-659.3 Correct-445.3 
Oregon Losses Correct-292.9 Correct-92.4 

Washington Losses -366.4 -352.9 
  
  

Wildlife Mitigation Locations by  
Site and State AAHUs AAHUs 

Washington 
       Woodland Bottoms 291.9 291.9 
       Martin Island 223.8 223.8 
Oregon 
        Webb (74 acres) 92.4 
        Webb (194 acres) 242  

Mitigation Total 757.7 608.1 
 
* AAHUs = average annual habitat units 
Losses in AAHUs were mathematically adjusted and a 5% contingency factor was added. 
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Physical Habitat Development at Wildlife Mitigation Sites 

Woodland Bottoms:  Agricultural, riparian forest and wetland habitat would be developed 
at this mitigation location.  Agricultural habitat development would entail tillage of 
existing cropland acreage and establishment via seeding and fertilization of permanent 
pasture on 132 acres.  Riparian forest habitat would be established on 43 acres in 
Woodland Bottoms.  Development would occur along the Burris Creek levees, overbuilt 
areas of the perimeter levees and the perimeter of the mitigation site.  Establishment of 
riparian forest would be accomplished by planting a mix of native trees, principally black 
cottonwood, willow species, and Oregon white ash.  Wetland habitat development would 
be accomplished by construction of perimeter levees to contain interior drainage and 
overflow waters from Burris Creek.  The levees along Burris Creek would be removed to 
the extent that soil volume removed matches material requirements for the wetland 
perimeter levees that would contain waters for the wetlands and maintain the existing level 
of flood protection as the current Burris Creek levees.  The Burris Creek levees would be 
excavated to an elevation approximately one foot higher than the ground surface such that 
Burris Creek waters would be maintained in a low flow channel but would overflow the 
wetland habitat during freshets.  This allows for a more natural hydrologic regime in the 
wetland habitat.  An overflow structure and control structure would be incorporated into 
the perimeter levee at the present pump station to outlet waters during major flood events 
or to allow dewatering of the wetland for habitat management purposes.   
 
Martin Island:  Riparian forest development at Martin Island would occur on the lands 
currently in unused pastureland and in areas overtaken by blackberry.  Pasturelands would 
be subjected to mowing, herbicide and/or tillage actions to result in bare mineral soil 
conditions by mid-May in the construction years.  Natural seeding by established stands of 
riparian forest would be relied upon to establish riparian forest species on these lands.  
Establishment of riparian forest would be supplemented by planting a mix of native trees, 
principally black cottonwood, willow species, and Oregon white ash, if necessary, to 
achieve a viable stand.  Acreage currently in blackberry thickets would be scarified of 
blackberries and tilled, again relying upon natural seeding and supplemental planting to 
establish riparian forest.   
 
Sixteen acres of tidal marsh habitat would be developed in the Martin Island embayment or 
roughly 50 percent of the lagoon area.  Dredged material would be placed via pipeline 
dredge in this area to bring the bottom elevation to within two feet of the survey elevation 
at which tidal marsh habitat would develop.  Adjacent tidal marsh habitat would be 
surveyed prior to construction to establish this elevation.  Topsoil, obtained during 
scarification of blackberry thickets on adjacent uplands, would be placed atop the sandy 
dredged material to complete the construction to design elevation and form a better soil 
substrate for tidal marsh plant establishment.  
 
Approximately 7 acres of wetland habitat on Martin Island will be enhanced.  The present 
design calls for excavation of approximately one foot of topsoil, to include reed 
canarygrass above ground vegetation plus roots and rhizomes.  This excavation would 
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allow native wetland plants in the soil seed bank to germinate and populate the improved 
wetland. 
 
Webb Property:  Wetland habitat development at this location would primarily consist of 
construction of a perimeter levee to contain interior drainage and removal of cattle grazing 
in order to allow wetland plant growth to occur unimpeded.  Borrow material for the 
perimeter levee would come from lands interior to the levee to remove pasture grasses and 
reed canarygrass, thus providing for a wetland with variable substrate height.  An overflow 
and water control structure would be incorporated into the perimeter levee for water level 
management.  A pump station would also be an element of the infrastructure to assure 
adequate water can be provided to the wetland during low precipitation periods.  

Potential Impacts  

Direct 

The Proposed disposal plan uses a total of 29 upland disposal sites (i.e., exclusive of 
shoreline disposal sites and the Lonestar gravel pit), with a total land area of 1630 acres. 
Material placement would range from 15 to 40 feet high over a 20-year period.  The 
Proposed disposal plan would result in the direct loss of 172 acres of agricultural lands, 50 
acres of riparian habitat, and 16 acres of wetland habitat.  Wildlife mitigation actions 
would offset these direct habitat losses.  The mitigation plan currently calls for 
development or substantial improvement to 194 acres of wetland habitat, 132 acres of 
permanent agricultural lands and 202 acres of riparian forest habitat. 
 
Agricultural lands impacted are principally pasturelands and cereal grain/row crop fields.  
This habitat is probably most important to wintering waterfowl, but also provides habitat 
for other species depending upon crop grown, grazing pressure by cattle, management 
practices, and other factors.  Thirty-two acres of riparian habitat losses are early 
successional stage riparian forest representing cottonwood trees pioneering onto dredged 
material disposal sites that have been idle for 10 years or more.  Eight acres of riparian 
forest at O-64.8 are represented by cottonwood-dominated forests 25 to 50 plus years in 
age would be impacted by disposal.  The balance of riparian habitat impacted is small 
inclusions of trees degraded by cattle grazing and located in otherwise agricultural settings.  
Wetland habitat losses occur at two locations and include wetland habitat associated with 
drainage ditches, land subject to row crop agriculture, and/or land grazed by livestock. 
 
Using more upland disposal sites rather than the historic shoreline disposal practice would 
modify aesthetic values from primarily a rural condition to mounds of bare sand.  
Recreation impacts may result from increased upland disposal and may affect activities 
such as wildlife viewing although upland disposal sites are often isolated from 
development and are small in comparison to the overall landscape.  Land use at new 
disposal sites would change land use from agricultural/open space to dredged material 
disposal.  No cultural resources would be impacted by disposal actions. 
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Indirect 

Indirect impacts were assessed for: a) disturbance to wildlife; and b) loss of habitat arising 
from port and industrial development that are project related.  Regarding port and 
industrial development, the six sponsoring ports, in correspondence attached to the 
clarification letter for the 2001 BA for NOAA Fisheries, have stated on record that no 
port/industrial development depending upon channel deepening is foreseen.  For ESA 
listed species, disturbance potential has been described in the original terrestrial BA, and 
for the 2001 BA plus the associated NOAA Fisheries and US Fish and Wildlife Service 
Biological Opinions (2002) and is incorporated herein by reference.   
 
For non-ESA species, disturbance is related to location and timing of the specific project 
associated action.  Dredging and shipping actions in the main channel or immediately 
adjacent open water habitat occur in an environment typically not frequented by large 
aggregations of wildlife.  A notable exception is gull concentrations during the winter 
smelt run.  The response of gull concentrations in open water habitat to dredging and 
shipping actions in the main channel is minor, brief avoidance or attraction to the ship’s 
wake.  Seals and sea lions, western grebes and other diving birds, typically dive and move 
short distances to avoid the vessel, and then return to their normal activities.   
 
Upland disposal actions are site specific in nature.  Only a few upland sites are anticipated 
to be used concurrently. Further, with disposal occurring primarily on existing or former 
disposal sites, few wildlife species occur at these locations and these generally at low 
population levels.  Thus disturbance to wildlife at these locations would typically be low.  
Those few new upland disposal sites proposed for use are typically subject to agricultural 
operations and thus they generally support few wildlife species and at low population 
levels.  An exception would be wintering waterfowl, particularly Canada geese, which may 
periodically congregate on these locations.   
 
Disturbance offsite at upland dredged material disposal sites, to wildlife present in adjacent 
habitats, is projected to be minimal.  Disposal related activities, with the potential 
exception of pipeline placement and removal, are restricted to the site footprint.  
Associated activities are repetitive in nature and consistent in manner and location, thus 
wildlife becomes habituated to the actions.  Further, upland disposal actions are slated to 
occur behind berms, which once their construction is completed, will serve as a visual and 
to a lesser extent, a sound barrier.    
 
Construction actions related to ecosystem restoration features will occur in a number of 
habitats throughout the project area.  Dependent upon the feature to be implemented, these 
features will take from a few days to 4-plus months to complete with some features taking 
a number of work seasons scattered over a number of years to complete.  The long-term 
benefits of these features far outweigh any disturbance indirectly incurred by wildlife 
species.  For comparative purposes, such indirect disturbance would be significantly less 
than that incurred by wildlife resources from human intrusion throughout the project area 
during waterfowl hunting season or by salmon fisherman during spring and fall fishing 
seasons.  Implementation of ecosystem monitoring and evaluation actions would result in 
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less indirect disturbance to wildlife resources as they are less intrusive into wildlife 
habitats and do not entail construction activities.   
 
Wildlife mitigation development actions will typically be of short to moderate duration 
(e.g. approximately 1-4 months per site) and will occur only at three locations.  They will 
occur on lands presently subject to agricultural operations.  The benefits of their 
implementation to wildlife resources far outweigh any short-term disturbance to wildlife 
associated 

Cumulative 

Habitat losses from past actions along the lower Columbia and Willamette Rivers have 
been considerable.  The vast majority of these habitat losses are attributed to actions not 
related to the navigation channel such as diking for agricultural development or filling for 
urban developments.  Studies conducted by Graves et. al. (1995) indicate a total loss of 
51,997 acres of wetland/marsh habitat and 27,004 acres of forested wetland habitat since 
the 1880s.  Much of the wetland loss can be attributed to the nearly 84,000 acres 
encompassed by diking districts and/or a 20,000 acre increase in urban development that 
has occurred since that time.  The combination of diking, urban developments and dredged 
material disposal practices have essentially contributed to the narrowing of the river and 
reduced floodplain and floodplain habitats.  Port developments and related infrastructure 
development such as roads and railroads have further contributed to habitat degradation. 
 
Habitat impacts over the past 20 years have been estimated through a review of 1974, 1989 
and 1996 aerial photography.  This review addressed the 82 upland and/or shoreline 
disposal sites used for disposal during that time period.  Estimates for riparian and/or 
wetland habitat, shallow water habitat, agricultural lands, industrial sites, existing disposal 
sites and areas unaffected by disposal were estimated for these 82 sites.  Existing disposal 
sites accounted for an estimated 2,696 acres of the total.  Impacts to riparian/wetland 
habitat were estimated at 898 acres.  Port of Kalama industrial development actions, which 
used dredged material for, fill accounted for 420 acres of the riparian/wetland impacts; 
mitigation plans were implemented for Port of Kalama development actions.  Emergency 
dredging actions associated with the Mt. St. Helens eruption accounted for an estimated 
325 acres of the total riparian/wetland impacts and 220 acres of the total shallow water 
habitat impact.  Impacts to shallow water were estimated at 749 acres.  Miller Sands Spit 
accounted for about 76 acres of shallow water loss post-1975.  Otherwise, shallow water 
impacts were scattered throughout the length of the project and involved relatively small 
acreage.  Agricultural impacts were estimated at 50 acres of pastureland on Hayden Island.  
Industrial sites accounted for an estimated 114 acres and 88 acres were not impacted.   
 
Future wetland/riparian habitat losses are expected to be reduced because of current state 
and federal requirements under the Clean Water Act and Endangered Species Act.  New 
programs now in place such as habitat restoration programs by the States of Oregon and 
Washington, the National Estuary Program, Lower Columbia River Estuary Program and 
actions implemented under the Corps of Engineers Ecosystem Restoration authorities 
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would potentially lead to restoration of large areas currently diked or filled to 
wetland/riparian habitat. 
 
Agricultural lands along the lower Columbia River are incurring losses from urban and 
industrial development plus mining for gravel resources.  Either disposal plan would 
contribute to the cumulative loss that is occurring presently.  Clark, Cowlitz, and 
Wahkiakum Counties in Washington incurred an 11 percent loss (15,618 acres) in all 
croplands from 1987 to 1992 (U.S. Department of Commerce, 1994).  The 172 acres of 
croplands impacted by the Proposed disposal plan would represent a minor percentage loss 
of cropland in those three Washington counties.  The least cost disposal plan figures are 
257 acres of croplands impacted and a similar minor percentage loss.  Obviously, 
urban/industrial development has resulted in additional cropland losses since the 1992 
Census of Agriculture in those Washington counties. 
 
Multnomah and Columbia counties in Oregon experienced a four percent decline in 
cropland (4,197 acres) from 1987 to 1992 (U.S. Department of Commerce, 1993).  No use 
of new upland (farmland) disposal sites is projected if the Proposed disposal plan is 
implemented.  The 99 acres of Oregon farmland that would be impacted under the least 
cost plan represent a minor incremental loss.  Similar to Washington, urban/industrial 
development would have resulted in additional losses to croplands since the 1992 Census 
of Agriculture. 
 
Riparian forest habitat losses along the lower Columbia River have been estimated by 
Graves et al. (1995) and the Corps of Engineers (1996) for the period from the 1880s to 
1991.  An estimated 13,800 acres of riparian forest were lost during that period, principally 
to agricultural and urban/industrial land development.  The loss of 50 acres of riparian 
forest associated with the Proposed or least cost disposal plan represents an increase of 
about one-half of one percent to the estimated cumulative loss.  The remaining amount of 
riparian forest downstream of CRM 105.5 along the lower Columbia River is estimated at 
2,240 acres.  It should be noted that the riparian habitat, e.g., early successional stage 
riparian forest developing on old dredged material disposal sites, that mitigation is 
proposed for in this plan would not be currently counted in the cumulative total of riparian 
habitat present along the lower Columbia River.   
 
Riparian mitigation under the Proposed disposal plan would develop and restore 202 acres 
of riparian habitat or 4 times the amount impacted.  The wildlife mitigation actions 
proposed to offset disposal impacts for the least cost plan would develop 375 acres of 
riparian habitat.  This is a nearly a seven-fold increase over projected losses from disposal 
actions.  The net result of project-related mitigation under either disposal plan would 
increase the riparian habitat acreage from existing levels along the lower Columbia River.   
 
Wetland habitat loss is estimated at 16 and 24acres for the Proposed plan and least cost 
plan, respectively.  Historical wetland losses along the lower Columbia River have been 
estimated by Graves et al. (1995) and the Corps of Engineers (1996) for the period from 
the 1880s to 1991.  An estimated 52,000 acres of wetland/marsh and 27,000 acres of 
forested wetlands were lost during that period.  Mitigation actions for the project would 
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restore and or develop 194 acres (Proposed plan) or 236 (least cost plan) acres of wetland 
habitat. 
 
These wetland mitigation acreages represent about a 12-fold increase over projected losses 
and would result in a net gain of wetland habitat, plus securing these sites in the public 
ownership, along the lower Columbia River.   
Cumulative losses of wildlife along the lower Columbia River are directly related to the 
losses in wetland/marsh, forested wetland, and riparian habitat acres that have occurred 
over time.   

Assessment of Impacts 

Disposal of dredged material under the Proposed disposal plan would adversely affect 
additional upland areas, including 172 acres of agricultural lands, 50 acres of riparian 
woodlands, and 16 acres of wetlands.  These habitat losses would be offset through 
mitigation actions.  The mitigation plan currently calls for development or substantial 
improvement to 194 acres of wetland habitat and 202 acres of riparian forest habitat plus 
provision of 132 acres of agricultural pastureland. 
 

Action Plan 

The final mitigation plan will be refined in the PED phase.    The specific location of 
structural features and their design detail will be completed.  Material quantity 
requirements for setback levees at Woodland Bottoms will be balanced with borrow 
requirements from the levees currently encompassing Burris Creek at the Woodland 
Bottoms mitigation site.   
 
Wetland and riparian habitat development will be the emphasis of mitigation actions as 
recommended by the interagency team.  The Corps’ goal will be to develop wetland, 
riparian, or agricultural (pastureland) habitat acreage to the extent identified at the 
individual mitigation sites.  The Corps’ objective will be to replace, overall, the amount of 
average annual habitat units identified as lost due to project implementation, recognizing 
that tradeoffs among target species will occur.  Focusing mitigation actions on wetland and 
riparian habitat will lead to tradeoffs among target species.  Riparian and wetland oriented 
target species would be favored over other target species, such as Canada geese, that are 
more agricultural oriented. 
 
Surveys, design, and construction scenarios including vegetation plantings will be further 
developed during the PED phase.  Engineering analyses will take into account site 
topography and hydrology; project features will be designed to account for or take 
advantage of these features.  Property boundaries and established infrastructure, such as 
roads and utilities, will influence individual site development.  Mitigation plans and 
specifications will be prepared and will be suitable for construction bidding and  
implementation. 
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Contingency factors have been built in to Corps cost estimates.  No specific contingency 
plans will be developed for individual mitigation sites.  Adjustments in the overall 
mitigation plan will occur if individual sites are not available.  It is anticipated that these 
adjustments will reflect selection of the next incrementally justified site(s) on the basis of 
cost per wildlife habitat unit that meets the mitigation requirement and provides for a 
balanced mitigation effort between the states. 
 
In the event Martin Island is acquired in its entirety, the Corps would be agreeable to 
discussing additional actions on the 80-acre parcel currently not included in the HEP 
analysis.  If the entire balance of the island is not available and additional mitigation is 
required the Corps would intend to develop additional mitigation acreage on the Webb 
Site. 
 
Means to establish vegetation on mitigation sites will rely on natural establishment to the 
extent practicable.  Where seeding and/or planting of cuttings, plugs, trees, shrubs or other 
propagules are necessary, that methodology will be employed.  Monitoring and operation 
and maintenance plans for mitigation habitats were presented in the draft plan (1999 Final 
IFR/EIS, Appendix G).  These plans will be reviewed with the interagency team during the 
PED phase and revised as necessary.   
 
Operation and maintenance plans identify those actions necessary to maintain developed 
habitats and site infrastructure at individual mitigation sites.  Non-native and invasive 
plants such as blackberry and reed canarygrass can be expected to occur on mitigation 
sites.  Their presence will be managed to the extent practicable, but as on national wildlife 
refuges and state wildlife management areas, there will be a presence of these plants on the 
landscape.  Monitoring efforts to assess attainment of HEP objectives will be conducted 
periodically over the first 10 years of the mitigation sites.  Thereafter, such assessments 
will be solely the responsibility of the land manager. 
 
Implementation of mitigation actions will occur concurrently with construction of channel 
improvements.  The Corps will seek to complete mitigation site construction in 2 years, 
which matches the project construction schedule.   
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Royalty Fees for State-Owned Dredged Material (Revised) 
from the 

 Columbia River Channel Improvement Project 
 

Introduction 

Washington and Oregon laws require that royalties be paid to the respective state for dredged 
material (sand) removed from the Columbia River navigation channel and subsequently used for 
commercial purposes. The Oregon Division of State Lands and the Washington Department of 
Natural Resources, who administer the sand and gravel program for their respective states, have 
indicated a need to be able to track the location and volume of dredging, dredged material 
placement at upland disposal sites, and the sale of the dredged material from the Columbia River 
Channel Improvement Project. These materials, such as sand taken from the Columbia River 
channel, are at a premium and are being used for fill material related to construction, roads, 
filters for city water systems, golf courses, and sand for concrete and all of its many uses. 

Background 

Oregon Revised Statute (ORS) 274.550 indicates that, “The removal of material from 
submersible and submerged lands of any navigable stream, owned by the State of Oregon, is 
authorized when the material is removed for channel or harbor improvement or flood control”.  
ORS 274.550 further specifies “No payment of royalty shall be required for the material unless it 
is removed from the place deposited and sold or used as an article of commerce. Before any 
material may be removed from the place deposited and sold or used as an article of commerce, 
the division shall be duly notified in writing of the intended removal and sale or use as an article 
of commerce and payment shall be made to the division of a royalty determined by the Division 
of State Lands.”  Additionally, Oregon Administrative Rule, Division 14, Rules of Administrative 
Procedure for Audit of Sand and Gravel Leases (OAR 141-014-0070 to 141-014-0120) states 
that, “Unless otherwise specifically exempted, all material removed from state-owned submerged 
and submersible lands is subject to royalty if it is removed from the place deposited and sold or 
used as an article of commerce” (141-014-0090). The definition for article of commerce (141-
014-0080) reads, “Article of Commerce is any state-owned material which is bought, sold, 
traded, or bartered for other good or services, or is used for a beneficial purpose and which 
would otherwise have to be acquired from alternate sources (such as material used for the 
purpose of ‘surcharging’).” 
 
Washington State Statute, RCW 79.90.150, Material Removed for Channel or Harbor 
Improvement or Flood Control - Use for Public Purpose states that, “When gravel, rock, sand, 
silt or other material from any aquatic lands is removed by any public agency or under public 
contract for channel or harbor improvement, or flood control, use of such material may be 
authorized by the Department of Natural Resources for a public purpose on land owned or leased 
by the state or any municipality, county, or public corporation: PROVIDED, That when no 
public land site is available for deposit of such material, its deposit on private land with the 
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landowner’s permission is authorized and may be designated by the Department of Natural 
Resources to be for a public purpose. Prior to removal and use, the state agency, municipality, 
county, or public corporation contemplating or arranging such use shall first obtain written 
permission from the Department of Natural Resources. No payment of royalty shall be required 
for such gravel, rock, sand, silt, or other material used for such public purpose, but a charge will 
be made if such material is subsequently sold or used for some other purpose: PROVIDED, That 
the department may authorize such public agency or private landowner to dispose of such 
material without charge when necessary to implement disposal of material. No charge shall be 
required for any use of the material obtained under the provisions of this chapter when used 
solely on an authorized site. No charge shall be required for any use of the material obtained 
under the provisions of this chapter if the material is used for public purposes by local 
governments. Public purposes include, but are not limited to, construction and maintenance of 
roads, dikes, and levies. Nothing in this section shall repeal or modify the provisions of RCW 
75.20.100 or eliminate the necessity of obtaining a permit for such removal from other state or 
federal agencies as otherwise required by law” (RCW 75.20.100 was recodified as RCW 
77.55.100 pursuant to 2000 c107 §129). 
 
For the Columbia River Channel Improvement Project, the Sponsor Ports shall be responsible for 
obtaining all local and state permits and/or authorizations required prior to placement of state-
owned dredged materials on sites identified in the selected plan.  Such authorizations include 
appropriate agreements with Oregon Division of State Lands and Washington Department of 
Natural Resources regarding placement of dredged material on public property, including port 
property, and subsequent use of such materials. 
 
However, if a private property owner desires to have state-owned dredged materials deposited on 
their property and said property is not included in the selected plan or considered to be in the best 
interest of the Government, it is the property owner’s responsibility to obtain all required local, 
state and federal permits and/or authorizations for use as a dredge material disposal site.  When 
the property owner has fulfilled all of the aforementioned obligations, they are allowed to have 
state-owned dredged materials placed on their property and no royalty fee is due at this point. 
However, if the owner decides to sell any of the state-owned material for commercial purposes 
or to use it for their own benefit, such as fill to increase the value or use of the land, then a 
royalty payment is due to the state for the material sold or used to improve the property. The 
person that has dredged material placed on their property becomes responsible for the material 
and must meet all applicable insurance and/or bond requirements specified in the state 
agreements referenced herein as Attachment A and B. Should a person decide to sell the 
material, they must obtain approval to do so from either the Oregon Division of State Lands for 
Oregon property owners by obtaining a “Sand and Gravel License” or from the Washington 
Department of Natural Resources for Washington property owners by obtaining an “Agreement 
for Deposit, Sale and Use of State Owned Dredge Material”. 
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Potential Impacts 

If the location and volume of dredging, as well as the placement of dredged material at upland 
disposal sites, are not adequately tracked during dredging and disposal operations for the channel 
improvement project, Oregon and Washington revenues from royalty fees generated from the 
sale of dredged material could be reduced. 

Assessment of Impacts 

The Corps will report verified contractor data to the Oregon Division of State Lands and the 
Washington Department of Natural Resources (see Implementation Plan, below). Therefore, the 
ability to track the royalty fees paid to Washington and Oregon from the sale of dredged material 
should be improved.  

Implementation Plan 

As part of the reporting procedure for the Columbia River channel improvement project, the 
Corps will report verified contractor data to the Oregon Division of State Lands and the 
Washington Department of Natural Resources. 
 
The Corps will meet with representatives from Oregon Division of State Lands and Washington 
Department of Natural Resources to draft and review construction contract language to address 
reporting requirements, such as dredging and disposal site locations, depths, volumes, and 
timeframes for removal and placement of materials, as well as other pertinent information yet to 
be determined jointly by the aforementioned agencies.   
 
The aforementioned agencies will also discuss, formulate and agree upon notification procedures 
to transmit information from the Corps to Oregon Division of State Lands and Washington 
Department of Natural Resources.  
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STATE OF WASHINGTON 
 DEPARTMENT OF NATURAL RESOURCES 
 DOUG SUTHERLAND 
 Commissioner of Public Lands 
 Olympia, Washington  98504 

 
AGREEMENT FOR DEPOSIT, SALE, AND USE 

OF STATE-OWNED DREDGED MATERIAL 
 
AGREEMENT NO. XXXXXX   
 
THIS AGREEMENT is made by and between the STATE OF WASHINGTON, acting through 
the Department of Natural Resources (the "State"), and <Grantee's Name>, a <Enter> 
("Grantee"). 
 
 BACKGROUND 
 
A. The U.S. Army Corps of Engineers conducts capital and maintenance dredging for public 
channel or harbor improvements or flood control.  
 
B. Sediments dredged from the Columbia River (“Dredged Material”) may be deposited on 
public land or private land with the landowner’s permission. 
 
C. These Dredged Materials are “valuable materials” as defined in RCW 79.90.060 and 
owned by the State of Washington.   
 
D. Under RCW 79.90.150, State must authorize this deposition and subsequent use of the 
Dredged Material.  
 
E. This agreement provides authorization to deposit Dredged Material on Grantee’s property 
and for Grantee’s use and sale of this Dredged Material. 
 

THEREFORE, the parties agree as follows: 
 

1. SITE AREA 
The U.S. Army Corps of Engineers or its contractors will deposit Dredged Material from 

the Columbia River at a site designated as W- [[insert identification number]] and described in 
more detail in exhibit A, attached (“Site Area”).  
 
2. TERM 

This Agreement will remain in effect for as long as Dredged Material remains at the Site 
Area or until the Dredged Material is used or sold as provided for in this Agreement.  [[This 
Agreement shall commence on _________ and will remain in effect until ________ (inclusive) 
for a term of 30 years.]] 
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3. REPORTS 
 3.1 Deposition Reports.  The Grantee will report annually, no later than the 1st of 
March of each year, the volume of Dredged Material placed within the Site Area between 
January 1 and December 31 of the previous year, as reported by the U.S. Army Corps of 
Engineers using the Technical Memorandum for Royalty Fees for State-owned Dredged Material 
from the Columbia River Channel Improvement Project or Columbia River channel maintenance 
dredging.   
 
 3.2 Sale and Use Reports.   Grantee shall report to State the quantity and description 
of the Dredged Material used, sold, or removed from the Site Area under Sections 4 and 5, 
below. Unless otherwise provided in this Agreement, Grantee shall submit these reports to State 
within thirty (30) days of the use, sale or removal of Dredged Material from the Site Area. 

 
4.  USE FOR PUBLIC PURPOSE OR ON SITE 
 This section governs the use of Dredged Material for a public purpose by public entities 
under RCW 79.90.150 and Grantee’s use of the material within the Site Area. Section 5, below, 
shall govern Grantee’s sale of the material and Grantee’s use of the material for a non public 
purpose at a location other than within the Site Area. 
 
 4.1 Use for Public Purpose.  Any state agency, municipality, county, or public 
corporation (“Public Entity”) may use Dredged Material for a public purpose as defined in RCW 
79.90.150 (“Public Purpose”) free of charge.  A Public Entity shall not sell Dredged Material to 
another Public Entity, but may charge fees for transportation and storage. Agencies of the federal 
government or a Tribal governments shall not be deemed Public Entities entitled to free use of 
Dredged Materials under this Agreement. 
 
 4.2. Use in the Site Area.  Grantee may use Dredged Material solely within the Site 
Area without charge subject to the provisions of Section 7 below, and in accordance with RCW 
79.90.150.  
 
 4.3 Notice and Approval.  Grantee shall not use or remove Dredged Material from the 
Site under this Section 4 without first obtaining the state’s prior written verification that the 
proposed use or removal qualifies for free use under RCW 79.90.150.  Prior to removing or 
using Dredged Material under this Section 4, Grantee shall notify State thirty (30) days in 
advance of the proposed removal or use of the Dredged Material.  This notification shall include 
a description and volume estimate of the Dredged Material proposed for use or removal, the 
intended recipient if other than Grantee, and a description of the intended use.  State shall verify 
that the proposed removal or use qualifies for free use under RCW 79.90.150 and State shall then 
provide Grantee written notice of this verification.  If State determines the proposed use or 
removal is not entitled to free provided in RCW 79.90.150, then the use or removal shall be 
deemed a sale or off-site use and Section 5, below, shall govern.  If Grantee fails to notify State 
and obtain the State’s prior approval, then any use or sale of Dredged Material shall be deemed a 
sale or off-site use and Section 5, below, shall govern. 
 
5. SALE AND OFF-SITE USE 
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 This section governs Grantee’s sale of Dredged Material.  This section also governs 
Grantee’s removal of Dredged Material from the Site Area and use for a purpose other than a 
Public Purpose. 
 
 5.1. Sale of Dredged Material 
  a. Condition of Dredged Material.  State does not warrant the volume, grade, 
quality, merchantability, and condition of the Dredged Material or its fitness for any particular 
purpose. 
  b. Quantity of Dredged Material.  Except as provided in Section 4, above, 
Grantee shall have the right sell <Enter amount> cubic yards of Dredged Material from the Site 
Area during the Term.  Each one (1) cubic yard of Dredged Material shall be referred to as a 
"Unit." 
  c. Royalty Payment.  Grantee shall pay to State a monthly Royalty Payment 
based upon the volume of Dredged Material sold.  The Royalty Payment shall be [[XXcents 
($0.XX) which shall be adjusted on January 31 of each calendar year, using a rate established 
by the State of Oregon under OAR 141-014-0120, or, if that is not available, the adjustment 
will be made using the most recently published Producer Price Index (“PPI”) for construction 
sand as published by the US Department of Commerce, Bureau of Labor Statistics, or, if those 
are not available, as otherwise established through amendment –OR-- ________ percent 
(_____%)]]of the Fair Market Value (“FMV”) established by State. FMV will be determined 
in January of each calendar year using an average of the local retail sand prices.  State shall 
determine the average local retail sand price by calling each retail distributor selling a like 
product, in the county of the Site Area, then dividing the total of the prices by the number of 
prices received. State shall establish the Fair Market Value for each calendar year and adjust 
the Royalty Payment t no later than January 31 of each year, for each Unit of Dredged 
Material sold during that calendar year]].  
 
 5.2 Off -Site Use.  If Dredged Material is removed from the Site Area, either as raw 
material or as a component of some other material, and used for a purpose other than a public 
purpose as provided in RCW 79.90.150, then Grantee shall pay State a Royalty Payment of  
[[XXcents ($0.XX) which shall be adjusted on January 31 of each calendar year, using a rate 
established by the State of Oregon under OAR 141-014-0120, or, if that is not available, the 
adjustment will be made using the most recently published Producer Price Index (“PPI”) for 
construction sand as published by the US Department of Commerce, Bureau of Labor 
Statistics, or, if those are not available, as otherwise established through amendment –OR-- 
________ percent (_____%)]]of the Fair Market Value (“FMV”) established by State. FMV 
will be determined in January of each calendar year using an average of the local retail sand 
prices. State shall determine the average local retail sand price by calling each retail 
distributor selling a like product, of the Site Area, then dividing the total of the prices by the 
number of prices received. State shall establish the Fair Market Value and adjust the Royalty 
Payment no later than January 31 of that same year, for each Unit of Dredged Material used 
off-site during that calendar year][.  
 
 5.3 Notification.  Grantee shall notify State at least thirty (30) days in advance of any 
proposed sale or off-site use under this Section 5.  This notification shall describe the estimated 
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amount of material proposed for sale or use and a description of the proposed use, if known to 
Grantee. 
 
 5.4. Reporting and Payment for Dredged Material Sold or Removed.  Grantee shall 
keep accurate records and accounts of all Dredged Material sold or removed from the Site Area.  
Grantee shall utilize and maintain consecutively numbered load tickets to record all removal and 
transporting of Dredged Material from the Site.  The load tickets must be prepared by a 
designated representative of Grantee at the Site at the time any Dredged Material is transported 
from the Site.  The load tickets shall indicate the date of removal of Dredged Material from the 
Site, the specific source, the amount transported, the equipment number, the trucking or hauling 
firm, the operator, and the delivery point.  The Grantee's designated representative shall attest to 
the accuracy of information on the load ticket and shall sign the load ticket.  Grantee shall 
provide to State, on or before the fourteenth (14th) day of each month, on a form provided by 
State, an itemized account of the quantities of Dredged Material removed during the preceding 
month.  At the time of providing the statement or account, Grantee shall pay to State the full 
amount due for the quantity of Dredged Material removed during the preceding month, 
computed in accordance with Subsections 5.1 or 5.2, above. 
 
 5.5 Audit.  State shall be allowed to inspect and audit the books, contracts, and 
accounts of Grantee to determine whether or not State is being paid the full amount owed to it 
for the removal of Dredged Material as provided in this Agreement.  If the audit discloses that 
Grantee has underpaid the amount due to State by two percent (2%) or more, Grantee shall pay 
to State, on demand, the cost of the audit.  In addition, because it will be impossible to reliably 
determine the exact amount of Dredged Material removed but not reported, the Royalty Payment 
associated with any under-reported Units disclosed by an audit shall be paid to State within thirty 
(30) days of delivery of the audit to Grantee.  Any overpayments by Grantee shall be refunded 
by State within ninety (90) days of delivery of the audit to Grantee. 
 
 5.6 Late Charge.  If any payment is not received by State within ten (10) days of the 
date due, Grantee shall pay to State a late charge equal to four percent (4%) of the amount of the 
payment, but not less than Fifty Dollars ($50), to defray the overhead expenses of State as a 
result of the delay. 
 
 5.7 Interest for Past Due Payments and Other Sums Owed.  If any payment is not 
received by State within thirty (30) days of the date due, Grantee shall, in addition to paying late 
charges determined under Subsection 5.6, above, pay interest on the amount outstanding at the 
rate of one percent (1%) per month until paid.  If State advances any amount on behalf of 
Grantee, Grantee shall reimburse State for the amount advanced and shall pay interest on the 
amount advanced at the rate of one percent (1%) per month from the date State notifies Grantee 
of the advance. 
 
 5.8 No Counterclaim, Setoff, or Abatement of Fixed Minimum Annual Payments, 
Royalty Payments, and Other Sums Owed.  Except as expressly provided in this Agreement, 
Royalty Payments and all other sums payable by Grantee pursuant to this Agreement, shall be 
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paid without the requirement of prior notice or demand by State, and shall not be subject to any 
counterclaim, setoff, deduction, defense, or abatement. 
 
6. NO ASSIGNMENT  

The benefits and duties accorded the Grantee under this agreement are personal to the 
Grantee and shall not be assigned or transferred.     

 
7. SALE OF SITE AREA 
 7.1 Prior Notification .  If Grantee transfers or conveys title, possession or control of 
the Site Area or any portion of the Site Area (“Conveyed Site Area”), Grantee shall provide State 
thirty (30) days notice in advance of the transfer or conveyance.  Such notice shall contain an 
estimation of the volume of Dredged Material remaining on the Conveyed Site Area and the 
identity of the entity that will receive title, possession or control of the Conveyed Site Area.  
 7.2 Sale to Entity not a Public Entity.  If Grantee transfers or conveys title, 
possession, or control of the Conveyed Site Area to an entity other than a Public Entity, then the 
Dredged Material within the Site Area shall be deemed sold under section 5.1 above.  Grantee 
shall pay to State an amount equal to the Royalty Payment as provided in Section 5.1, above.   
 
 7.3 Sale to a Public Entity.  If title, possession, or control of the Conveyed Site Area 
is transferred or conveyed to a Public Entity, then the Grantee shall not be treated as a sale of 
Dredged Material so long as the receiving Public Entity enters into an Agreement for Deposit, 
Sale and Use of State-Owned Dredged Material for the Conveyed Site Area with State.  
 
8. INDEMNITY and INSURANCE  
 8.1 Indemnity.  Grantee shall indemnify, defend, and hold harmless State, its 
employees, officers, and agents from any and all liability (including liability arising from federal 
and state laws imposing liability for release hazardous waste or hazardous substances), damages 
(including damages to land, aquatic life, and other natural resources), expenses, causes of action, 
suites, claims, costs, fees (including attorneys fees), penalties, or judgments, of any nature 
whatsoever, arising out of the placement, deposition, use, control, or subsequent transfer or use 
of the Dredged Material, except as may arise solely out of the willful or negligent act of State or 
States elected officials, employees, or agents.  To the extent that RCW 4.24.115 applies, Grantee 
shall not be required to indemnify, defend, and hold State harmless from States sole or 
concurrent negligence. 
 
 8.2 Insurance. At its own expense, Grantee shall procure and maintain during the 
Term of this Agreement, the insurance coverages and limits described in Subsections 8.2(a) and 
(b) below.   This insurance shall be issued by an insurance company or companies admitted and 
licensed by the Insurance Commissioner to do business in the State of Washington.  Insurers 
must have a rating of B+ or better by "Best's Insurance Reports," or a comparable rating by 
another rating company acceptable to State.  If non-admitted or non-rated carriers are used, the 
policies must comply with Chapter 48.15 RCW. 

(a) Types of Required Insurance. 
(1) Commercial General Liability Insurance.  Grantee shall procure and maintain 

Commercial General Liability insurance and, if applicable, Marina Operators 
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Legal Liability insurance covering claims for bodily injury, personal injury, or 
property damage arising on the Property and/or arising out of Grantee's 
operations.  If necessary, commercial umbrella insurance covering claims for 
these risks shall be procured and maintained.  Insurance must include liability 
coverage with limits not less than those specified below: 

 
Description 
Each Occurrence  $ 1,000,000.00 
General Aggregate Limit $ 1,000,000.00 
 
State may impose changes in the limits of liability:      

(i) Upon a material change in the condition of the Property or 
any improvements; or, 

(ii) Upon a change in the Permitted Use. 
New or modified insurance coverage shall be in place within thirty (30) days after changes in the 
limits of liability are required by State.  
 

(2) Worker's Compensation/Employer=s Liability Insurance.  Grantee shall 
procure and maintain:  
(i) State of Washington Worker's Compensation coverage, as 

applicable, with respect to any work by Grantee's employees on or 
about the Property and on any improvements;  

(ii)  Employers Liability or “Stop Gap” insurance coverage with limits 
not less than those specified below.  Insurance must include bodily 
injury coverage with limits not less than those specified below: 

Each Employee  Policy Limit 
By Accident By Disease By Disease 
$ 1,000,000.00 $ 1,000,000.00 $ 1,000,000.00 
(iii) Longshore and Harbor Worker's Act and Jones Act coverage, as 

applicable, with respect to any work by Grantee's employees on or 
about the Property and on any improvements. 

 (3) Business Auto Policy Insurance.  As applicable, Grantee shall procure and 
maintain a business auto policy.  The insurance must include liability 
coverage with limits not less than those specified below: 

Description     Each Accident 
Bodily Injury and Property Damage   $1,000,000 

(b) Terms of Insurance.  The policies required under Subsection 8.2 shall name the 
State of Washington, Department of Natural Resources as an additional insured 
(except for State of Washington Worker's Compensation coverage, and Federal 
Jones’ Act and Longshore and Harbor Worker’s Act coverages).  Furthermore, all 
policies of insurance described in Subsection 8.2 shall meet the following 
requirements: 

(1) Policies shall be written as primary policies not contributing with 
and not in excess of coverage that State may carry; 
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(2) Policies shall expressly provide that such insurance may not be 
canceled or non-renewed with respect to State except upon 
forty-five (45) days prior written notice from the insurance 
company to State; 

(3) To the extent of State’s insurable interest, property coverage shall 
expressly provide that all proceeds shall be paid jointly to State 
and Grantee; 

(4)  All liability policies must provide coverage on an occurrence 
basis; and 

(5) Liability policies shall not include exclusions for cross liability. 
(c) Proof of Insurance.  Grantee shall furnish evidence of insurance in the form of a 

Certificate of Insurance satisfactory to the State accompanied by a checklist of 
coverages provided by State, executed by a duly authorized representative of each 
insurer showing compliance with the insurance requirements described in section 8, 
and, if requested, copies of policies to State.  The Certificate of Insurance shall 
reference the State of Washington, Department of Natural Resources and the lease 
number.  Receipt of such certificates or policies by State does not constitute approval 
by State of the terms of such policies.  Grantee acknowledges that the coverage 
requirements set forth herein are the minimum limits of insurance the Grantee must 
purchase to enter into this agreement.  These limits may not be sufficient to cover all 
liability losses and related claim settlement expenses.  Purchase of these limits of 
coverage does not relieve the Grantee from liability for losses and settlement 
expenses greater than these amounts.  

 
 8.3 State's Acquisition of Insurance.  If Grantee fails to procure and maintain the 
insurance described above within fifteen (15) days after Grantee receives a notice to comply 
from State, State shall have the right to procure and maintain comparable substitute insurance 
and to pay the premiums.  Grantee shall pay to State upon demand the full amount paid by State, 
together with interest at the rate provided in Subsection 5.7, above, from the date of State's 
notice of the expenditure until Grantee's repayment. 
 
9. NOTICE 

Any notices or reports required under this agreement may be personally delivered, 
delivered by facsimile machine, or mailed by certified mail, return receipt requested, to the 
following addresses or to such other places as the parties may direct in writing from time to time: 
 
State:   DEPARTMENT OF NATURAL RESOURCES 

 SOUTHWEST REGION, AQUATIC COORDINATOR 
 PO BOX 280 
 CASTLE ROCK, WA   98611 

 
Grantee:  
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A notice shall be deemed given and delivered upon personal delivery, upon receipt of a 
confirmation report if delivered by facsimile machine, or three days after being mailed as set 
forth above, whichever is applicable. 
 

10. MISCELLANEOUS 
 10.1 Entire Agreement.  This Agreement, including the exhibits and addenda, if any, 
contains the entire agreement of the parties.  All prior and contemporaneous agreements, 
promises, representations and statements relating to this transaction, if any, are merged into this 
Agreement.  
 
 10.2 Applicable Law and Venue.  This Agreement is entered into by State pursuant to 
the authority granted it in Chapters 79.90 to 79.96 RCW and the Constitution of the State of 
Washington. This Agreement shall be interpreted and construed in accordance with and shall be 
subject to the laws of the State of Washington.  Any reference to a statute enacted by the State of 
Washington shall mean that statute as presently enacted or hereafter amended or superseded.  
Venue for any action arising out of or in connection with this Lease shall be in the Superior 
Court for Thurston County, Washington. 
 
 10.3 Modification.  Any modification of this Lease must be in writing and signed by 
the parties.  State shall not be bound by any oral representations or statements. 
 
 10.4 Authority.  Grantee and any and all persons executing this Agreement on behalf 
of Grantee represent that Grantee is qualified to do business in the State of Washington, that 
Grantee has full right and authority to enter into this Agreement, and that each and every person 
signing on behalf of Grantee is authorized to do so.  Upon State's request, Grantee will provide 
evidence satisfactory to State confirming these representations.  This Agreement is entered into 
by State pursuant to the authority granted it in Chapters 79.90 to 79.96 RCW and the 
Constitution of the State of Washington. 
 
 10.5 Survival.  Obligations of Grantee to be performed after the Termination Date shall 
not cease upon the termination of this Agreement, but shall continue as obligations until fully 
performed. 
 
 10.6 Headings.  The headings used in this Agreement are for convenience only and in 
no way define, limit, or extend the scope of this Agreement or the intent of any provision. 
 
 10.7 Waiver.  The waiver by State of any breach or default of any term, covenant, or 
condition of this Agreement shall not be deemed to be a waiver of such term, covenant, 
condition, or any subsequent breach or default of the same or any other term, covenant, or 
condition of this Agreement.  State's acceptance of a Royalty Payment shall not be construed to 
be a waiver of any preceding or existing breach other than the failure to pay the particular 
Royalty Payment that was accepted. 
 
 10.8 Cumulative Remedies.  The rights and remedies of State under this Agreement are 
cumulative and in addition to all other rights and remedies afforded to State by law or equity. 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

Exhibit K-6 Royalty Fees for State-Owned Dredged Material (Revised)                       Attachment A-Page 14 
 
 

 
 10.9 Time of Essence.    TIME IS OF THE ESSENCE as to each and every provision 
of this Agreement. 
 
 10.10 Invalidity.  If any provision of this Agreement shall prove to be invalid, void, or 
illegal, it shall in no way affect, impair, or invalidate any other provision of this Agreement. 
 
 10.11 Language.  The word "Grantee" as used in this Agreement shall be applicable to 
one or more persons, as the case may be, and the singular shall include the plural, and the neuter 
shall include the masculine and feminine.  If there is more than one Grantee, their obligations 
shall be joint and several.  The word "persons" whenever used shall include individuals, firms, 
associations, and corporations. 
 
THIS AGREEMENT requires the signature of all parties and is executed as of the date of the last 
signature below. 
 
 
 
 
 
Dated:  ____________________, 20___ By:      

Title:       
Address:  
Phone:    

 
 

STATE OF WASHINGTON 
DEPARTMENT OF NATURAL RESOURCES 

 
 
Dated:  ____________________, 20___ By:        

Title:         
Address:  1234 WADNR Drive Olympia 

 
 
 
 
Standard Authorization for 
Deposit of Dredged Material,  
Sale, and Use 
Approved as to Form by 
Christa L. Thompson,  
Assistant Attorney General  
on August 01, 2002   
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CORPORATE ACKNOWLEDGMENT 
 

STATE OF WASHINGTON  ) 
) ss 

COUNTY OF                                     ) 
 
 
On this _________ day of ______________________, 20___, before me personally appeared 
_____________________________________to me known to be the _____________________________ 
of the corporation that executed the within and foregoing instrument, and acknowledged said instrument 
to be the free and voluntary act and deed of said corporation, for the uses and purposes therein mentioned, 
and on oath stated that (he/she was) (they were) authorized to execute said instrument. 
 
IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal the day and year first 
above written. 
 
___________________________________ 
Notary Public in and for the State of  
______________ residing at ____________. 
 
My appointment expires _______________. 
 
 

STATE ACKNOWLEDGMENT (Region Mgr.) 
 
STATE OF WASHINGTON ) 
    )ss 
County of                               ) 
 
 
On this _________ day of ________________________, 20___, personally appeared before me 
___________________________________________________________, to me known to be the 
____________________ Region Manager of the Department of Natural Resources, State of Washington, 
who executed the within and foregoing instrument on behalf of the State of Washington, and 
acknowledged said instrument to be the free and voluntary act and deed of the State of Washington for 
the uses and purposes therein mentioned, and on oath stated that [he/she] was authorized to execute said 
instrument and that the seal affixed is the official seal of the Commissioner of Public Lands for the State 
of Washington. 
 
IN WITNESS WHEREOF, I have hereunto set my hand and seal the day and year first above written. 
 
 
____________________________________ 
Notary Public in and for the State of  
Washington, residing at _________________. 

 
My appointment expires ________________. 
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 Evaluation Report 
 Floodplains (Revised)  

 
This evaluation report summarizes floodplain effects for the Proposed and Least Cost 
Disposal Plans.  The Evaluation Report for Consistency with Local Critical Areas 
Ordinances (CAO) addresses in further detail floodplain effects for Washington 
locations.  This Floodplain Evaluation Report contains all figures depicting floodplain 
locations for both Washington and Oregon disposal, mitigation and ecosystem restoration 
sites (Figures 1-17).   
 
Proposed Plan 
 
Nineteen of thirty-four disposal sites for the Proposed plan (Table 1, (Figures 1-17)) lie 
within FEMA Floodplain Designation A, e.g. within the 100-year floodplain but without 
a baseflood elevation determination.  One of these 19 sites, Port Westward lays only 
partially within the FEMA “A” zone.  Eight disposal locations lie within a FEMA “AE” 
zone where a baseflood elevation has been determined (Table 1).  One of these eight sites 
(James River) lies partially within an AE zone and partially outside the floodplain.  Nine 
sites lie fully (7) or partially (2) outside the 100-year floodplain (Table 1).  The presence 
of flood control dikes accounts for 6 disposal locations that lie fully (5) or partially 
outside the 100-yr floodplain.  The site elevation at 29 disposal sites has already been 
historically altered (Table 1) by dredged material placement and 11 of these locations 
have containment dikes already in place.  Four of these 29 previously used disposal sites 
lie fully outside the floodplain; two previously used disposal sites lie partially outside the 
floodplain. Another three of the 29 are shoreline disposal sites (Miller Sands, Skamokawa 
and Sand Island) currently or previously used for 40’ channel maintenance where 
disposal will not alter the topography beyond existing elevations and thus these locations 
will remain within the floodplain. The FEMA maps likely do not reflect the site elevation 
alteration that has occurred at the 25 historic disposal locations within the floodplain. The 
elevation alteration and/or construction of containment dikes are considered of sufficient 
magnitude to remove 22 (all except shoreline) of these sites from the 100-year floodplain.   
Letters of Map Revision (LOMR) will be provided to FEMA as detailed site-specific 
topographic information is obtained for those 22 disposal sites.   
 
Five disposal sites out of the total of 34 have not historically received dredged material.  
Three sites (Lonestar Gravel Pit, Mt. Solo, and Puget Island) lie outside the FEMA 
floodplain.    Fill at Gateway 3 (W-101.0) will raise the surface elevation in excess of the 
100-year flood elevation and will require a LOMR to be prepared in the future.  
Placement of fill material at the Martin Island embayment location for wildlife mitigation 
purposes will not elevate the site out of the floodplain. 
 
Wildlife Mitigation Sites 
 
Three wildlife mitigation sites have been identified for habitat development to offset 
project-related impacts from implementation of either the Proposed or Least Cost Plan.  
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The Martin Island, Washington mitigation location lays within the FEMA  “A” zone 
(Figure 6).  The 16-acres Martin Island embayment fill, for development of tidal marsh 
habitat, will not raise the surface elevation above ordinary high water.  No surface 
alteration to the remainder of Martin Island will occur that would raise the existing 
surface topography.  Some minor excavation will occur to develop wetland and riparian 
forest habitat.   
 
The Woodland Bottoms, Washington mitigation location is situated behind a flood 
control levee within the Cowlitz County Consolidated Diking Improvement District No. 2 
and is thus not subject to flooding from the Columbia River.   Minimal flooding from 
internal drainage may occur.  The proposed wildlife mitigation features will alter 
flooding on a portion of the wildlife mitigation site.  Levees that currently contain Burris 
Creek and direct it to the pumping station will be removed either partially or in full and 
the borrow material used to form setback levees on the perimeter of the 97 acre wetland 
management unit.  These setback levees will afford the same level of flood protection as 
the levees currently controlling Burris Creek.   These setback levees will allow Burris 
Creek to flood over the wetland management unit during freshets into an area of 
approximately 97 acres, resulting in a more natural hydrologic regime and effectively 
increasing available floodplain area.  Other than the borrow of material from the levees 
along Burris Creek and construction of the setback levee, the topography of the 
Woodland Bottoms wildlife mitigation site will not be altered from the existing 
condition.  No alteration to the FEMA floodplain designation will occur due to 
implementation of wildlife mitigation features at Woodland Bottoms.   
 
The Webb, Oregon wildlife mitigation site lies within the Webb District Improvement 
Company near Westport, Oregon and thus behind a flood control dike.  However, the 
FEMA Floodplain Designation for the site is AE (within the 100-year floodplain; Figure 
12).    A low crest elevation internal levee will be constructed at this site to aid water 
level management in the 74-acre wetland habitat unit that will be constructed for 
mitigation purposes.  Borrow material for the internal levee will be obtained from within 
the 74-acre wetland mitigation site.  Borrow sites will provide for a varied substrate 
topography and thus a diverse wetland plant community.  No alteration to the main flood 
control dike or the FEMA Floodplain Designation will result from development of this 
wildlife mitigation feature.   
 
Ecosystem Restoration Features 
 
The Lois Island and Miller-Pillar ecosystem restoration features will alter the bottom 
topography of the Columbia River.  Dredged material will be placed at these locations to 
an elevation appropriate for the establishment of tidal marsh habitat.  Neither site will 
increase in elevation sufficient enough to alter their FEMA Floodplain Designation of AE 
–100-year floodplain (baseflood elevations determined). 
 
The Purple Loosestrife Control Program represents an integrated pest management 
approach to control this exotic plant in tidal marsh habitat between CRM 18-52.  No 
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alteration to topography or the FEMA Floodplain Designation will result from 
implementation of this feature. 
 
The Tenasillahe Island ecosystem restoration feature consists of three subcomponents.  
The Interim feature (Figure 13) entails tidegate improvements and construction of inlet 
channels and control structures to improve flow, circulation and juvenile salmonid 
access/egress to the interior channels of Tenasillahe Island.  The interim feature will not 
change flooding proneness of Tenasillahe Island or the FEMA Floodplain Designation of 
AE at this location.  The main flood control dike surrounding the island will remain intact 
and operational.  The second component of this feature consists of reintroducing 
Columbian white-tailed deer to Cottonwood-Howard Island.  There will be no 
topography alteration associated with this action and thus no change to the FEMA 
Floodplain Designation for the islands.  The long-term ecosystem restoration feature at 
Tenasillahe Island calls for the breaching of the flood control dikes protecting the island 
and thus restoring the island (approximately 1,778 acres) to the river’s influence and 
effectively increasing available floodplain area.  The long-term feature will change 
flooding proneness of Tenasillahe Island but does not affect the FEMA Floodplain 
Designation of AE at this location. 
 
The ecosystem restoration feature entitled Tidegate Retrofits is proposed for Burris 
Creek, Washington (Figure 6), a number of locations along Deep River, Washington 
(Figure 17), and for the Grizzly Slough (Figure 14), Hall Creek (Figure 14), and Tide 
Creek (Figure 6) locations in Oregon.  Alteration of tidegates will be not result in 
topography alteration and thus no change to the FEMA Floodplain Designation for these 
locations is forecast. 
 
The Walker-Lord and Hump-Fisher ecosystem restoration feature to improve embayment 
circulation (Figure 10) would result in construction of minor channels to connect the 
embayments to the mainstem Columbia River.  The channel excavation at Hump-Fisher 
would take a portion of the island (approximately 2 acres) currently outside of the 100-
year floodplain and return it to the floodplain thus increasing available floodplain area.  
The Walker-Lord component is already in the 100-year floodplain and the proposed 
action would not alter that FEMA designation.   
 
The Bachelor Slough ecosystem restoration feature (Figure 4) would entail excavation of 
approximately 132,000 cy of material from Bachelor Slough and associated deposition of 
material on adjacent Bachelor Island lands plus excavation of approximately one foot of 
soil and overburden from 6 acres of Bachelor Slough shoreline.  The disposal actions on 
these adjacent lands would not raise site elevation above the 100-year floodplain 
elevation.   
 
The Shillapoo Lake ecosystem restoration feature (Figure 2) would entail construction of 
internal levees for water control purposes in the wetland management units.  These 
internal levees would not exceed the 100-year floodplain elevation or alter the the FEMA 
Floodplain Designation of A – 100 year floodplain (no baseflood elevation determined).   
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Least Cost Plan 
 
Nineteen of thirty-three disposal sites for the least cost disposal plan (Table 2) lie within 
FEMA Floodplain Designation A, e.g. within the 100-year floodplain but without a 
baseflood elevation determination.  One of these 19 sites, Port Westward lays only 
partially within the FEMA “A” zone.  Seven disposal locations lie within a FEMA “AE” 
zone where a baseflood elevation has been determined (Table 2).  One of these seven 
sites (James River) lies partially within an AE zone and partially outside the floodplain.  
Nine sites lie fully (7) or partially (2) outside the 100-year floodplain (Table 2).  The 
presence of flood control dikes accounts for 6 disposal locations that lie fully (5) or 
partially outside the 100-yr floodplain.  The site elevation at 28 disposal sites has already 
been historically altered (Table 2) by dredged material placement and 11 of these 
locations have containment dikes already in place.  Four of these 28 previously used 
disposal sites lie outside the floodplain; two previously used disposal sites lie partially 
outside the floodplain. Another two of the 28 are shoreline disposal sites (Miller Sands 
and Sand Island) currently or previously used for 40’ channel maintenance where 
disposal will not alter the topography beyond existing elevations and thus these locations 
will remain within the floodplain.  
 
The FEMA maps likely do not reflect the site elevation alteration that has occurred at the 
22 historic disposal locations fully or partially within the floodplain. The elevation 
alteration and/or construction of containment dikes at these locations are considered of 
sufficient magnitude to remove these sites from the 100-year floodplain.  Letters of Map 
Revision will be provided to FEMA as detailed site-specific topographic information is 
obtained for those 22 disposal sites.  For the remaining 11 disposal sites out of the total of 
33, seven sites (Scappoose Dairy, Rainier Beach, IP Rehandle, Reynolds Aluminum, 
Hump Island, Mt. Solo, and Puget Island) lie outside the FEMA floodplain.  Two of the 
eleven are shoreline disposal sites (Sand Island and Miller Sands) used for 40’ channel 
maintenance where disposal will not alter the topography beyond existing elevations and 
thus these locations will remain within the floodplain.  The Martin Island embayment fill, 
for development of tidal marsh habitat, will not raise the surface elevation above ordinary 
high water.  Fill at W-95.7 will raise the surface elevation in excess of the 100-year flood 
elevation and will require a LOMR to be prepared in the future.   
 
Impacts of the wildlife mitigation sites and the ecosystem restoration sites on floodplains 
are the same as described above in the proposed plan. 
 
Summary:  There are three proposed disposal sites in each plan (proposed and least cost) 
that occur within the floodplain of the Columbia River and that are not historical disposal 
sites.  The Martin Island embayment fill for wildlife (wetland) mitigation purposes would 
raise the embayments’ elevation to the level of intertidal marsh habitat and would not 
have a significant impact on the floodplain.  The proposed plan would impact 48 acres of 
floodplain habitat (Gateway – 40 acres; Adjacent Fazio – approximately 8 acres of 17 
acre site). For the least cost plan, 33 acres of floodplain habitat (W-95.7 – 25 acres; 
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Adjacent Fazio – approximately 8 acres of 17 acre site) would be impacted. Use of these 
sites in either plan will not impact the floodplain in any substantial manner.  Gateway, 
Adjacent Fazio and W-95.7 all occur in the Vancouver Lowlands behind flood control 
dikes that preclude most flood events, but not events comparable to the February 1996 
flood events.  Practicable alternatives for these disposal sites are not available.  Diking 
districts, State wildlife management areas and a National Wildlife Refuge also occur in 
this reach of the river.  To move dredged material to another upland location outside the 
floodplain would be impracticable due to distance, logistics, physical (geography) and 
economical constraints. 
 
The proposed ecosystem restoration features and wildlife mitigation actions, including 
wetland mitigation, will not have a substantial impact on the floodplain either. An 
exception would be the Tenasillahe Island long-term (Phase 3) restoration feature, which 
would restore 1,778 acres of floodplain habitat to the Columbia River when implemented.  
This would result in a substantial gain of floodplain habitat in the lower Columbia River. 
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Table 1.  Floodplain designation for Proposed Disposal Plan Alternative
 FEMA Floodplain Designation  

Disposal 
Site *

Disposal 
History**

Site Name Site 
Acres

 A  AE Outside Flood Control Dike 
Protects

Notes

O-105.0 DMMS West Hayden 
Island

102 X Site elevation historically raised by dredged material deposition.

W-101.0 New Gateway 3 40 X X No previous disposal.
W-97.1 DMMS Fazio Sand & 

Gravel
27 X Disposal site already has containment dike constructed around 

portion of perimeter. Site elevation historically raised by 
dredged material deposition. Resale location (active).

W-96.9 New Adjacent 
Fazio

17 X Site elevation historically raised by dredged material deposition 
(1/2 site nearest river).

O-91.5
New

Lonestar 
Gravel Pit

45  X X Active Gravel Pit.

O-87.8 Used RR Corridor 12 X Site elevation historically raised by dredged material deposition.

W-86.5 Used Austin Point 26 X Disposal site already has containment dike constructed around 
portion of perimeter. Site elevation historically raised by 
dredged material deposition. 

O-86.2 Used Sand Island 
(shoreline 
disposal)

28 X Beach nourishment site for recreational use. Site elevation 
historically raised by dredged material deposition but remains 
w/in floodplain.

O-82.6 Used Reichold 49 X Site elevation historically raised by dredged material deposition.

W-82.0 Used Martin Bar 32 X Site elevation historically raised by dredged material deposition.

W-80.0 New Martin Island 
Embayment 

32 X Mitigation site - emergent marsh development. Site remains 
subject to tidal inundation.

O-77.0 Used Lower Deer 
Island

29 X Site elevation historically raised by dredged material deposition.

O-75.8 DMMS Sandy Island 30 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-71.9 Used Northport 27 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition. Resale location (active).
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Disposal 
Site *

Disposal 
History**

Site 
Acres

 A  AE Outside Flood Control Dike 
Protects

Notes

W-70.1 Used Cottonwood 
Island

62 X Site elevation historically raised by dredged material deposition.

W-68.7 DMMS Howard 
Island

200 X Site elevation historically raised by dredged material deposition.

W-67.5 Used IP Rehandle 29 X X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

O-67.0 Used Rainier Beach 52 X Site elevation historically raised by dredged material deposition.
O64.8 Used Rainier Indus. 53 X Site elevation historically raised by dredged material deposition.
O-63.5 DMMS Lord Island 

Upstrm.
25 X Disposal site already has containment dike constructed around 

perimeter. Site elevation historically raised by dredged material 
deposition.

W-63.5 Used Reynolds 
Aluminum

13 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-62.0 New Mt. Solo 47 X X New.  No previous disposal.
W-59.7 DMMS Hump Island 69 X Site elevation historically raised by dredged material deposition.
O-57.0 DMMS Crims Island 40 X Disposal site already has containment dike constructed around 

perimeter. Site elevation historically raised by dredged material 
deposition.

O-54.0 Used Port 
Westward 

50 X (d/s tip) X X (upstream 2/3) Site elevation, other than downstream tip historically raised by 
dredged material deposition.

W-46.0/ 
46.3

DMMS Brown Island 72 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-44.0 New Puget Island 100 X X New.  No previous disposal.
O-42.9 DMMS James River 53 X (southern 

1/2)
X (northern 

1/2)
Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

O-38.3 DMMS Tenasillahe 
Island

42 X Site elevation historically raised by dredged material deposition.

O-34.0 DMMS Welch Island 42 X Site elevation historically raised by dredged material deposition.

W-33.4 Used Skamokawa 11 X Shoreline disposal site and resale site. Site elevation historically 
raised by dredged material deposition.
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Disposal 
Site *

Disposal 
History**

Site 
Acres

 A  AE Outside Flood Control Dike 
Protects

Notes

O-27.2 DMMS Pillar Rock 
Island

56 X Site elevation historically raised by dredged material deposition.

O-23.5 DMMS Miller Sands 151 X Shoreline disposal site; erosive. Site elevation historically raised 
by dredged material deposition.

W-21.0 DMMS Rice Island 228 X Disposal site already has containment dike constructed around 
portion of perimeter. Site elevation historically raised by 
dredged material deposition. 

     *  “W” and “O” refer to the Washington or Oregon shoreline, respectively.  The number 
           refers to the approximate river mile on the navigation channel.  
     **  DMMS = site is in the no action alternative (existing 40-foot channel maintenance)
           New = site is new for this study
           Used = site previously used by Corps for disposal
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Table 2.  Floodplain designation for Least Cost Disposal Plan Alternative
 FEMA Floodplain Designation  

Disposal 
Site *

Disposal 
History**

Site Name Site 
Acres

 A  AE Outside Flood Control 
Dike Protects

Notes

O-105.0 DMMS West Hayden 
Island

102 X Site elevation historically raised by dredged material deposition.

W-97.1 DMMS Fazio Sand & 
Gravel

27 X Disposal site already has containment dike constructed around 
portion of perimeter. Site elevation historically raised by 
dredged material deposition. Resale location (active).

W-96.9 New Adjacent 
Fazio

17 X Site elevation historically raised by dredged material deposition 
(1/2 site nearest river).

W-95.7 New 25 X X New.  No previous disposal at this location.
O-90.6 New Scappoose 

Dairy
107 X X New.  No previous disposal at this location.

O-87.8 Used RR Corridor 12  X Site elevation historically raised by dredged material deposition.

W-86.5 Used Austin Point 26 X Disposal site already has containment dike constructed around 
portion of perimeter. Site elevation historically raised by 
dredged material deposition. 

O-86.2 Used Sand Island 
(shoreline 
disposal)

28 X Beach nourishment site for recreational use. Site elevation 
historically raised by dredged material deposition but remains 
w/in floodplain.

O-82.6 Used Reichold 49 X Site elevation historically raised by dredged material deposition.

W-82.0 Used Martin Bar 32 X Site elevation historically raised by dredged material deposition.

W-80.0 New Martin Island 
Embayment 

32 X Mitigation site - emergent marsh development. Site remains 
subject to tidal inundation.

O-77.0 Used Lower Deer 
Island

29 X Site elevation historically raised by dredged material deposition.

O-75.8 DMMS Sandy Island 30 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-71.9 Used Northport 27 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition. Resale location (active).
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Disposal 
Site *

Disposal 
History**

Site 
Acres

 A  AE Outside Flood Control 
Dike Protects

Notes

W-70.1 Used Cottonwood 
Island

62 X Site elevation historically raised by dredged material deposition.

W-68.7 DMMS Howard 
Island

200 X Site elevation historically raised by dredged material deposition.

O-67.0 Used Rainier Beach 52 X Site elevation historically raised by dredged material deposition.
W-67.5 Used IP Rehandle 29 X X Disposal site already has containment dike constructed around 

perimeter. Site elevation historically raised by dredged material 
deposition.

O64.8 Used Rainier Indus. 53 X Site elevation historically raised by dredged material deposition.
O-63.5 DMMS Lord Island 

Upstrm.
25 X Disposal site already has containment dike constructed around 

perimeter. Site elevation historically raised by dredged material 
deposition.

W-63.5 Used Reynolds 
Aluminum

13 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-62.0 New Mt. Solo 47 X X New.  No previous disposal.
W-59.7 DMMS Hump Island 69 X Site elevation historically raised by dredged material deposition.
O-57.0 DMMS Crims Island 40 X Disposal site already has containment dike constructed around 

perimeter. Site elevation historically raised by dredged material 
deposition.

O-54.0 Used Port 
Westward 

50 X 
(d/s 
tip)

X X (upstream 
2/3)

Site elevation, other than downstream tip historically raised by 
dredged material deposition.

W-46.0/ 
46.3

DMMS Brown Island 72 X Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

W-44.0 New Puget Island 100 X X New.  No previous disposal.
O-42.9 DMMS James River 53 X 

(S. 
1/2)

X (N. 
1/2)

Disposal site already has containment dike constructed around 
perimeter. Site elevation historically raised by dredged material 
deposition.

O-38.3 DMMS Tenasillahe 
Island

42 X Site elevation historically raised by dredged material deposition.

O-34.0 DMMS Welch Island 42 X Site elevation historically raised by dredged material deposition.
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Site elevation historically raised by dredged material deposition.

Disposal 
Site *

Disposal 
History**

Site 
Acres

 A  AE Outside Flood Control 
Dike Protects

Notes

O-27.2 DMMS Pillar Rock 
Island

56 X Site elevation historically raised by dredged material deposition.

O-23.5 DMMS Miller Sands 151 X Site elevation historically raised by dredged material deposition.

W-21.0 DMMS Rice Island 228 X Disposal site already has containment dike constructed around 
portion of perimeter. Site elevation historically raised by 
dredged material deposition. 

     *  “W” and “O” refer to the Washington or Oregon shoreline, respectively.  The number 
           refers to the approximate river mile on the navigation channel.  
     **  DMMS = site is in the no action alternative (existing 40-foot channel maintenance)
           New = site is new for this study
           Used = site previously used by Corps for disposal
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Site elevation historically raised by dredged material deposition.
Site elevation historically raised by dredged material deposition.

Site elevation historically raised by dredged material deposition.
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PACIFIC INTERNATIONAL ENGINEERING PLLC 
 
Report for the Final Supplemental Environmental Impact Statement 
 
Consistency With Critical Areas Ordinances Including Wetland Mitigation Plan 
(Revised) 
 

1. Introduction 

The Columbia River Channel Improvement Project (Project) takes place 
within five different local jurisdictions within the state of Washington.  
This report reviews the Project’s consistency with the Critical Areas 
Ordinance (CAO) of these jurisdictions.  This report is prepared for 
purposes of complying with the Washington State Environmental Policy 
Act (SEPA), Chapter 43.21C RCW.  The level of detail results from the 
extensive discussions that have occurred between the Washington Ports 
and state and local agencies and exceeds the amount of information 
typically found in a SEPA EIS.   

Project activities consist of dredging in the Columbia River Federal 
Navigation Channel, disposal of dredged sand, wetland and wildlife 
mitigation activities, and ecosystem restoration features.  These activities 
are summarized in Table 1.  The CAOs typically do not cover in-water 
activities, such as dredging and flow-lane disposal.  This analysis, 
therefore focuses on the “upland” disposal sites.   

1.1 Wetland and Wildlife Mitigation Plan 

The U.S. Army Corps of Engineers (Corps), Portland District has 
considered the project action area as a whole for assessing impacts to 
wetland and wildlife resources and their habitats and developing 
associated wetland and wildlife mitigation efforts. This approach is 
consistent with the Corps requirements to address impacts to wildlife 
resources arising from implementation of the Federal project. Further, the 
Corps’ wildlife mitigation effort addresses impacts to wildlife resources in 
upland (including agricultural lands), riparian forest and wetland habitats 
rather than focusing only on wetland habitats as would occur for private 
development actions.  An interagency team was established to assess 
impacts to wildlife resources and develop a mitigation plan (with 
representatives from the Corps, Ecology, Washington Department of Fish 
and Wildlife [WDFW], Oregon Dept. of Fish and Wildlife [ODFW], and 
U.S. Fish and Wildlife Service [USFWS]).  The team used  the USFWS’s 
Habitat Evaluation Procedure (HEP) to assess wildlife impacts.
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Table 1. Upland sand disposal and mitigation sites. 
 
 

Disposal 
Site1 Location Name Jurisdiction 

SMA 
Designation 

Disposal 
History2 

Type of 
Disposal3 

Use for 
Construction/ 
Maintenance 

W-101.0 Gateway 3 City of 
Vancouver 

Urban New Upland Construction and 
Maintenance 

W-97.1 Fazio Sand and Gravel Clark Co. Rural Used 2,3, 
DMMS 

Upland, 
Resale 

Construction and 
Maintenance 

W-96.9 Adjacent to Fazio Clark Co. Rural New, Used 3 Upland, 
Resale 

Maintenance 
 

W-86.5 Austin Point Cowlitz Co. Urban Used 3 Upland, 
Resale 

Construction and 
Maintenance 

W-82.0 Martin Bar Cowlitz Co. Urban Used 3 Upland, 
Resale 

Construction and 
Maintenance 

W-80.0 Martin Island Disposal 
(Mitigation) 

Cowlitz Co. Conservancy New In-water Mitigation; 
Construction (2yr)  

W-71.9 Northport Cowlitz Co. Urban Used 2, 3 Upland, 
Resale 

Construction and 
Maintenance 

W-70.1 Cottonwood Island Cowlitz Co. Urban Used 2,3 Upland Construction and 
Maintenance 

W-68.7 Howard Island Cowlitz Co. Urban Used 2,3, 
DMMS 

Upland Construction and 
Maintenance 

W-67.5 Pt. of Longview/ 
International Paper 

Cowlitz Co. Urban Used 1,2 Upland, 
Resale 

Construction and 
Maintenance 

W-63.5 Reynolds Aluminum Cowlitz Co. Urban Used 1,2,3 Upland Construction 
W-62.0 Mt. Solo City of 

Longview 
Urban New Upland Construction and 

Maintenance 
W-59.7 Hump Island Cowlitz Co. Rural Used 1,2,3, 

DMMS 
Upland Construction and 

Maintenance (6 
yr) 

W-46.3/ 
W-46.0 

Brown Island Wahkiakum 
Co. 

Conservancy Used 1,2,3, 
DMMS 

Upland Construction and 
Maintenance 

W-44.0 Puget Island (Vik Prop.) Wahkiakum 
Co. 

Rural New Upland Construction and 
Maintenance 
 

W-33.4 Skamokawa Wahkiakum 
Co. 

Conservancy
/Urban 

Used 3 Shoreline, 
Resale 

Maintenance 

W-21.0 Rice Island Wahkiakum 
Co. 

Conservancy Used 1,2,3, 
DMMS 

Upland Maintenance 

Mitigation Sites      
W-81.0 Woodland Bottoms Cowlitz Co. Conservancy Not Applicable 

(N/A) 
N/A N/A 

 
W-80.0 Martin Island Cowlitz Co. Conservancy N/A Mitigation; see 

W-80.0 above 
N/A 
 

Ecosystem Restoration Features      
W-97.0 Shillapoo Lake 

Restoration 
Clark Co. Rural N/A N/A N/A 

W-91.5-
87.0 

Bachelor Slough 
Restoration 

Clark Co. Rural N/A Upland Rest. Feature 
Construction 

W-81.0 Burris Creek Tidegate 
Retrofit 

Cowltiz Co. Rural N/A N/A N/A 

W- 
71.5-68 

Cottonwood-Howard 
Island Deer 
Reintroduction 

Cowlitz Co. Rural N/A N/A N/A 

W-60 Improved Embayment 
Circulation 

Cowlitz Co. Rural N/A Upland Rest. Feature 
Construction 

W-52-18 Purple Loosestrife Control 
Program 

Wahkiakum 
Co. 

Conservancy/
Natural 

N/A N/A N/A 

W-22.0 Deep River Tidegate 
Retrofit 

Wahkiakum 
Co. 

Conservancy/
Rural 

N/A N/A N/A 

(1) "W-xx.x" means Washington shoreline and the approximate river mile. 
(2) "New" means new disposal site; "Used" means site has been previously been used by the Corps for disposal: 1 -Site used 

within the last 2 years, 2 - Site used within the last 10 years, 3 - Site used more than 10 years ago.  DMMS—is listed in the 
FEIS as being included in the No Action alternative.   
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(Table 1 continued) 

Disposal Site 
Disposal Site 

(Acres)/ Habitat4 

Site 
Capacity 

(cy) 
Disposal 

Volume (cy) 
Source 

Material (RM) 

Existing 
Approx. Avg 

Elevation 
(Ft CRD) 

Estimated 
Post-Fill 
Elevation 
if filled to 
capacity 
(Ft CRD) 

Final 
Height 
(Ft)5 

W-101.0 40 AG 
 

2,300,000 2,300,000 95-104 21 65 44 

W-97.1 27 EUD 
 

650,000 1,200,000 94-95 10 Varies 10 

W-96.9 EUD 8.8,  
AG 8.2; Total 17 

475,000 0 -- 20 Varies 0 

W-86.5 EUD 22.6,  
RP 3.4; Total 26 

1,645,000 1,700,000 88-89 15 Varies 49 

W-82.0 EUD 29.1,  
RP 2.9; Total 32 

1,500,000 760,000 81-82 25 51 26 

W-80.0 WL 165 550,000 460,000 78-81 –20 –8 12 
 

W-71.9 EUD 27; 
Total 27 

900,000 1,900,000 73-75 15 Varies 26 

W-70.1 EUD-55.8, RP 
6.2, Total 62 

3,200,000 1,500,000 70-73 30 49 19 

W-68.7 EUD 180,  
RP 20, Total 200 

6,400,000 600,000 68-70 26 51 25 

W-67.5 EUD 29; Total 29 
 

1,000,000 2,900,000 67-68 20 Varies 27 

W-63.5 EUD 13 500,000 200,000 63-64 20 Varies 30 
W-62.0 AG 35.8, WL 

10.8; Total 47.0 
2,500,000 2,400,000 62-63 8 49 41 

W-59.7 EUD 62, RP 7; 
Total 69 
 

1,500,000 1,5000,000 58-59 25 42 17 

W-46.3/ 
W-46.0 

EUD 72 
 

4,700,000 4,700,000 45-50 15 66 51 

W-44.0 AG 88.2, WL 5.4, 
RP 2.6, Other 
3.8; Total 100 

3,500,000 3,300,000 43-45 15 41 27 

W-33.4 EUD 11 
 

250,000 0 -- 0 Varies Varies 

W-21.0 EUD 21 (WA ) 
EUD 207 (OR) 

5,500,000 5,500,000 -- 13 53 40 

Mitigation Sites       
Woodland Bottoms WL 284  

(mit., not disp.) 
N/A N/A N/A N/A N/A N/A 

Martin Island WL 298-378  
(mit., not disp.) 

N/A N/A N/A N/A N/A N/A 

Ecosystem Restoration Features      
Shillapoo Lake 
Restoration 

N/A N/A N/A N/A N/A N/A N/A 

Bachelor Slough 
Restoration 

EUD 17, NWR 29 N/A 132,000 Bachelor 
Slough 

15 17 2 

Burris Creek 
Tidegate 

N/A N/A N/A N/A N/A N/A N/A 

Cottonwood-Howard 
Island CWTD 
 

N/A N/A N/A N/A N/A N/A N/A 

Hump-Fisher Island EUD 2 24,000 5,800 Old Disposal 
Site 

25 27 2 

Purple Loosestrife 
Control 

N/A N/A N/A N/A N/A N/A N/A 

Deep River 
Tidegates 

N/A N/A N/A N/A N/A N/A N/A 

(3) Existing Conditions - AG = Agricultural Land; EUD = Existing Upland Disposal; RP = Riparian (i.e., shoreline with trees or 
shrubs); WL = Wetlands; NWR = National Wildlife Refuge lands 

(4) In-water disposal is a component of the mitigation proposal. 
(5) Difference between final elevation and existing average elevation 
"Upland" means landward of the ordinary high water mark of the river; "Beach Nourishment" means below the OHWM of the river. 
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The HEP evaluation is a modeling tool to quantify impacts to habitat value 
for specific species.  HEP is usually used with a limited range of habitat 
variables relative to a single species selected as an indicator of ecosystem 
health (Manlow 2002).  In this case, nine target species were used to 
evaluate project-related impacts to wildlife resources.  In order to simplify 
the analysis, all project impacts were considered to take place within the 
first year of the project (Corps 1998).   

HEP is also used to measure the performance of wildlife mitigation 
actions, including wetland and riparian habitat restoration and 
development.  The Corp’s Wildlife Mitigation Plan was presented in 
Appendix G of the Final Integrated Feasibility Report and Environmental 
Impact Statement.   

Please refer to the Final SEIS Exhibit K-5, Wildlife and Wetland 
Mitigation for the Columbia Channel Improvement Project, for a more 
detailed discussion. 

In addition, for the purposes of SEPA and compliance with local 
jurisdiction CAOs and Ecology requirements for wetland mitigation, 
Appendix B to this report is a Wetland Mitigation Plan consistent with 
Ecology’s Guidelines for Preparing Freshwater Mitigation Plans and 
Proposals (Ecology 1994). 

2. Method 

The project permitting team (PI Engineering, Anchor Environmental, 
Preston Gates and Ellis LLP, Ports, and Corps) met with appropriate 
regulatory personnel from each of the local jurisdictions to discuss 
permitting requirements, including the application of the local CAO and 
Shoreline Management Plan (SMP)1 to project activities under their 
jurisdiction.  The meetings, called Focus Groups, were held with 
individual jurisdictions (listed in Table 2) in order to ensure that every 
local entity had the opportunity to ask questions and provide information 
on their requirements regarding elements of the project occurring within 
their jurisdiction.  The project team also had the opportunity to verify their 
understanding of the local CAOs and SMPs.  For elements of the project 
that occur within a city and county, meetings with city jurisdictions took 
place with those of their respective counties in order to identify and clarify 
similarities and differences in requirements.  At least one representative 
from Ecology attended each meeting.  Focus Group meetings are listed in 
Table 2 below. 

                                                           
1 An analysis of the application of local SMPs to the project actions within the state of Washington is contained in a 
separate Exhibit. 
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Table 2. Focus Group meetings with local jurisdictions. 

Date Jurisdiction Representatives 
Present 

October 24, 2001 Pacific Countya Mike Desimone 

October 25, 2001 Wahkiakum County Chuck Beyer 
Jack Tobin 
George Trott 

Steve McClain 
(Port of Wahkiakum 2) 

November 20, 2001 Cowlitz County/City of Longview Kathy Harnden 
(Cowlitz County) 
Robb Millspaw 
(City of Longview) 

January 23, 2002 Clark County/City of Vancouver Terri Brooks 
Brent Davis 
(Clark County) 
Marian Lahav 
Annette Griffy 
Rich Hines 
Brian Snodgrass 
Vicky Ridge-Cooney 
(City of Vancouver) 

a The Focus Group meeting with Pacific County covered Shoreline Management Plan (SMP) and 
Coastal Zone Management Act (CZM) compliance.  No upland sand disposal is proposed in Pacific 
County. 

 
At the Focus Group meetings, it was determined which sections of the 
appropriate CAO applied to each of the sand disposal and mitigation sites.  
The project team checked each provision of the applicable CAO to make 
sure that all project activities were consistent with the requirements.  In 
cases where activities did not meet requirements, the project was modified 
to bring it into compliance.  The project team communicated with local 
jurisdiction personnel throughout the consistency analysis.  This process is 
documented in Section 3, Results. 

Focus Group meetings were also held to examine project-wide issues, 
some of which affect the upland sand disposal sites.  These meetings were 
attended by the Ports, consultants, and state agency representatives.  Issue-
specific meetings are shown in Table 3. 

During the HEP meeting on February 15, 2002, WDFW provided 
preliminary information about designated Priority Habitat and Species 
(PHS), along with management recommendations to the Corps.  These 
recommendations are addressed for each upland disposal site in Section 3, 
Results. 
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Table 3. Focus Group meetings for project-wide issues. 

Date(s) Subject 

October 25, 2001, 
Jan. 23, 2002, 
Feb. 8, 2002 
June 10, 2002 
Sept. 5, 2002 

Crab 

November 13, 2001 SEPA Compliance 

November 20, 2001 Wetlands 

December 2, 2001, 
January 30, 2002, 
February 25, 2002 
November 6, 2002 

Sediment Supply 

February 6, 2002 Fish Stranding 

February 7, 2002 Sturgeon/Smelt 

February 15, 2002 
August 30, 2002 
December 2, 2002 

Habitat Evaluation Procedure (HEP) 

 
A comparative summary of local CAO requirements is in Table 4. 

3. Results 

3.1 City of Vancouver 

One upland disposal site, Gateway 3, is located within the City of 
Vancouver.  The City of Vancouver does not have a unified CAO.  
Critical areas are handled within a number of sections of the City of 
Vancouver Municipal Code (VMC).  During a Focus Group meeting with 
City of Vancouver personnel, it was determined that this project should be 
reviewed for compliance with the applicable section of the VMC, Chapter 
20.50, Wetlands Protection.  As discussed below, the Project has been 
designed to avoid any wetland fill.  A review of the FEMA 100-year 
floodplain map (Exhibit K-7, Figure 1) showed that the project will also 
need to be reviewed under Chapter 20.51, Flood Plain Combining 
Districts. 

3.1.1 Gateway 3, RM W-101.0 
Gateway 3 refers to a 40-acre portion of Parcel 3 of the Port of 
Vancouver’s Gateway property (Appendix A, Figure 1).  The land is 
currently used for agricultural purposes and is designated Urban in the 
City of Vancouver SMP.  The Corps proposes to dispose of dredged sand 
on these 40 acres over a 20-yr period, during both the construction and 
maintenance phases of the project. 
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The 40-acre parcel currently lies at 21 ft CRD.  The 2,300,000 cy of sand 
to be placed at the site will raise it to the level of 65 ft CRD.  Sand 
disposal will be set back 300 ft from the river.   

Applicable Requirements of the City of Vancouver Municipal Code 
 
Flood Plain Combining Districts:  The Sponsor Ports have complied with 
the City of Vancouver’s rules in Chapter 20.51 governing Floodplain 
Combining Districts. 

Wetlands:  Wetlands on the site were delineated by JD White for the Port 
of Vancouver as part of their work on the SEPA EIS for the Port’s 
Columbia Gateway development project (JD White 2001) (Appendix A, 
Figure 1).  Following JD White’s wetland delineation, the Corps revised 
its site plan to avoid all wetlands on the site and their designated buffers 
(Appendix A, Figure 1). 

Wildlife:  The City of Vancouver is in the process of drafting a Habitat 
Ordinance.   

Two bald eagle nests, both within the Buckmire Slough/South Flushing 
bald eagle territory have been constructed in the riparian stand portion of 
Parcel adjacent to the Columbia River (Appendix A, Figure 2).  The 
downstream-most nest (0453-3; Isaacs and Anthony 2001) was first 
reported in 1998 and was apparently blown down, along with the 
supporting branch in a Fall 2001 windstorm.  The second nest in Parcel 3 
was constructed upstream of the first nest in Fall 2001 and was occupied 
by the bald eagle pair in 2002.  This latter nest is approximately 1,000 feet 
upstream of the southwest corner (nearest point) of the 40 acre disposal 
site. 

The disposal area does not contain any riparian forest habitat.  The bald 
eagle nest locations have been avoided in the disposal site plan and the 
Corps has undergone formal consultation with the USFWS.  The BO 
issued by USFWS on December 6, 1999 permits the incidental take 
(harassment due to project related disturbance) of one pair 
(Buckmire/South Flushing territory) of bald eagles at Gateway 3.  
Harassment of these bald eagles would be associated with construction 
and O&M dredged material placement.  No incursions of equipment or 
personnel are anticipated within 1,000 ft of the established riparian forest 
that supports the bald eagle nest site.  The Buckmire/South Flushing pair 
has at least three alternate nest locations to date (Isaacs and Anthony 
2001).  The Corps currently funds and will continue to fund bald eagle 
occupancy and productivity surveys for the lower Columbia River per 
conditions of the DMMP and Channel Improvement BOs.  These data will 
be used to monitor nest site placement of this pair in order to minimize 
disturbance at the nest site.  
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Table 4. Comparative summary of Critical Areas Ordinance requirements. 

 Clark County City of Vancouver 

Relevant CAO Clark County City of Vancouver 

Areas Regulated 
under the CAO 

Critical areas are handled within the Clark County 
Code: 

Title 20 Environmental Policy Ordinance 
18.327 Floodplain Combining Districts 
13.29 Stormwater and Erosion Control 
13.36 Wetlands Protection 
13.51 Habitat Protection 

Critical areas are handled within the City of 
Vancouver Municipal Code.  Sections determined 
relevant to this project: 

Wetlands 
Wildlife 

Riparian 
Requirements 

Review under Habitat Ordinance required for 
activities within riparian priority habitat, defined as 
“areas extending outward from high water mark to 
the edge of the 100-year floodplain, or the following 
distances, if greater: 

DNR Type 1 and 2 waters 250 ft 
DNR Type 3 waters 200 ft 
DNR Type 4 and 5 waters 150 ft 

Approval criteria are listed in Section 3.4 of this 
Technical Memorandum. 
 
 
 
 
 
 

Riparian areas are currently regulated under the 
state SMP.  The City of Vancouver evaluates 
projects with a focus on critical values and functions.  
Specific questions should be directed to Vicky 
Ridge-Cooney. 

Wetland Mitigation 
Requirements 

Unenhanced concurrent (within 1 yr) 
Category 1  6:1 
Category 2  3:1 
Category 3 (forested) 3:1 
Category 3 (scrub-shrub) 2:1 
Category 3 (emergent) 1.5:1 
Category 4  1.25:1 

Unenhanced Pre-Development 
Category 1 1.5:1 
Category 2 1.25:1 
Category 3  1:1 
Category 4 1:1 

Enhanced replacement results in a 20% reduction in 
area for each category higher (ex., replacing 10 ac of 
Category 3 wetland with 8 ac of Category 2 wetland, 
or 6 ac of Category 1 wetland). 

Post-Impact 

Category 1 6:1 
Category 2 3:1 
Category 3 3:1 
Category 4 2:1 
Category 5 1.5:1 

Pre-Impact 

Category 1 1.5:1 
Category 2 1.25:1 
Category 3 1:1 
Category 4 1:1 
Category 5 1:1 

Wetland Buffer 
Requirements 

Category 1 300 ft 
Category 2 200 ft 
Category 3 100 ft 
Category 4 50 ft 

Adjusted base buffer width based on quality 
Type A 40% 
Type B 30% 
Type C 15% 
Type D 0% 

Category 1 300 ft 
Category 2 200 ft 
Category 3 100 ft 
Category 4 50 ft 
Category 5 None 

Reduced width based on buffer quality 
(see Municipal Code 20.50.399) 

Quality A 40% 
Quality B 30% 
Quality C 15% 
Quality D None 

PHS/State Listed 
Species 

Habitat Ordinance covers areas identified by and 
consistent with the WDFW PHS criteria, including 
areas within 1,000 ft of individual species point sites.
 
 
 

Certain sites designated as PHS in the late 1980s 
were folded into the CAO. 
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Cowlitz County City of Longview Wahkiakum County 

Cowlitz County City of Longview Wahkiakum County 

Wetlands 
Geologic Hazards 
Aquifer Recharge Areas 
Fish and Wildlife Habitat Conservation 
 Areas (including riparian zones) 
Frequently Flooded Areas. 

Wetlands 
Geologic Hazards 
Aquifer Recharge Areas 
Fish and Wildlife Habitat 
 Conservation Areas  
 (including riparian zones) 
 

Frequently Flooded Areas 
Geologically Hazardous Areas 
Aquifer Recharge Areas 
Wetlands 
Fish and Wildlife Habitat Conservation 
Areas (including riparian zones). 

Depends on water type and stream width.  
Buffer zone as described in Section 13C of 
the CAO.  In some cases, Habitat 
Management Plans with BAs are required 
(see Section 13C of CAO). 

Regulated under Fish and Wildlife Habitat 
Conservation Areas, Sec. 17.10.120. 

Required setbacks: 

Type 1 and 2 250 ft 
Type 3, 5-20 ft wide 200 ft 
Type 3, less than 5 ft wide 150 ft 
Type 4 and 5,  150 ft 
low mass wasting potential 
Type 4 and 5,  225 ft 
high mass wasting potential 

Setbacks subject to revision at the 
discretion of City personnel 

High Intensity Land Use: 
Type I & II Stream = 100 feet 
Type III Stream = 75 feet 
Type IV & V Stream = 50 feet 
Low Intensity Land Use: 
Type I, II & III Stream = 50 feet 
Type IV & V Stream = 25 feet 
Areas Adjacent to the Columbia River: 
25 feet, provided the following three 
circumstances exist: 
(a) the land consists primarily of dredge 
spoils or similar degraded habitat; 
(b) the land lacks any significant woody 
vegetation 
(c) there are no associated wetlands 
present. 
(Sec. 21.E.4.) 

Cowlitz County’s classification system is 
explained in Section 12 of the CAO. 

Classification 1  
Alteration prohibited unless it would 
maintain or improve existing functions. 

Classification 2 and 3 
At least 1:1 replacement 

Classification 4  
No replacement required 
 
 
 
 
 
 

Category I 6:1 
Category II/III Forested 3:1 
Category II/III Shrub/scrub 2:1 
Category II/III Emergent 1.5:1 
Category IV 1.25:1 

Category I = 6:1 
Category II or III (forested) = 3:1 
Category II or III (scrub-shrub) =2:1 
Category II or III (emergent) = 2:1 
Category IV = 1.25:1 

Dependent on soil type (Table 1 in CAO), 
and specific buffers for wetlands that 
provide functions and values for wildlife 
and fisheries (Table 2 in CAO). 

Actual buffer width determined by site visit. 

  Min Max 
Category I 200 300 
Category II 100 200 
Category III 50 100 
Category IVa 25 50 
Category IVb 25 50 

There is additional information about 
averaging and enhancement in the CAO. 
 
 

High Intensity Land Use: 
Category I = 200 feet 
Category II = 150 feet 
Category III = 75 feet 
Category IV = 50 feet 
Low Intensity Land Use: 
Category I = 150 feet 
Category II = 100 feet 
Category III = 50 feet 
Category IV = 25 feet 

Covered in Sec. 13 of the CAO. Critical 
Area Fish and Wildlife Permit required for 
eight categories of Fish and Wildlife 
Habitat Conservation Areas pursuant to 
WAC 365-190-020(5)(b), plus 
unintentionally created ponds between 1 
and 20 ac in size. 

Covered in Sec. 17.10.120 of the CAO. 
Critical Area Fish and Wildlife Permit 
required for eight categories of Fish and 
Wildlife Habitat Conservation Areas 
pursuant to WAC 365-190-020(5)(b), plus 
unintentionally created ponds between 1 
and 20 ac in size. 

Sec. 21 of the CAO addresses WDFW 
Habitat Conservation areas (areas with 
state listed species or on PHS list).  
Critical Areas Permit required. 
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The Pacific Bald Eagle Recovery Plan (1986) established Habitat 
Management Goals (HMG) and Recovery Population Goals (RPG) by 
recovery zone for bald eagles.  The Gateway 3 site lies in the Columbia 
Recovery Zone (RZ-10), which includes portions of both Oregon and 
Washington.  Table 5 (repeated below) summarizes these bald eagle 
management goals for RZ-10 and observed results for 2001.   

 
Table 5. Habitat Management and Recovery Population Goals 

State 
Habitat 

Management Goala
Recovery 

Population Goalb 
2001 Breeding 

Territories Surveyed 

2001 Occupied 
Breeding 

Territoriesc,d 

Washington 18 12 39 38 

Oregon 29 19 50 48 

Total 47 31 89 86 
a This is the target number of breeding territories in order to ensure at least 12 occupied territories per year. 
b This is the minimum number of occupied breeding territories to indicate recovering eagle population. 
c Data compiled by Isaacs and Anthony (2001). 
d Not all existing breeding territories are occupied in any given year. 

 
Data compiled by Isaacs and Anthony (2001) demonstrate that the 
population of bald eagles in Oregon and Washington, including the RZ-10 
population, are exhibiting a continued population growth.  Since 1990, the 
RZ-10 population has expanded from 25 to 89 breeding territories 
surveyed and 23 to 86 territories occupied and exceeds both the 
established HMG and RPG.  Thus, the incidental take due to harassment 
of the Buckmire/South Flushing pair would not significantly impact the 
RZ-10 population. 

Sandhill cranes, a state-listed species, have been observed at the site 
(Manlow 2002).  The distribution of sandhill cranes in this region of the 
Columbia River occurs throughout Sauvie Island and Scappoose Bottoms 
in Oregon, and the Vancouver Lowlands, Ridgefield National Wildlife 
Refuge and Woodland Bottoms in Washington.  

A strip of riparian vegetation exists between the site and the Columbia 
River.   The temporary pipeline to convey sand from the dredge vessel to 
the site will be laid over the ground where vegetation is sparse 
(determined by aerial photo).  The pipeline is stationary during sand 
disposal.  Any disturbance to the riparian vegetation will be temporary and 
minimal. 

The Gateway 3 site is set back a minimum of 300 ft from OHW.  The strip 
of riparian vegetation along the river is not included in the disposal site.  
The weir drainage system will have to cross the riparian zone for dredged 
material to reach the site and return water to reach the river.  The Corps 
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site plan shows the crossings at the most sparsely vegetated point (as 
identified by aerial photo), near the northernmost corner of the site 
(Appendix A, Figure 3). 

The USFWS has provided an Incidental Take Statement for the 
Buckmire/South Flushing bald eagle pair (USFWS BO, December 6, 
1999); therefore, no BEMP will be prepared for this location.  Timing 
limitations will be complied with to the extent practicable and work 
outside the disposal site boundary near the active bald eagle nest will not 
be allowed during the nesting season, provided the nest site is active. 

Wintering waterfowl habitat is included in the Wildlife Mitigation Plan for 
the Federal project at the Woodland Bottoms location (1999 Final 
IFR/EIS, Appendix G).  Approximately 284 acres would be secured in fee 
title at this location for wildlife mitigation actions.  The majority of this 
acreage would be targeted toward wetland  (97 acres) or agricultural (132 
acres - long-term pasture) development comparable to management 
actions at Ridgefield National Wildlife Refuge.  These habitat 
management measures for long-term pasture and wetland habitat should 
also be suitable for supporting migrant sandhill cranes during their spring 
and fall stopovers in this area of the lower Columbia River.  Littlefield and 
Ivey (2002) report the species as an opportunistic omnivore.  Wetland and 
pasture management practices at Woodland Bottoms are expected to 
produce roots, bulbs, berries, earthworms, insects, amphibians, snakes, 
mice and greens that numerous authors (see Littlefield and Ivey 2002) 
have reported as constituents of the sandhill crane diet.  

The proposed wildlife mitigation is consistent with the Final Washington 
State Sandhill Crane Recovery Plan (Littlefield and Ivey 2002). As noted 
above, mitigation at Woodland Bottoms will include 132 acres in long-
term pasture and 97 acres in wetland habitat that will benefit sandhill 
cranes.  The wildlife mitigation plan for the project assessed the habitat 
value of the W-101.0 disposal site and more than compensates for any 
impact to it.  The wildlife mitigation plan provides for securing lands and 
habitat development in Woodland Bottoms which is documented by 
WDFW in their final sandhill crane recovery plan as lands used by this 
crane population. 

The Corps will observe timing restrictions for specific activities as listed 
in the NOAA Fisheries and USFWS Biological Opinions dated May 20, 
2002. 

3.2 Clark County 

There are two sand disposal sites in Clark County, known as Fazio and 
Adjacent to Fazio.  There are also two Ecosystem Restoration Features, 
Shillapoo Lake and Bachelor Slough, within Clark County. 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8, Consistency With Local Critical Areas Ordinances Including Wetland Mitigation Page 12 

Clark County does not have a unified CAO.  Critical areas are in the Clark 
County Code in Title 20, Clark County Environmental Policy Ordinance; 
Title 18, Zoning, Chapter 18.327, Floodplain Combining Districts; Title 
13, Public Works, Chapter 13.29, Stormwater and Erosion Control 
Ordinance, 13.36, Wetland Protection Ordinance, and 13.51, Habitat 
Protection Ordinance.  In the Focus Group meeting with Clark County 
personnel on January 23, 2002, it was determined that the following areas 
should be examined: 

Floodplain (FP) Combining District 
18.327.055:   

A.  Floodway area.  The floodway includes the channel of a river or other 
watercourse and adjacent land areas that must be reserved in order to 
discharge the base flood without cumulatively increasing the water 
surface elevation more than one (1) foot.  For areas of special flood 
hazard studied in detail, the floodway boundary is delineated upon the 
Flood Insurance Study Maps.  In all other areas of special flood hazard, 
the floodway boundary shall be determined by the use of other base flood 
data, as described in Section 18.327.070(C-2). 

B.  Floodway Fringe Area.  The floodway fringe is the land area between 
the boundary of the floodway and the limits of the one hundred (100)-year 
floodplain.  In those special flood hazard areas where the floodway 
boundary is not delineated upon Flood Insurance Study Maps, the 
floodway fringe area shall be determined by the use of other base flood 
data, as described in Section 18.327.070(C-2). 

18.327.070(A):  A permit is required before construction of development 
begins with any area of special flood hazard established in Section 
18.327.045.   

18.104.240 (From “Definitions”):  Development.  The permit shall be for all 
structures and development as set forth in the “Definitions.”  
"Development" includes any man-made change to improved or 
unimproved real estate, including but not limited to buildings or other 
structures, mining, dredging, filling, grading, paving, excavation, or 
drilling operations.  Development also includes the commencement of a 
new use, or the change in existing use of real estate or a structure thereon. 
(Sec. 3 of Ord. 1982-03-80; amended by Sec. 4 of Ord. 1990-09-04; 
amended by Sec. 1 of Ord. 1999-03-04) 

18.327.065 Regulation of uses in the Floodplain Combining District.  A.  
Relationship to Other Requirements.  Land uses in the Floodplain 
Combining District shall be subject to all relevant local, state, or federal 
regulations including those of the underlying zoning district.  Where 
applicable, permit requirements under the Shoreline Management Act 
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(RCW 90.58), or the State Flood Control Zone Act (RCW 86.16) may be 
substituted for permits required under this chapter, provided that the 
standards of this chapter are applied.   

Wetlands 
Wetland mitigation and buffer requirements are shown in Table 4.  There 
are no wetlands on either disposal site.  

Habitat Ordinance 
The following areas are subject to review under the Habitat Ordinance: 

Riparian priority habitat:  Areas extending outward from high water mark 
to the edge of the 100-year floodplain or the following distances, if 
greater: 

• DNR Type 1 and 2 waters, 250 ft 

• DNR Type 3 waters, 200 ft 

• DNR Type 4 and 5 waters, 150 ft. 

Clark County Code (“CCC”) § 13.51.050, Table 13.51.050. 

Other priority habitats and species (PHS):  Areas identified by and 
consistent with the WDFW priority habitats and species criteria, including 
areas within 1,000 ft of individual species point sites.  Id. 

Locally important habitats and species:  Areas legislatively designated by 
Clark County because of unusual or unique habitat warranting protection 
because of qualitative species diversity or habitat system health 
indicators, as specified in Section 13.51.055.  Id. 

Projects are reviewed with respect to the approval criteria listed in Section 
13.51.080 of the Clark County Code: 

1. Intent.  Designated habitats are to be protected through an avoidance 
or reduction of most activities.  This section provides standards for the 
review of proposed nonexempt activities within these designated areas. 

2. Basic Criteria.  Proposed activities subject to this chapter shall 
demonstrate that the proposal: 

a. Substantially maintains the level of habitat functions and values; 
and 

b. Minimizes habitat disruption or alteration beyond the extent 
required to undertake the proposal. 

3. Mitigation Measures.  Mitigation measures may be established 
pursuant to the above basic criteria.  Subject to individual 
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circumstances, potential mitigation measures may include, but are not 
limited to the following: 

a. Avoiding the impact altogether by not taking a certain action or 
parts of an action; 

b. Exploring alternative on-site locations to avoid or reduce impacts 
of activities; 

c. Preservation of important vegetation and natural habitat features 
through establishment of buffers or other limitations on clearing or 
alteration; 

d. Enhancement, restoration or replacement of vegetation or other 
habitat features and functions.  In riparian areas, this may include 
buffer averaging as specified in Section 13.51.090(2)(c); 

e. Managing the access to habitat areas; 

f. Seasonal restriction on construction activities; 

g. Implementation of best management practices; 

h. Monitoring or review of impacts; 

i. Establishment of performance measures or bonding; 

j. Establishment of conservation covenants. 

4. Clark County shall approve, approve with conditions or if necessary 
deny proposals based on compliance with the basic criteria and the 
adequacy of mitigation measures to ensure compliance, and 
applicable reasonable use assurances of Section 13.51.090.  Clark 
County shall retain final authority for such determination, which shall 
be issued consistent with the review timelines of Chapter 18.600, and 
shall be based on best scientific information and analysis available 
within those timelines.  Clark County shall consult with the 
Department of Fish and Wildlife and shall substantially follow 
resulting recommendations of WDFW, unless alternative 
determinations are supported by scientific analysis (Sec. 1 of Ord. 
1997-05-30). 

 
3.2.1 Shillapoo Lake, RM W-97.0 

This Ecosystem Restoration Feature consists of restoring wetland and 
riparian habitat on lands purchased by WDFW for inclusion in their 
Shillapoo Lake Wildlife Management Area. Shillapoo Lake lies behind 
flood control dikes and currently is drained annually for agricultural use 
on private lands and for planting of forage crops (mainly corn) to benefit 
wintering waterfowl. 

The proposed ecosystem restoration feature would entail construction of 
water supply and control structures to ultimately create a total of four 
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diked cells for wetland habitat management purposes. Construction of two 
cells would not occur unless private lands are acquired.  These wetland 
cells would be hydrologically connected to the Lake River via pipelines, a 
tidegate and a pumping station in order to manage water levels in the four 
wetland management units.  This will enable WDFW to maintain desired 
water levels in the wetland management units for optimal habitat 
management. 

Floodplain Combining District 
The Shillapoo Lake Wildlife Area lies within the FEMA 100-year 
floodplain (Exhibit K-7, Figure 1).  The proposed water control structures 
will not alter flood proneness of the floodplain, which is controlled by the 
existing exterior flood control dikes.  Floodwater storage, during major 
flood events, comparable to February 1996 when the main flood control 
dikes were overtopped, would incur a negligible impact as borrow areas 
for levees should offset the fill associated with levee construction.  This is 
consistent with the public safety objective as stated in the Clark County 
Code, Section 18.327.055. 

Wetlands 
The Shillapoo Lake site is designated wetland by WDFW.  Construction 
of the water control structures will result in a temporary, minor 
disturbance to wildlife as construction would occur during summer when 
most wildlife resources are absent from the area and agricultural tillage 
and crops are ongoing actions.  Operation of the completed project will 
enhance the wetland characteristics and enhance vegetative productivity, 
and therefore wildlife use, of the area. 

Habitat Ordinance 
Shillapoo Lake is used by wintering waterfowl, bald eagles and other 
raptors, wading birds, shorebirds and sandhill cranes, amongst other 
species.  While construction of the water control structures will result in a 
temporary disturbance to the area when least populated by wildlife 
resources, the net benefit of the ecosystem restoration is expected to be 
significant, based on results of the HEP analysis performed in cooperation 
with WDFW (Corps 1998).  The ecosystem restoration feature will be 
maintained by WDFW after construction. 

Waterfowl concentrations are noted on the WDFW PHS maps for this 
ecosystem restoration feature (Appendix A, Figure 4).  Bald eagle nest 
locations occur over a mile distant from the area and there are no suitable 
riparian or coniferous trees in the project vicinity for eagles to use for 
nesting purposes. 

Zoning 
Shillapoo Lake is zoned Rural.  Restoration activities at the site are 
consistent with the zoning requirements. 
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3.2.2 Fazio Sand and Gravel, RM W-97.1 
The Fazio site (Appendix A, Figure 4) is owned by Fazio Bros. Sand and 
Gravel and is used for their sand resale operations.  The existing sand pit 
is surrounded by a berm and drained by a weir system that allows water to 
clear before it is returned to the river.  Current local permits exist for the 
site’s ongoing dredged material receipt from maintenance dredging for the 
40-ft channel.  Original plans for use of the site for the Channel 
Improvement Project included expansion of the existing sand pit.  The 
Corps has determined that expansion of the site is not required during the 
first five years of the project (the two-year construction phase and the first 
three years of maintenance dredging). 

The Fazio sand pit site covers 13.5 acres and current approximate average 
elevation is 10 ft CRD.  The Corps plans to place 112,000 cy of sand at the 
site during the 2-yr construction dredging phase of the project.  The mean 
elevation of the sand pile will vary depending upon sand resale by Fazio 
Bros. Sand and Gravel, with the highest elevation likely to be about 19 ft 
CRD. 

Floodplain Combining District 
The Fazio site lies within the FEMA 100-year floodplain (Exhibit K-7, 
Figure 2).  Fazio Bros. Sand and Gravel operates their sand pit under an 
existing Shoreline permit and no expansion to the site is currently 
proposed. 

Wetlands 
There are no wetlands on the site. 

Habitat Ordinance 
Riparian vegetation was planted at the downstream end of the site as part 
of required mitigation for the current Shoreline permit obtained for Fazio 
Bros. Sand & Gravel’s regular operations.  This vegetation will be 
avoided. 

The Corps disposal plan avoids the riparian vegetation as required by the 
current Shoreline permit for the site. 

The WDFW PHS map shows the site falling within a Waterfowl 
Concentration overlay (Appendix A, Figure 4).  The Fazio site itself is 
bare of vegetation, with the exception of the riparian vegetation mentioned 
above.  The site is developed for sand and gravel mining operations and 
does not provide any forage or other habitat value to waterfowl. 

Zoning 
Clark County requires a Surface Mining Overlay to permit sand resale 
activities.  The Fazio site is appropriately zoned.  
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3.2.3 Adjacent to Fazio, RM W-96.9 
The Adjacent to Fazio site (Appendix A, Figure 4) has been used for 
disposal of dredged sand and a cattle stockyard on 8.8 acres in the past.  
The balance of the acreage (8.2 acres) continues to be used as a pasture for 
cattle.  The soil of the former disposal portion of the site is unsuitable for 
intensive use as cropland.  The Corps proposes to place sand at the site 
over a 20-yr period, from the maintenance phase of the project. Fazio 
Bros. Sand and Gravel will then resell the sand. 

The Adjacent to Fazio site covers approximately 17 acres, with an average 
elevation of 20 ft CRD.  A volume of 475,000 cy of sand placed by the 
Corps would raise the site to 22 ft above the surrounding area, although 
the crest elevation may be less depending upon resale volumes.  No 
material is presently planned for disposal at this site. 

Floodplain Combining District 
The site lies within the FEMA 100-yr floodplain (Floodway Fringe Area) 
(Exhibit K-7, Figure 2) and a floodplain review will be required.  
Construction standards for flood hazard reduction apply to conventional 
structures such as buildings.  The sand disposal site plan will be reviewed 
by the Planning Director for assurance that flood hazards have been 
minimized. 

Wetlands 
There are no wetlands on the site. 

Habitat Ordinance 
Sand disposal activities on the previously used disposal portion of the site 
will avoid riparian habitat that occurs along the shoreline.  The riverward 
portion of the site has been used for sand disposal in the past, and it is of 
poor value for vegetation and wildlife habitat.  The site is currently used as 
a stockyard for cattle. 

The WDFW PHS map shows the site falling within a Waterfowl 
Concentration overlay (Appendix A, Figure 4).  Canada geese 
occasionally use the 8.2-acre pasture portion of the site.   

The project Wildlife Mitigation Plan (1999 Final IFR/EIS, Appendix G) 
provides for construction of 132 acres of permanent pastureland habitat at 
Woodland Bottoms, consistent with WDFW recommendations.  This 
habitat will benefit Canada geese, ground-dwelling songbirds, sandhill 
cranes, reptiles, amphibians and other species. 

Zoning 
During a meeting between the Corps and Clark County, a question arose if 
the northernmost portion of the site extended beyond the limit of the 
surface mining overlay.  Subsequent review has determined that there was 
a difference in scale between the map furnished by the Corps and the 
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zoning illustration furnished by Clark County.  When the illustration is 
enlarged to match the scale of the Corps map, the Clark County overlay 
covers the entire Adjacent to Fazio site (Appendix A, Figure 5).  When 
precise site mapping is available, this will be verified with Clark County.  
If a zone change is in fact required for a portion of the Adjacent to Fazio 
site, an amendment to the Comprehensive Plan will not be necessary in 
order to make the zoning change; however, the zoning must be complete 
before the County can process the Shoreline and Critical Areas Permit 
applications. 

3.2.4 Bachelor Slough, RM W-87-91.5 
Implementation of this ecosystem restoration feature is contingent on the 
Corps’ sediment quality evaluation to determine whether material to be 
dredged from Bachelor Slough is suitable for dredging and/or upland 
disposal.  The action also requires approval from WDNR and the  USFWS 
to dispose of dredged material on their property for riparian habitat 
development purposes. 

The restoration consists of two actions.  The first action was proposed by 
the USFWS, Ridgefield National Wildlife Refuge.  Approximately 
132,000 cy of material would be dredged from Bachelor Slough to 
increase water depth and flow, with the result of decreasing water 
temperatures, which currently exceed the temperature tolerance of 
salmonids from mid-summer until fall.  Improvements in water quality 
parameters are intended to benefit juvenile salmonids. 

The second action involves restoring six acres of riparian habitat on the 
Bachelor Island shoreline of Bachelor Slough, downstream of the bridge 
crossing the slough, and restoration of riparian forest on the upland 
disposal site(s). 

Floodplain Combining District 
Bachelor Slough lies within the FEMA 100-year floodplain (Exhibit K-7, 
Figure 3).  The proposed upland disposal will result in a negligible 
reduction in flood storage capacity on 46 acres.  Restoration of riparian 
forest may reduce the risk of erosion from flood flows. 

Wetlands 
There are no wetlands present on the proposed disposal site(s).  The 
disposal site on WDNR property adjacent to the Columbia River is an old 
dredged material disposal site for channel maintenance material.  The two 
potential disposal sites on Ridgefield NWR are upland locations.  One 
upland site is managed as a grassland (goose pasture) and the other is an 
old field habitat.  The 6 acres of riparian forest development along the 
Bachelor Island shoreline of Bachelor Slough would be classified as 
wetland.  The shoreline community is dominated by reed canarygrass and 
false indigo.  The management prescription calls for excavation to a depth 
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of approximately one foot to remove roots, rhizomes and above-ground 
vegetation and thus prepare a seed bed for riparian vegetation 
establishment.  Excavated material will be buried in a trench adjacent to 
the toe of the levee if acceptable, or at an upland location interior to the 
levee and on the refuge. 

Habitat Ordinance 
Nests in the Bachelor Island bald eagle territory occur over ½  mile  to the 
west of  the Bachelor Slough  dredging activity (Isaacs and Anthony 
2002).  Nests in the Mallard Slough bald eagle territory are a comparable 
distance south of the Bachelor Slough dredging activity (Isaacs and 
Anthony 2002).   The WDFW PHS maps do not identify any important 
wildlife resources in the general area (Appendix 1, Figure 6). 

Functions of existing riparian habitat will be maintained in accordance 
with Clark County Code 13.51.050, Table 13.51.050.   

Zoning 
Bachelor Island is zoned Rural.  Restoration activities at the site are 
consistent with the zoning requirements. 

3.3 Cowlitz County 

Cowlitz County’s CAO covers Wetlands, Geologic Hazards, Aquifer 
Recharge Areas, Fish and Wildlife Habitat Conservation Areas, and 
Frequently Flooded Areas (Cowlitz County Draft Critical Areas 
Ordinance, Section 3 [2000]).  The applicant may request that the County 
conduct a preliminary review of the project site to determine whether any 
critical areas exist within the site that would trigger the requirement for a 
CAO permit.  Id. at Section (9)A.   

Request for Determination of Critical Areas:  Staff will conduct an 
environmental review, based on existing in-house data, to determine if 
critical areas exist on a parcel, provided that the applicant supplies the 
following:  A completed master application and vicinity map; an 
assessor’s map of the property;  the appropriate fee…; and other 
information as needed.  Cowlitz County Draft Critical Areas Ordinance, 
Section 9(B)(4), (2000).   

Frequently Flooded Areas 
All lands identified in the Federal Emergency Management Agency 
(FEMA) Flood Insurance Rate Maps, as amended, and approved by the 
county, as within the 100-year floodplain are designated as frequently 
flooded areas.  Id. at Section 14(A).   

All development within designated frequently flooded areas shall comply 
with the Cowlitz County Floodplain Management Ordinance, Cowlitz 
County Code 16.25, as now or hereafter amended.  Id. at Section 14(B).   
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Section 16.25 of the Cowlitz County Code requires that a floodplain 
permit be obtained from the Cowlitz County Department of Building and 
Planning.  Maintenance activities are exempt from this requirement, but 
placement of dredged material is specifically excluded from the 
exemption.   

The General Development Standards in the Cowlitz County Code Section 
16.25.B, states that no development shall be allowed that, as determined 
by the Administrator, threatens to: (1) adversely restrict, alter, or increase 
the flow of floodwaters in the floodway; (2) adversely affect the efficiency 
or capacity of the floodway or the integrity or stability of flood protection 
facilities; or (3) increase water surface elevation or the location of the 
floodway during the regulatory flood. 

Geologic Hazards 
For all regulated activities proposed within designated landslide, erosion. 
and mine hazard areas, a geotechnical assessment or an erosion hazard 
assessment prepared by a qualified expert shall be submitted and 
coordinated with the uniform building code requirements.  Cowlitz County 
Critical Areas Ordinance, Section 15(A), (2000).   

If the geotechnical assessment indicates an inability of the site to 
accommodate the proposed activity without special measures or 
precautions as determined by a qualified expert, the department may 
require a geotechnical report.  Id.   

Cowlitz County Wetlands 
Wetland mitigation and buffer requirements are shown in Table 4.  
Project-related actions in wetlands involve the proposed wetland 
mitigation as part of the mitigation actions at Woodland Bottoms and 
Martin Island and the two ecosystem restoration features.  No disposal 
activity occurs in sites with wetlands or their buffers, with the exception of 
the embayment fill at Martin Island for the purpose of developing 
intertidal marsh habitat, described in detail in the Wetland Mitigation Plan 
(attached). 

Fish and Wildlife Habitat Conservation Areas 
Cowlitz County imposes Development Performance Standards, Habitat 
Protection requirements, and in some cases, Habitat Management Plan 
requirements for activities within areas identified by WDFW on their PHS 
maps to support state listed species or designated PHS (Cowlitz County 
Critical Areas Ordinance, Section 13[B-D]).  There are eight different 
classifications of Fish and Wildlife Habitat Conservation Areas as defined 
by WAC 365-190-080 (5), plus Cowlitz County’s addition of 
unintentionally created ponds between 1 and 20 acres in size.  Id. at 
Section 13(A).  This addition at the County’s discretion is authorized 
under WAC 365-190-080(5)(b).  Designated Fish and Wildlife Habitat 
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Conservation Areas are subject to General Development Performance 
Standards.  Id. at Section 13(B-D).   

Aquifer Recharge Areas 
For the purposes of this classification, critical aquifer recharge areas are 
determined by the combined effects of soil types and hydrogeology 
(Critical Aquifer Recharge Map, Cowlitz-Wahkiakum Council of 
Governments, 1993).  Id. at Section 16(A).   

Classification 1:  High susceptibility-areas, identified on the Aquifer 
Recharge Map, with a very high susceptibility to contamination of the 
underlying aquifer due to high soil permeability and high water table.  Id.  
None of the Project activities occur in Class 1 Aquifer Recharge Areas.   

Id. at Section 16(13)(1-4). 

None of the regulated activities are planned as part of the project activities 
within Cowlitz County.   

3.3.1 Austin Point, RM W-86.5 
This site, located north of the confluence of the Lewis and Columbia 
rivers (Appendix A, Figure 7), was used by the Corps for dredged material 
disposal over ten years ago.  Most of the surface is covered with sand.  
The Port of Woodland owns the site and has been removing the sand for 
its own use or resale since the Corps discontinued using the site.  The Port 
of Woodland has a current Shoreline permit for sand removal at the site. 

The 26-acre site will hold up 1,645,000 cy of sand.  The Corps plans to 
place 1,700,000 cy over a twenty-year period including the construction 
and maintenance phases of the project.  The Port of Woodland will 
continue to remove sand from the site between disposal events, making 
room for additional sand.  The current average site elevation is 15 ft CRD.  
When full, the top of the sand pile could potentially reach 64 ft CRD.  
Sand resale efforts are anticipated to maintain the crest elevation of the 
disposal site at a lower elevation. A weir system and outfall to handle 
return water are already in place. 

A training school on the site for heavy equipment use will remain in 
operation, avoiding work areas during disposal events. 

Frequently Flooded Areas 
The Austin Point site has a FEMA Floodplain Designation A 100-year 
floodplain (no baseflood elevation determined) (Exhibit K-7, Figure 5).  
Cowlitz County’s floodplain review requirements will be complied with 
when the site is permitted for use. 
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Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Austin Point site is not 
located in a Classification 1 regulated area. 

Wetlands 
A site visit was conducted by Ecological Land Services, Inc. on November 
30, 2000.  No wetlands were found on or immediately adjacent to the 
berm that defines the limits of the site (ELS 2000).  

Fish and Wildlife Habitat Conservation Areas 
Riparian vegetation is present in the form of a 3.4-acre grove of 
cottonwood trees in the northeast corner of the site.  The Austin Point site 
lies within a WDFW PHS area for bald eagles.  A bald eagle nest is in the 
vicinity, about ¾ mi (more than 1,000 ft from the site) downstream of the 
site (observed by WDFW June 5, 2001) (Appendix A, Figure 7).  

The Austin Point site is disturbed over virtually its entire area.  Before the 
heavy-equipment training school operated on the site, it was used as a 
stockyard for cattle.  Some cottonwood trees have colonized the sandy 
soils at the northeast corner and, based upon the revised site map from the 
NMFS BA, these pioneering riparian trees will be avoided.  A small grove 
of cottonwoods adjacent to the heavy equipment training school buildings 
remains within the disposal site.  These trees will be removed before sand 
is deposited on that portion of the site.  This 3.4-acre stand of riparian 
habitat (revised from 2.7 acres after site realignment for the 2001 BA to 
NMFS) from Austin Point is included as an impact to be mitigated in the 
Wildlife and Wetland Mitigation Plan (Final SEIS, Exhibit K-5).  The plan 
proposes to develop 202 acres of riparian forest habitat in Washington in 
the Wildlife and Wetland Mitigation Plan to mitigate a projected impact of 
approximately 50 acres of riparian forest in both Oregon and Washington. 

Because the disposal site is more than 1,000 ft from the nearest bald eagle 
nest site, a BEMP is not required. 

The Biological Assessments and Biological Opinions prepared to date 
along with the conceptual mitigation plan in Appendix B are intended to 
satisfy 13D of the CAO. 

3.3.2 Martin Bar, RM W-82.0 
The Martin Bar site has been covered with dredged sand in the past.  The 
site consists of two parcels with a day-use park and riparian forest 
inclusion separating the parcels (Appendix A, Figure 8).  The two parcels 
total 32 acres, with an average elevation of 25 ft CRD.  The strip between 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8, Consistency with Critical Areas Ordinances Including Wetland Mitigation Plan Page 23 

the disposal site parcels will not be impacted by sand disposal activities in 
order to preserve the park access road and eliminate impacts to the riparian 
forest stand.  The Corps plans to place an additional 760,000 cy of sand on 
the two parcels, raising the elevation to 51 ft CRD.  Disposal will take 
place as needed during construction and maintenance dredging over a 20-
yr period.  A weir system will be constructed to allow drainage water to 
clear before it returns to the river.  The Port of Woodland may, at its 
discretion, use or sell sand from this site.   

Frequently Flooded Areas 
The Martin Bar site’s average elevation is 25 ft CRD.  The base flood 
elevation at the site is 22.1 ft CRD.  The site has been raised out of the 
100-yr floodplain by previous sand disposal activities, but this is not 
reflected on the FEMA map (Exhibit K-7, Figure 6).  A Letter of Map 
Revision due to Fill (LOMR-F) will be prepared by the Corps upon 
attainment of more detailed topographic information for the site.   

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this Project.  The Martin Bar site is not 
located in a Classification 1 regulated area. 

Wetlands 
One small, forested wetland lies immediately adjacent to the proposed 
disposal area and the access road to the WDFW property (Appendix A, 
Figure 8).  It is not included within the disposal site boundary.  The site 
has been used for sand disposal in the past and is elevated 10 to 15 ft 
above the surrounding area. 

Fish and Wildlife Habitat Conservation Areas 
The site is divided into two parts to avoid a forested wetland and the 
WDFW access road that runs through the middle of the site.  The Martin 
Bar site is not within any designated PHS habitat (Appendix A, Figure 8).  
The site supports a few wintering waterfowl and adjacent forested 
wetlands probably support cavity-nesting ducks. 

The Cowlitz County General Development Performance Standards as 
stated above apply to this site as a Category 1 Habitat Conservation Area.  
The Cowlitz County Planning Department may, at their discretion, require 
Development Performance Standards for Salmonids Only or Habitat 
Management Plans to protect designated Habitat Conservation Areas 
(Cowlitz County CAO, Section 13B).  The Corps in cooperation with 
Ecology, WDFW, and other state and federal agencies has already met the 
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requirements therein for a BA, Mitigation Plan and Monitoring Plan.  
Cowlitz County will be furnished with copies of these documents. 

3.3.3 Woodland Bottoms Mitigation Site, RM W-81.0 
The Woodland Bottoms Mitigation Site (Appendix A, Figure 8) is 
currently used for agricultural purposes, including row crops, hybrid 
poplar plantations, and pasture lands.  Farmed wetlands (grazed, row crop) 
exist on the 284-acre wildlife mitigation site (Appendix A, Figure 9).  
Through mitigation construction activities, 97 acres of wetland habitat and 
43 acres of riparian habitat will be developed (Appendix A, Figure 10).  A 
132-acre portion of the site will be converted to permanent Canada goose 
forage habitat (Appendix A, Figure 10), similar to that at Ridgefield 
National Wildlife Refuge. 

Construction activities at Woodland Bottoms would include some 
agricultural tillage.  The only grading required would be done in 
construction of the perimeter levees for the wetland management unit in 
order to maintain the current level of protection to surrounding lands 
afforded by the Burris Creek levees (Appendix A, Figure 11).  Borrow 
material for use in constructing the perimeter levees will be obtained by 
removal of the necessary volume of material from the levees presently 
encompassing Burris Creek (Appendix A, Figure 11). 

Frequently Flooded Areas 
The mitigation site lies outside the 100-year floodplain (Exhibit K-7, 
Figure 6), behind main flood control dikes.  An interior drainage system, 
(e.g., ditches and pump stations ) is in place to drain waters from the 
diking district, including the mitigation site.   

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Woodland Bottoms site is 
not located in a Classification 1 regulated area. 

Wetlands 
Degraded wetlands and hydric soils currently exist in patches at the 
Woodland Bottoms site.  These wetlands will be enhanced by removal of 
grazing cattle, restoration of native vegetation, and water management.2  
Alteration of all wetland types is permitted under the CAO as long as “the 
alteration would improve or maintain the existing wetland function and 
value, or the alteration would create a higher value or less common 
wetland type which would improve the function or value of the wetland as 

                                                           
2 The Wetland Mitigation Plan for this site is described in more detail in Appendix B. 
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indicated within the wetland assessment and the mitigation plan.”  The 
Wetland Mitigation Plan (Appendix B) clearly demonstrates that the 
proposed alteration is beneficial and consistent with the intent of the CAO. 

The 1999 IFR/EIS, Appendix G states that these mitigation wetlands must 
be protected in perpetuity.  These lands would be obtained in fee title by 
the sponsoring Washington ports for the Corps.  Ownership of the 
mitigation sites will be turned over to the State of Washington upon their 
completion.  The Wetland Mitigation Plan (Appendix B) outlines how the 
mitigation wetlands will be maintained. 

Fish and Wildlife Habitat Conservation Areas 
The area is currently used by wintering waterfowl, principally wintering 
Canada geese and surface feeding ducks (Appendix A, Figure 8).  
Wetland, riparian, and permanent pastureland habitat will be developed 
from existing agricultural land through tillage, construction of water 
control structures, natural seeding and plantings.  This habitat will benefit 
Canada geese, ground-dwelling songbirds, sandhill cranes, reptiles, 
amphibians and other species. 

3.3.4 Tidegate retrofits at Burris Creek, RM W-81.0 
This restoration action entails installation of a new tide gate with a fish 
slide gate to improve fish passage.  The tide gate would be fitted with a 
panel that has a rectangular opening of approximately 12 by 15 inches 
(fish slide).  The opening can be closed if needed for flood control. 

This action will enable salmonids to access spawning and rearing habitat 
upstream in Burris Creek. 

Frequently Flooded Areas 
The restoration feature site lies outside the 100-year floodplain (Exhibit K-
7, Figure 6).  Because the fish slides can be closed, their installation will 
not affect flood management capabilities within the Diking District. 

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Burris Creek site is not 
located in a Classification 1 regulated area. 

Wetlands 
The tidegate for Burris Creek would be located on the northern edge of the 
Woodland Bottoms Mitigation Site.  The tidegate retrofits are consistent 
with the goals of the Woodland Bottoms Mitigation Site.  Because the fish 
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slide can be closed if needed, they will not reduce WDFW’s ability to 
regulate flows to the wetlands at Woodland Bottoms. 

Fish and Wildlife Habitat Conservation Areas 
The adjacent area (Woodland Bottoms) is currently used by wintering 
waterfowl, principally wintering Canada geese and surface feeding ducks 
(Appendix A, Figure 8).  Installation of the tidegate retrofits will require 
minimal disturbance because it involves replacement of a portion of an 
existing structure rather than new construction and is limited in area to the 
flood control levee. Construction would occur in late summer when 
wildlife use of the area is minimal. The retrofit will enable salmonids to 
use spawning habitat upstream that is currently inaccessible. 

3.3.5 Martin Island Mitigation Site, RM W-80.0 
Martin Island contains a number of habitats, including agricultural 
pasturelands, riparian forest, and an embayment (Appendix A, Figure 12). 
Mitigation activities at the Martin Island site consist of two parts; partial 
filling (16 of 34 acres) of the embayment to create intertidal marsh habitat, 
and establishment of riparian forest and wetland habitat on a substantial 
portion of the rest of the island, primarily through conversion of 
agricultural pasturelands and blackberry thickets (Appendix A, Figure 
13).3 

Lagoon Intertidal Marsh Habitat:  The 34-acre lagoon was artificially 
developed in 1966 when sand was excavated for use in the construction of 
nearby Interstate Highway 5.  The Corps proposes to refill a 16-acre 
portion of the lagoon (W-80.0; Appendix A, Figure 8) to a level matching 
the elevation of adjacent, intertidal marsh, in order to create intertidal 
marsh habitat.  The lagoon will be filled during the two-year construction 
phase. Riparian Forest Establishment:  Parts of Martin Island have been 
used for cattle grazing and pastureland.  Approximately 159 acres of 
agricultural habitat (pasture) will be restored to natural riparian forest 
(riparian early successional; Appendix A, Figure 13).  The total may 
increase to 239 acres if 80 acres of pastureland, located at the south end of 
the site and no longer considered for an upland disposal site, are used for 
riparian forest restoration.  Establishment of good-quality riparian forest 
can be accomplished by removing cattle from the island, spot removal of 
blackberry thickets, and tillage of pasturelands to provide a proper soil 
condition for seed germination of riparian trees.  Riparian forest stands on 
Martin Island provide an excellent source of seeds for riparian forest 
development.  Tillage operations will be timed to take advantage of 
natural seed dispersal by riparian tree species. The elevated area where 
topsoil overburden was dumped during excavation of the embayment, 
currently overgrown by invasive blackberries, will be removed and a 

                                                           
3 The wetland mitigation plan for this site is described in more detail in Appendix B. 
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portion of the topsoil used to cover the sand fill in the embayment to 
provide a better substrate for emergent wetland plants to develop. 

Frequently Flooded Areas 
Martin Island is frequently flooded, consistent with its FEMA Floodplain 
Designation A – 100 year floodplain; no baseflood elevations determined 
(Exhibit K-7, Figure 6).  The 100-year base flood elevation at Martin 
Island is approximately 22 ft. (CRD). The goal of the mitigation activities 
on Martin Island is to return the island to a natural condition (e.g., 
principally riparian forest).  Flooding is a natural occurrence in riparian 
and intertidal marsh habitats and these features often improve flood 
control.  Flooding does not pose a risk to this land use; nor does 
construction of these habitats increase flood risk to any surrounding areas.   

Geologic Hazards 
Two small areas of severely erosive soils (old dredged material disposal 
locations composed of sand) are located on the western edge of the island.  
These are beaches that will not be disturbed by mitigation activities.  The 
native soil comprising the island proper is less prone to erosion than the 
sand placed along the shoreline in the past. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Martin Island Mitigation 
Site is not located in a Classification 1 regulated area. 

Wetlands 
The lagoon site is a fully submerged embayment and entrance channel that 
was initially excavated to provide fill material for Interstate Highway 5.  A 
portion of the embayment will be filled with sand and capped with two 
feet of topsoil to create 16 acres of intertidal marsh habitat (Appendix A, 
Figures 13 and 14).  As a wetland developed by a mitigation action, the 
site will be regulated as outlined and approved in the Wetland Mitigation 
Plan (Appendix B).   

The island itself is classified as wetland on the NWI wetland maps.  The 
majority of the land surface is in fact existing riparian forest, cattle pasture 
and blackberry thickets.  Wetland pockets exist on the island where 
depressions or frequent flooding by the river occur.  Establishment of 
riparian forest on the island, and wetland habitat where elevation is 
appropriate, is consistent with this NWI characterization. 

Alteration of all wetland types is permitted under the CAO as long as “the 
alteration would improve or maintain the existing wetland function and 
value, or the alteration would create a higher value or less common 
wetland type which would improve the function or value of the wetland as 
indicated within the wetland assessment and the mitigation plan.”  The 
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Wetland Mitigation Plan (Appendix B) clearly demonstrates that the 
proposed alteration is beneficial and consistent with the intent of the CAO. 

Appendix G of the project EIS states that these mitigation wetlands must 
be protected in perpetuity.  These lands would be obtained in fee title by 
the sponsoring Washington ports for the Corps.  Ownership of the 
mitigation sites will be turned over to the State of Washington upon their 
completion.  The Wetland Mitigation Plan (Appendix B) outlines how the 
mitigation wetlands will be maintained. 

Fish and Wildlife Habitat Conservation Areas 
Although the WDFW PHS maps does not show a bald eagle nest site, a 
bald eagle nest is located on the west edge of the lagoon (Manlow 2002) 
(Appendix A, Figure 8).  According to WDFW PHS mapping, dusky 
Canada geese and other waterfowl use the southern tip of the island, ½ mi 
south of the embayment and forage in the pasturelands present on the 
island (Appendix A, Figure 8). 

Although the WDFW PHS maps do not show great blue heron nesting, a 
great blue heron rookery occurs north of the lagoon (Manlow 2002). 

The Corps evaluated a number of potential measures to address potential 
impacts.  These are discussed below.  It is not possible to observe the 
timing restriction for protection of bald eagle nesting (January 1 to July 
15) and great blue herons (February 15 to July 31) at Martin Island.  
Wildlife mitigation efforts slated for Martin Island are directed toward 
development of riparian forest and wetland habitats.  For successful 
mitigation, establishment of riparian vegetation requires that work be done 
on the site in spring (e.g., April 15 – June 15).  Dredged material disposal 
actions in the Martin Island embayment may occur throughout the year.  
The Corps has undergone formal consultation with USFWS and the BO 
issued by USFWS on December 6, 1999 permits the incidental take 
(harassment due to project-related disturbance) of one pair of bald eagles 
at Martin Island.  Harassment of bald eagles, and great blue herons (if 
nesting birds are present) would be associated with mitigation operations 
(herbicide application, tillage, removal of invasive blackberry thickets, 
dredged material and soil placement in the embayment) to develop 
riparian and wetland habitat at Martin Island.  These mitigation operations 
represent repetitive actions to which bald eagles and great blue herons are 
anticipated to habituate quickly.  No incursions of equipment or personnel 
are anticipated into the established riparian forest that supports the bald 
eagle and great blue heron nest sites.   

The Pacific Bald Eagle Recovery Plan (1986) established Habitat 
Management Goals (HMG) and Recovery Population Goals (RPG) by 
recovery zone for bald eagles.  Martin Island lies in the Columbia 
Recovery Zone (RZ-10), which includes portions of both Oregon and 
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Washington.  Table 5 summarizes these bald eagle management goals for 
RZ-10 and observed results for 2001.   

Table 5. Habitat Management and Recovery Population Goals 

State 
Habitat 

Management Goala
Recovery 

Population Goalb 
2001 Breeding 

Territories Surveyed 

2001 Occupied 
Breeding 

Territoriesc,d 

Washington 18 12 39 38 

Oregon 29 19 50 48 

Total 47 31 89 86 
a This is the target number of breeding territories in order to ensure at least 12 occupied territories per year. 
b This is the minimum number of occupied breeding territories to indicate recovering eagle population. 
c Data compiled by Isaacs and Anthony (2001). 
d Not all existing breeding territories are occupied in any given year. 

 
Data compiled by Isaacs and Anthony (2001) demonstrates that the 
population of bald eagles in Oregon and Washington, including the RZ-10 
population, are exhibiting a continued population growth.  The RZ-10 
population, since 1990, has expanded from 25 to 89 breeding territories 
surveyed and 23 to 86 territories occupied and exceeds both the 
established HMG and RPG.  Thus, the incidental take due to harassment 
of the Martin Island pair does not significantly impact the RZ-10 
population. 

Mitigation actions may result in an expanded, more diversified wildlife 
use of the site.  Waterfowl, principally ducks, will benefit from the 
intertidal habitat developed at Martin Island.  Riparian forest restoration 
will benefit Neotropical and resident songbirds, and improve Critical 
Habitat for listed Columbia River salmonids through provision of insects, 
fauna, and detrital (leaves) debris, and eventually large woody debris 
export to the Columbia River. 

3.3.6 Northport, RM W-71.9 
The Northport site has been used for dredged sand disposal in the past.  
The Port of Kalama is currently removing sand for resale.  Sand placed by 
the Corps during the construction and maintenance phases of the Channel 
Improvement Project will also be resold.   

The Northport site covers 27 acres (Appendix A, Figure 13) and the 
average elevation is 15 ft CRD.  The existing berm will need to be raised 
over time in order to increase the site’s capacity to hold another 900,000 
cy of sand.  The Corps plans to place 1,900,000 cy of sand at the site.  The 
Port of Kalama will continue to mine sand from the site between disposal 
events, making room for additional sand.  When full, the site elevation 
will be 41 ft CRD.  A weir drainage system is already in place. 
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Frequently Flooded Areas 
The Northport site remains within the 100-yr floodplain, no baseflood 
elevation determined(Exhibit K-7, Figure 8).  The site will undergo FEMA 
review as required by Cowlitz County to ensure that flood hazards have 
been minimized. 

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas.  

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Northport site is not located 
in a Classification 1 regulated area. 

Wetlands 
The PHS map inaccurately identifies wetlands on the site (Appendix A, 
Figure 15).  There are no wetlands on the site.  Wetland habitat does 
immediately abut the site.  This is an existing sand disposal and resale site. 

Fish and Wildlife Habitat Conservation Areas 
An osprey nest was observed ¼ mi south of the site on a steel dock 
platform, August 14, 2001 and is shown on the PHS map (Appendix A, 
Figure 15).  The Northport site is in a heavily industrialized area and the 
PHS maps from WDFW show no wildlife use of the site. 

3.3.7 Cottonwood-Howard Island Deer Reintroduction, RM W-68-71.5 
Approximately 650 acres of Cottonwood and Howard Islands will be 
acquired for  the reintroduction of Columbian white-tailed deer (Appendix 
A, Figure 15).  Approximately 60 acres of tidelands will also be acquired.  
Columbian white-tailed deer will be translocated to the islands from 
populations located on the Julia Butler Hansen Columbian White-tailed 
Deer National Wildlife Refuge, Puget Island or another suitable 
population determined by the USFWS. The USFWS will be monitor 
Cottonwood-Howard Island to determine the success of establishing a 
secure, viable population of Columbian white-tailed deer. 

Frequently Flooded Areas 
The portions of Howard and Cottonwood islands designated for deer 
introduction lie within the FEMA 100-year floodplain (Exhibit K-7, 
Figure 8).   The reintroduction of the deer to the riparian forest habitat will 
not reduce flood storage capacity or increase the risk of erosion during 
high flows. 

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas.  Unstable slopes exist on the southwestern edge of Cottonwood 
Island, as shown on the Cowlitz County Critical Areas Maps.   
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Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Howard-Cottonwood Island 
Ecosystem Restoration Feature is not located in a Classification 1 
regulated area. 

Wetlands 
The reintroduction of Columbian white-tailed deer poses not threat to  
wetlands on the Howard-Cottonwood Island site. 

Fish and Wildlife Habitat Conservation Areas 
WDFW PHS maps show little wildlife use of the Howard and Cottonwood 
islands.  Concentrations of wintering waterfowl are shown to the east of 
Cottonwood Island.  Implementation of the proposed restoration action 
would result in use of the site by Columbian white-tailed deer.   

3.3.8 Cottonwood Island, RM 70.1 
Cottonwood Island was substantially altered in the 1980’s by placement of 
dredged material from the Mt. St. Helens emergency action.  Natural 
riparian forest abutting Carrolls Channel does remain.  The land surface is 
at about 30 ft CRD and steep banks drop off to the Columbia River and 
Carrolls Channel.  The island is undeveloped except for navigational 
beacons, shoreline protection structures, and a few primitive campsites. 

The 62-acre disposal site is located immediately south of the Howard 
Island disposal site (Appendix A, Figure 15) and can hold up to 
3,200,000 cy of sand.  The Corps plans to place 1,500,000 cy of sand over 
a 20-yr period including the construction and maintenance phases of the 
project.  The final site elevation will be 49 ft CRD.  A weir drainage 
system will be constructed to allow return water to clear before it outfalls 
back to the Columbia River. 

Frequently Flooded Areas 
The Cottonwood Island site’s average elevation is 30 ft CRD.  The base 
flood elevation at the site is 17.7 ft CRD.  The site has been raised out of 
the 100-yr floodplain by previous sand disposal activities, but this is not 
reflected on the FEMA map (Exhibit K-7, Figure 8).  A Letter of Map 
Revision due to Fill (LOMR-F) will be prepared by the Corps upon 
attainment of more detailed topographic information for the site.   

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas.  Severely erosive soils to the south of the disposal site, as shown on 
the Cowlitz County Critical Areas Maps, have been avoided. 
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Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Cottonwood Island site is 
not located in a Classification 1 regulated area. 

Wetlands 
No wetlands exist on the disposal site.  Disposal is limited to the 
previously designated and used disposal area, thus adjacent wetlands will 
not be impacted. 

Fish and Wildlife Habitat Conservation Areas 
There are an estimated 6.2 acres of riparian habitat on the site, consisting 
of clumps of cottonwoods that have grown since the last deposition of 
dredged sand (circa 1980s).  Impacts to these 6.2 acres have been 
addressed in the project mitigation plan under the project-wide mitigation 
approach (Appendix G to the EIS).  Riparian impacts for all Washington 
and Oregon disposal sites are estimated at 50 acres.  Approximately 159 
acres of riparian habitat will be developed at the Martin Island mitigation 
site and 43 acres at Woodland Bottoms, for a total of 202 acres (Appendix 
A, Figures 10 and 13).  This yields an average replacement ratio of 4:1.  
The riparian acreage proposed in the mitigation plan is more than 
sufficient to replace the anticipated loss of riparian habitat at all 
Washington and Oregon disposal sites.  WDFW’s PHS maps show 
waterfowl nesting adjacent to but not on the site (Appendix A, Figure 15).  
The site lies outside the PHS area of waterfowl concentration.  A great 
blue heron rookery is present approximately ½ mile north of the disposal 
site (Appendix A, Figure 13).  Waterfowl, primarily Canada geese and 
mallards, nest on and adjacent to the disposal site.  Osprey nest on pile 
dikes scattered along the shoreline (Appendix A, Figure 15).   

 

The Corps has evaluated a number of potential measures to address 
potential impacts.  These are discussed below.   

The disposal site covers only a portion of Cottonwood Island (Appendix 
A, Figure 15).  Corps disposal actions are limited to previously impacted 
areas and do not intrude into the wetland and riparian forest habitat 
abutting the disposal site.  On the current site map, the heronry is located 
970 feet from the nearest portion of the disposal site.  The site border will 
be adjusted to assure that the distance between the site and the rookery is 
at least 1,000 feet.  The rookery is visually screened by intervening 
riparian forest from the disposal site. 

Several osprey nests occur on platforms and structures adjacent to the site 
(Appendix A, Figure 15).  Since osprey nesting and disposal activities 
have coexisted for years, disposal activities from the Project are not 
expected to impact the ospreys. 
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The WDFW PHS maps do not show use of the island by Canada geese; 
however, a small number of Canada geese utilize Cottonwood Island for 
nesting activities (WDFW 1996).  Loss of a portion of their nesting habitat 
to disposal activities at Cottonwood Island poses no threat to this 
population.  Nesting activities for Canada geese are virtually fully 
completed by early May.  Some nesting by mallards may occur at this 
location.  However, once the initial construction volumes are placed on the 
site, no nesting habitat is expected to be available in subsequent years for 
waterfowl.  Thus, the timing restriction is a moot point after the first 
construction year.  Tall, dense vegetative cover suitable for waterfowl 
nesting would be difficult to establish between annual disposal actions.  
Planting of vegetation at this location could occur after disposal use of this 
site has been completed.  The 300-foot setback of the disposal site from 
the Columbia River does provide adequate nesting habitat for the small 
number of Canada geese and mallards that currently nest at Cottonwood 
Island.   

Columbian white-tailed deer have yet to be translocated to Cottonwood 
Island.  Translocation of deer to the island is proposed as an ecosystem 
restoration feature to be implemented concurrently with project 
construction.  Provisions for vegetative cover on the disposal site would be 
relatively futile until site use is discontinued.  A deer population 
translocated to this site would be expected to primarily use the riparian 
forest habitat that occurs on the undisturbed portions of the island rather 
than occupy the disposal location on Cottonwood Island. 

3.3.9 Howard Island, RM 68.7 
The Howard Island site is an existing disposal site used for maintenance of 
the 40-ft channel.  Nearly all of the Howard Island property has been 
covered with dredged sand over the last 40 years.  A 200-acre area is 
planned for use over the construction and 20-year maintenance phases of 
the project.  This area can hold up to 6,400,000 cy of additional sand, 
which would raise the average site elevation from 26 ft CRD to 51 ft 
CRD.  The Corps initially plans to utilize only a small amount of this 
capacity, placing 600,000 cy of sand.  A weir drainage system will be 
constructed to allow return water to clear before it outfalls to the Columbia 
River. 

Frequently Flooded Areas 
The Howard Island site’s average elevation is 26 ft CRD.  The base flood 
elevation at the site is 17.1 ft CRD.  The site has been raised out of the 
100-yr floodplain by previous sand disposal activities, but this is not 
reflected on the FEMA map (Exhibit K-7, Figure 9).  A Letter of Map 
Revision due to Fill (LOMR-F) will be prepared by the Corps upon 
attainment of more detailed topographic information for the site.   
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Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas.  

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Howard Island site is not 
located in a Classification 1 regulated area. 

Wetlands 
There are no wetlands within the 200-acre Howard Island disposal site. 

Fish and Wildlife Habitat Conservation Areas 
The Howard Island site is not designated as a Fish and Wildlife Habitat 
Conservation Area for any state-listed species.  The PHS designation, as 
shown on Appendix A, Figure 15, is for “Island” habitat.  No regulatory 
requirements are associated with this designation.  The proposed 200-acre 
disposal site will lie within the footprint of an existing disposal site, 
resulting primarily from disposal actions associated with Mt. St. Helens 
dredging activities in the 1980’s.  The disposal site selected for the 
Channel Improvement Project has been inactive since the 1980s and some 
riparian vegetation has established on the site.  Placement of dredged 
material from the Channel Improvement Project will impact an estimated 
20 acres of riparian habitat on the site.  The Cowlitz County CAO requires 
that a BA be conducted to determine appropriate mitigation.  This has 
been addressed in the Corps 1999 EIS and associated BA and Mitigation 
Plan, which will be provided to the County.   

Mitigation for riparian impacts is planned under the project-wide 
mitigation approach as described in the 1999 Final IFR/EIS, Appendix G.  
Riparian impacts for all Washington and Oregon disposal sites are 
estimated at 50 acres.  Approximately 159 acres of riparian habitat will be 
developed at the Martin Island mitigation site and 43 acres at Woodland 
Bottoms, for a total of 202 acres (Appendix A, Figures 10 and 13).  This 
yields an average replacement ratio of 4:1.  The riparian acreage proposed 
in the mitigation plan is more than sufficient to replace the anticipated loss 
of riparian habitat at all Washington disposal sites.   

A great blue heron rookery occurs more than 1,000 ft southeast of the 
disposal site (Appendix A, Figure 15).  Waterfowl nest on and adjacent to 
the site.  Wetlands and a large block of riparian forest are adjacent north 
and east of the site. 

Corps disposal actions are limited to previously impacted areas and do not 
intrude into the wetland and riparian forest habitat abutting the disposal 
site.  WDFW typically recommends timing restrictions for activities 
within 1,000 feet of a great blue heron rookery.  Disposal will occur 
beyond 1,000 feet to avoid impacts to the rookery.  In addition, the 
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disposal site is screened by intervening riparian forest from the heron 
rookery. 

Several osprey nests occur on platforms and structures adjacent to the site 
(Appendix A, Figure 15).  Since osprey nesting and disposal activities 
have coexisted for years, disposal activities from the Project are not 
expected to impact the ospreys. 

The WDFW PHS maps do not show use of the island by Canada geese and 
the area is not a Fish and Wildlife Conservation area for geese; however, a 
small number of Canada geese utilize Howard Island for nesting activities 
(WDFW 1996).  Loss of a portion of their nesting habitat to disposal 
activities at Howard Island poses no threat to this population.  Nesting 
activities for Canada geese are almost completed by early May.  Some 
nesting by mallards may occur at this location.  However, once the initial 
construction volumes are placed on the site, no nesting habitat is expected 
to be available in subsequent years for waterfowl.  Tall, dense vegetative 
cover suitable for waterfowl nesting would be difficult to establish 
between annual disposal actions.  Planting of vegetation at this location 
could occur after disposal use of this site is completed.  The 300-foot 
setback of the disposal site from the Columbia River provides adequate 
nesting habitat for the small number of Canada geese and mallards that 
currently nest at Howard Island.   

Columbian white-tailed deer have yet to be translocated to Howard Island.  
Translocation of deer to the island is proposed as an ecosystem restoration 
feature to be implemented concurrently with project construction.  
Provisions for vegetative cover on the disposal site would be relatively 
futile until site use is discontinued.  A deer population translocated to this 
site would be expected to primarily use the riparian forest habitat that 
occurs on the undisturbed portions of the island rather than occupy the 
disposal location on Howard Island.  Forage on the undisturbed portions of 
the island is denser and more palatable because of favorable soil 
conditions. 

3.3.10 Port of Longview, International Paper, RM W-67.5 
This site is zoned for heavy manufacturing.  It is used as a receiving site 
for dredged material from maintenance of the 40-ft channel.  Sand is 
currently being sold from the site, and sand placed by the Corps will also 
be resold.  Containment dikes presently surround the 29-acre site 
(Appendix A, Figure 16).  The current average site elevation is 20 ft CRD.  
When full, the elevation at the top of the sand pile will be 47 ft CRD.  The 
site can accept up to 1,000,000 cy of sand.  The Corps plans to place up to 
2,900,000 cy of sand over the entire life of the project at this location, 
using storage capacity created when sand is sold from the site.  Because 
the site has already been used for sand disposal, a weir drainage system is 
already in place. 
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Frequently Flooded Areas 
The entire International Paper site lies outside the FEMA 100-year 
floodplain (Exhibit K-7, Figure 14).  Flood control levees protect the site. 

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  This site is not located in a 
Classification 1 regulated area. 

Wetlands 
There are no wetlands on the site.  This is an existing, active sand disposal 
site. 

Fish and Wildlife Habitat Conservation Areas 
The site is in a heavily industrialized area and the PHS maps from WDFW 
show no wildlife use of the site (Appendix A, Figure 16).  Several osprey 
nests occur on platforms and other structures in the vicinity of the site.  
The closest osprey nest is approximately 650 ft from the southern edge of 
the site.  Since osprey nesting and industrial activities have coexisted for 
years, disposal activities from the Project are not expected to impact the 
ospreys.  A great blue heron rookery occurs approximately 2½ miles from 
the site, on land across Carrolls Channel, and disposal activities are not 
expected to adversely affect the heron rookery. 

3.3.11 Reynolds Aluminum, RM W-63.5 
Reynolds Aluminum has used this 13-acre site in the past for sand disposal 
from maintenance dredging of the access channel from the river to their 
aluminum plant, which is now closed (Appendix A, Figure 17).  Sand is 
currently being sold from the site, and sand placed there by the Corps will 
also be resold.  The site lies behind a dike and a weir drainage system for 
water from pipeline placement of dredged sand is already in place. 

The site elevation is currently 20 ft CRD.  At full capacity, the top of the 
sand pile will reach 50 ft CRD.  The site can hold up to 500,000 cy of 
sand.  The Corps plans to place 200,000 cy during the first year of the 
construction phase that would result in a disposal site crest elevation of 32 
ft CRD.  This sand will probably be resold from the site.  The landowner 
may request additional material to be placed at this location in subsequent 
years should they sell the sand placed there.   

Frequently Flooded Areas 
The entire Reynolds Aluminum site lies outside the 100-year floodplain 
(Exhibit K-7, Figure 10).  
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Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Wetlands 
There are no wetlands on the site. This is an existing, bermed, active sand 
disposal site. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities within the scope of this project.  The Reynolds Aluminum site is 
not located in a Classification 1 regulated area. 

Fish and Wildlife Habitat Conservation Areas 
The site is in a heavily industrialized area and the PHS maps from WDFW 
show no wildlife use of the site (Appendix A, Figure 17). 

3.3.12 Improved Embayment Circulation, RM W-60 
The strip of land connecting Hump and Fisher Islands impedes the flow of 
water through the embayment.  This Ecosystem Restoration Feature 
proposes to construct a channel between the islands (Appendix A, Figure 
17) to allow water to flow through the embayment, reducing water 
temperature and increasing water quality.  Improvements to water quality 
are expected to benefit juvenile salmonids that use the embayment.   

Frequently Flooded Areas 
The area designated for channel construction is outside the FEMA 100-
year floodplain (Exhibit K-7, Figure 10).  The material to be excavated, 
sand from a historic disposal action, would be placed atop like material 
immediately adjacent to the channel location that is also outside the 
FEMA 100-year floodplain. 

Geologic Hazards 

The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Wetlands 
The channel will cut through fringing wetlands on both the river and 
embayment sides of the feature.  The impacted area is minor in nature and 
fringing wetland habitat is expected to develop along the channel margins 
post-construction. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities at this site.  The Hump-Fisher Island site is not located in a 
Classification 1 regulated area. 
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Fish and Wildlife Habitat Conservation Areas 
Habitat changes as a result of opening the channel between Hump and 
Fisher Islands are not expected to be detrimental to the heron rookery on 
Fisher Island.  The site is over 2,000 ft from the construction activity and 
if the forage base is changed at all, the changes are likely to be beneficial. 

3.3.13 Hump Island, RM W-59.7 
The Hump Island site is an active, existing Corps sand disposal site for 
maintenance dredging of the 40-ft channel (Appendix A, Figure 17).  The 
site can hold up to 1,500,000 cy of additional sand.  The Corps plans to fill 
the site to capacity during the first six years of the maintenance phase of 
the Improvement project.  The site’s current elevation averages 25 ft CRD, 
with the highest areas adjacent to the navigation channel.  When the site is 
full, the final elevation at the top of the sand pile will be 42 ft CRD.  A 
weir drainage system with outfall to the Columbia River is already in 
place. 

Frequently Flooded Areas 
The Hump Island site’s average elevation is 25 ft CRD.  The base flood 
elevation at the site is 13.4 ft CRD.  The site has been raised out of the 
100-yr floodplain by previous sand disposal activities, which is reflected 
on the FEMA map (Exhibit K-7, Figure 10).   

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas. 

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements do not apply to 
activities at this site.  The Hump Island site is not located in a 
Classification 1 regulated area. 

Wetlands 
There are no wetlands on the site.  This is an active sand disposal site. 

Fish and Wildlife Habitat Conservation Areas 
The Hump Island site is in a Waterfowl Concentration Area.  The PHS 
maps do not identify eagle, heron, or osprey nests or rookery on the site. 

A bald eagle nest is located on Fisher Island, adjacent to the site, and 
about 1,700 ft north of the northern edge of the site (Appendix A, Figure 
17).  A great blue heron rookery is present 2,600 ft north of the northern 
edge of the site on Fisher Island (Appendix A, Figure 17).  Three osprey 
nests occur immediately off the site—one site occurs on a dolphin and the 
other two are navigation markers (Appendix A, Figure 17).  Waterfowl 
(Canada goose, cavity-nesting ducks) nest on and adjacent to the site.  
Concentrations of wintering waterfowl feed in the lagoon.  Regular small 
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concentrations of cavity nesting ducks utilize the embayment and nest 
primarily on Fisher Island (Appendix A, Figure 17). 

The Corps has evaluated a number of potential measures to address 
potential impacts.  These are discussed below.   

A review of WDFW’s PHS map of the area shows that the bald eagle nest 
is more than 1,700 ft from planned disposal and ecosystem restoration 
activities; therefore, a Bald Eagle Management Plan (BEMP) is not 
required.  The bald eagle nest location is approximately 1,700 feet distant 
from the nearest portion of the disposal site with riparian forest along both 
the Hump Island and Fisher Island shoreline providing a visual barrier.  
Thus, disposal activities are not considered to pose a concern for this 
nesting pair and timing restrictions are unnecessary.  

Sand disposal will take place at least 3,000 ft away from the great blue 
heron rookery.  Riparian forest along both the Hump Island and Fisher 
Island shoreline will provide a visual barrier between the heronry and the 
disposal site.  Thus, disposal activities are not expected to impact this 
heronry.   

The osprey nests exist on structures adjacent to the site.  Past sand disposal 
has not adversely affected osprey nesting, and disposal activities from the 
Project are not expected to impact these sites. 

An introduced population of Canada geese has nested throughout western 
Oregon and western Washington since at least the 1970s.  This population 
and the area it uses have increased dramatically since its introduction.  A 
small number of these geese utilize Hump Island for nesting and would be 
expected to rear their broods in the embayment between Hump and Fisher 
islands.  Loss of a portion of their nesting habitat to disposal activities at 
Hump Island poses no threat to this population.  Nesting activities for 
Canada geese are almost completed by early May.  Some nesting by 
mallards may occur at this location.  However, once the initial 
construction volumes are placed on the site, no nesting habitat is expected 
to be available in subsequent years for waterfowl.  Thus, the timing 
restriction would not provide any benefit after the first construction year.  
Tall, dense vegetative cover suitable for waterfowl nesting would be 
difficult to establish between annual disposal actions.  Planting of 
vegetation at this location could occur once disposal use of this site has 
been completed.  Mitigation for Canada goose forage habitat is planned in 
the Wildlife Mitigation Plan (1999 Final IFR/EIS, Appendix G).  The 132 
acres of permanent pastureland habitat planned for Woodland Bottoms 
will be of higher quality and more stable than any vegetation that could be 
established on Hump Island.  This pastureland habitat will benefit Canada 
geese, ground-dwelling songbirds, sandhill cranes, reptiles, amphibians 
and other species. 
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Columbian white-tailed deer have yet to be translocated to the Fisher-
Hump Island complex by USFWS (David 2002).  Translocation of deer to 
the island complex may occur in approximately February 2003.  
Provisions for vegetative cover on the disposal site would be relatively 
futile until site use is discontinued.  A deer population translocated to this 
site would be expected to use the riparian forest habitat that occurs on 
Fisher Island rather than occupy the disposal location on Hump Island.   

Populations of Columbian white-tailed deer naturally occupy Karlson, 
Price, Hunting, Jackson, Tenasillahe, Wallace, Little Wallace, Puget, 
Little, Ryan, Jackson, Brown, Whites, Anundes, Kinnunen Cut, and Skull 
islands in the lower Columbia River (USFWS 1983).  Alan Clark, USFWS 
(Clark 2002) stated that USFWS does not provide crossings for deer to 
access or egress these islands and that Columbian white-tailed deer are 
quite capable of swimming between islands and crossing the entire 
Columbia River.  Thus, provision of a crossing at Fisher-Hump Island is 
unnecessary from a biological standpoint. 

The County may require a Habitat Management Plan pursuant to Section 
13D of the CAO.  The Biological Assessments and Biological Opinions 
prepared to date along with the conceptual mitigation plan in Appendix B 
are intended to satisfy 13D of the CAO. 

3.4 City of Longview 

One disposal site (Mt. Solo) is located within the City of Longview’s 
jurisdiction.   

The City of Longview’s CAO requirements are the same as Cowlitz 
County’s, except where noted below. 

Request for Determination of Critical Areas:  The Director will conduct a 
preliminary environmental review, based on existing in-house resources 
and data, to determine if critical areas are known to exist on the 
applicant’s parcel; however, the ultimate burden of proof is on the 
applicant to provide sufficient data to the Director should the Director 
suspect critical areas are present.  Longview Municipal Code (“LMC”) 
§17.10.080(4).   

A Critical Area permit is required if it is determined that the proposed 
alteration or development is located within 100 feet of a critical area or 
associated buffer.  LMC §17.10.060.   

Wetlands 
Wetland categories I through III are nearly identical to Classifications 1 
through 3 in the Cowlitz County CAO.  Cowlitz County Critical Areas 
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Ordinance, Section 12(A).  Category IV is defined differently from 
Classification 4.  Id.; LMC § 17.10.110(A).   

Category IV: 

a. Those wetlands which are not category I, II, or III. 

b. Wetlands 2 acres or larger and hydrologically isolated with one 
vegetation class, and more than 90% ground cover (as assessed by 
aerial photo) being any combination of non-native, invasive species, 
are rated Category IV or higher.  LMC § 17.10.110(A).   

Minimum size for Category IVa and IVb is 2 acres.  Id. at (B).   

Wetland replacement and buffer requirements are shown in Table 4. 

Geologic Hazards 
The definition for a Landslide Hazard Area is the same as that for Cowlitz 
County, except that the City of Longview’s Engineer has the discretion to 
include “other areas as the City Engineer may conclude present potential 
slide hazards.”  LMC § 17.10.140(B).   

Critical Aquifer Recharge Areas 
Regulated Aquifer Recharge Areas.  All areas with a critical recharging 
effect on aquifers used for potable water are areas where an aquifer that 
is a source of drinking water is vulnerable to contamination that would 
affect the potability of the water supply.  LMC § 17.10.150(A).   

Fish and Wildlife Habitat Conservation Areas 
The City of Longview imposes Development Performance Standards, 
Habitat Protection requirements, and in some cases, Habitat Management 
Plan requirements for activities within areas identified by WDFW to 
support state listed species or designated PHS.  LMC § 17.10.120(B, D-I).  
There are eight different classifications of Fish and Wildlife Habitat 
Conservation Areas as defined by WAC 365-190-080 (5), plus the City of 
Longview’s addition of unintentionally created ponds between 1 and 20 
acres in size (the same as the ninth category adopted by Cowlitz County).  
LMC § 17.10.120(B).  This addition at the City’s discretion is authorized 
under WAC 365-190-080(5)(b).  Id.  

Frequently Flooded Areas 
A. Classification.  All flood hazard areas shall be as identified on the 

Flood Insurance Rate Maps prepared by FEMA, dated December 20, 
2001.  These maps are hereby adopted by reference and declared to be 
part of this ordinance.  LMC § 17.10.130(A).   

B. Designation.  Areas of the City of Longview meeting the classification 
criteria for frequently flooded areas are hereby designated as such 
under RCW 36.70A.170  Id. at (B). 
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C. Development Limitations.  All development shall comply with the 
Longview Municipal Code 17.24, Flood Damage Prevention 
Ordinance, as now or hereafter amended.  Id. at C. 

3.4.1 Mt. Solo, RM W-62.0 
The 46.6-acre Mt. Solo site (Appendix A, Figure 17) is nearly level at 8 ft 
CRD.  The site can hold up to 2,500,000 cy of dredged sand.  The Corps 
plans to place 2,400,000 cy of sand over a 20-yr period including the 
construction and maintenance dredging phases of the project, raising the 
site’s elevation to 49 ft CRD.  This is a new disposal site with a 2-acre 
settling/discharge cell.  from which a pump station will pump discharge 
waters over the flood control dike and into the Columbia River (Appendix 
A, Figure 18).  An outfall structure (generally a weir with a pipe riser set 
at appropriate elevations) will be installed between cells to allow water to 
flow to the settling/discharge cell adjacent to the flood control dike 
(Appendix A, Figure 18). 

Request for Determination of Critical Areas 
The formal Request for Determination, required by the City of Longview, 
will accompany the Joint Aquatic Resources Permitting Application 
(JARPA), submitted for Shoreline, Conditional Use, and CAO permits.  A 
preliminary meeting was held with Cowlitz County and City of Longview 
staff on November 20, 2001.  At that time it was determined that the only 
likely critical area was an approximately 10.8-acre wetland located on the 
site. 

Frequently Flooded Areas 
The Mt. Solo site lies outside the FEMA 100-year floodplain, behind a 
flood control dike maintained by the Cowlitz County Consolidated Diking 
District (Exhibit K-7, Figure 10).  Permission will be secured from the 
Diking District to lay the temporary pipeline over the dike during sand 
disposal activities. 

Geologic Hazards 
The site is not within any designated landslide, erosion, or mine hazard 
areas.  

Aquifer Recharge Areas 
The Critical Aquifer Recharge Areas requirements for Cowlitz County do 
not apply to activities within the scope of this project.  The Mt. Solo site is 
not located in a Classification 1 regulated area. 

The Mt. Solo site does not meet the City of Longview’s definition of a 
Regulated Aquifer Recharge Area, as it is hydrologically connected to the 
Columbia River rather than the Cowlitz River, which is the source of the 
majority of Longview’s potable water resources (LMC Section 
17.10.150). 
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Fish and Wildlife Habitat Conservation Areas 
None of the Mt. Solo site matches the descriptions in the City of 
Longview CAO of Fish and Wildlife Habitat Conservation Areas.  The 
WDFW PHS map does not show any PHS or state-listed species using the 
site (Appendix A, Figure 17). 

Riparian Zones:  Development setbacks are required by the City of 
Longview in areas adjacent to streams.  The Columbia River is a Type 1 
stream (WAC 222-16-030) and a setback of 250 ft from Ordinary High 
Water (OHW) is required.  The Mt. Solo site lies behind a flood-control 
dike that effectively limits the boundary of the riparian zone.  Distance 
from OHW to the inland toe of the dike is 191 ft.  The riparian zone at the 
Mt. Solo location consists of the flood control dike, which is annually 
mowed and maintained as grassland to facilitate dike inspection for 
damage or leaks.  Consequently, no riparian vegetation (trees or shrubs) is 
allowed to grow on the dike.  Nonetheless, the waterward boundary of the 
disposal site will be set back 300 ft, as agreed to in the 2002 NMFS BO.  
This setback exceeds that required by the CAO. 

Wetlands 
The Mt. Solo disposal site is located behind a flood control dike 
maintained by the Cowlitz County Consolidated Diking District (Corps 
2001).  Wetland habitat present in the disposal site is detailed in Appendix 
A, Figure 19. 

Using Ecology’s information, the wetland on the Mt. Solo site will be 
classified by the City of Longview personnel according to their 
classification scheme.  It is expected that the wetland will meet the criteria 
for the fourth level classification under the City CAO, or at best, the third 
level, and because of its size, it will be considered a Class Three wetland 
(Ecology 1993).  The City of Longview requires mitigation at a 2:1 
replacement level.  The project-wide mitigation at Martin Island and 
Woodland Bottoms (Appendix A, Figures 10 and 13) was predicated upon 
replacement of 20.4 acres of impacted wetlands (revised in 2002 to 16 
acres of wetland impacts) with 120 acres, yielding an approximately 8:1 
replacement ratio, well above what is required.  Further, the wetlands 
developed by mitigation activities will be of higher quality and greater 
ecological value than those at the Mt. Solo site due to their larger size, 
protection, and juxtaposition to riparian forest habitat.  Wetlands at Mt. 
Solo are subject to drainage associated with operation of the diking district 
and are grazed by cattle.  Waste rock was graded over a substantial portion 
of the site sometime in the past.  

Conceptual Mitigation Plan:  The Wetland Mitigation Plan (Appendix B) 
describes the mitigation action using Ecology’s Guidelines for Preparing 
Freshwater Mitigation Plans and Proposals (Ecology 1994). 
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3.5 Wahkiakum County 

Wahkiakum County is preparing Critical Areas Maps for adoption.  Until 
the maps are complete, applicants and County staff rely on National 
Wetlands Inventory (NWI) maps and WDFW PHS maps for use in their 
environmental review (Beyer 2002). 

Critical areas regulated under the Wahkiakum County CAO include: 

Frequently Flooded Areas 
Flood hazard areas shall be as identified in the scientific and engineering 
report entitled “the Flood Insurance Study for Wahkiakum County,” dated 
September 28, 1990, with accompanying Flood Insurance Rate Maps 
prepared by FEMA, and all areas identified within Wahkiakum County’s 
Flood Control Ordinance, Title 86 RCWC, as areas of special flood 
hazard.  Wahkiakum County Ordinance 131-00, Section 17(A), (2000).   

Geologically Hazardous Areas 
Geologically hazardous areas are defined as designated erosion, seismic, 
volcanic, and landslide hazard areas. Id. at Section 18(A)(1-4).   

Aquifer Recharge Areas 
Municipal water for Wahkiakum County is pumped directly from the 
Elochoman River and from ground water adjacent to the Grays River.  
There are no known critical aquifer recharge areas within the County.  Id. 
at Section 19.  

Wetlands 
Wetland classifications and mitigation and buffer requirements are shown 
in Table 4.  See Id. at Sections 20(B, F and G).   

Fish and Wildlife Habitat Conservation Areas 
Wahkiakum County imposes Development Standards, Habitat Protection 
requirements, and in some cases, Habitat Management Plan requirements 
for activities within areas identified by WDFW to support state listed 
species or designated PHS.  See Id. at Section (D).  There are eight 
different classifications of Fish and Wildlife Habitat Conservation Areas 
(as defined by WAC 365-190-080[5], and standard requirements apply to 
these areas, as listed in the section following Table 4.  Id. at Section 21(B).   

D. Standards. 

1. The Administrator shall ensure that any development within fish 
and wildlife habitat conservation areas, as classified in subsection 
B of this Section, shall be reviewed according to the following 
performance standards: 

a. When impacts to fish and wildlife habitat cannot be avoided, 
the performance standards contained in this subsection shall 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8, Consistency with Critical Areas Ordinances Including Wetland Mitigation Plan Page 45 

be used to develop plans for regulated activities.  Critical area 
permits may be conditioned to reflect the following 
performance standards contained in this Subsection D. 

b. Consider habitat in site planning and design. 

c. Locate buildings and structures in a manner that preserves the 
habitat or minimizes adverse impacts. 

d. Consolidate habitat and vegetated open space in contiguous 
blocks, and where possible, locate habitat contiguous to other 
habitat, open space or landscaped areas to contribute to a 
continuous system or corridor that provides connections to 
adjacent habitat areas. 

e. Use native species in any landscaping of disturbed or 
undeveloped areas and in any enhancement of habitat or 
buffers. 

f. Emphasize heterogeneity and structural diversity of vegetation 
in landscaping. 

g. Remove and/or control any noxious or undesirable species of 
plants as identified by the Wahkiakum County Noxious Weed 
Control Board, but with due attention to possible negative 
impacts of herbicide sprays to wetlands. 

h. Preserve trees to the extent possible, preferably in consolidated 
areas.  

i. Preserve and introduce native plant species which serve as 
food, shelter from climatic extremes and predators, and 
structure and cover for reproduction and rearing of young for 
critical wildlife. 

j. Preserve the natural hydraulic and ecological functions of 
drainage systems. 

k. Preserve fish and wildlife habitat conservation areas through 
maintenance of stable channels, adequate low flows, 
management of stormwater runoff, erosion and sedimentation. 

l. Manage access to fish and wildlife habitat conservation areas 
to protect species which are sensitive to human disturbance. 

m. Maintain or enhance water quality through control of runoff 
and use of best management practices. 

Wahkiakum Ordinance 131-00, Section 21(D)(1), (2000).   

Riparian zones are regulated under Section 21, Fish and Wildlife Habitat 
Conservation Areas.  Id. at Section 21(E).  Designated riparian zones and 
mitigation requirements are shown in Table 4. 
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3.5.1 Purple Loosestrife Control Program, RM W-52-18 
Approximately 10,000 acres of tidal marsh in the Columbia River estuary 
are infested with purple loosestrife, an invasive, non-native plant that 
displaces native vegetation.  If left unchecked, purple loosestrife (sp.) 
dominates the tidal marsh habitat, resulting in reduced biological diversity 
and negative impacts to estuarine wildlife. 

The Purple Loosestrife Control Program will use an integrated pest 
management approach to include biological agents (insects), herbicides 
and mechanical (hand pulling) treatments.  The USEPA-approved 
herbicide Rodeo will be applied from June to October during low tides 
when the plants are exposed.  Fabric treated with the herbicide will be 
used to wipe herbicide onto purple loosestrife and spot spraying and hand-
pulling will be used where appropriate.  Release of biological agents 
would be based upon results from an ongoing action in the estuary 
(USFWS, Clatsop County and others). These approaches are intended to 
minimize exposure of non-target plant species. 

The success of the program will be monitored and documented over a 
five-year period, and the results will assist the U.S. Fish and Wildlife 
Service, the States of Oregon and Washington, and local governments 
with planning regional control efforts. 

Frequently Flooded Areas 
The intertidal areas in the estuary targeted for purple loosestrife control all 
lie within the FEMA 100-year floodplain.  No dredging, fill, or 
construction actions are associated with this restoration activity.  Purple 
loosestrife will only be treated with herbicide at low tides during the 
summer season (June-October), when the plants are actively growing and 
leaves, stems and/or flowers are exposed.   

Geologically Hazardous Areas 
There are no geologically hazardous areas as defined in the CAO on this 
site. 

Wetlands 
Activities associated with this restoration action will take place within 
wetlands.  The restoration action is expected to enhance the function of 
existing wetlands. 

Fish and Wildlife Habitat Conservation Areas 
The most likely areas for purple loosestrife to occur in Washington 
include intertidal marsh habitat at  Whites, Jackson and Ryan Islands 
adjacent to Puget Island, the mouth of the Elochoman River, the 
embayment near Three Tree Point and Grays Bay.  These areas all support 
waterfowl, wading birds such as great blue herons, bald eagles, including 
nesting pairs at some locations, and shorebirds. Columbian white-tailed 
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deer occur at Whites, Jackson and Ryan Islands and the mouth of the 
Elochoman River.  Figures 20, 23, 24, and 25 provide PHS information for 
these locations. 

3.5.2 Brown Island, RM W-46.3/46.0 
Brown Island (Appendix A, Figure 20 is an existing, active sand disposal 
site, used routinely by the Corps for maintenance dredging of the 40-ft 
channel.  The site is listed in the Wahkiakum County Dredged Material 
Management Plan (DMMP).  The 72-acre site will be used as needed over 
a 20-yr period including the construction and maintenance phases of the 
project.  Up to 4,700,000 cy of sand will be placed on Brown Island, 
raising the elevation from an estimated elevation of 15 ft CRD to 66 ft 
CRD.  A weir drainage system with outfall to the Columbia River is 
already in place. 

Frequently Flooded Areas 
The entire Brown Island site lies within the FEMA 100-year floodplain 
(Exhibit K-7, Figure 12).  Brown Island is an established sand disposal site 
for the 40-foot channel O&M material and a containment berm surrounds 
the site.   

The base flood elevation at the site is 10.3 ft CRD.  Portions of the site 
have been raised out of the 100-yr floodplain by previous sand disposal 
activities, but this is not reflected on the FEMA map (Exhibit K-7, Figure 
12).  The containment berm that is in place blocks river flows from 
entering the remaining area within the disposal area that is lower than the 
base flood elevation. A Letter of Map Revision due to Fill (LOMR-F) will 
be prepared by the Corps upon attainment of additional topographic 
information.   

Geologically Hazardous Areas 
There are no geologically hazardous areas as defined in the CAO on this 
site. 

Wetlands 
There are no wetlands on this site.  The site has been routinely used for 
sand disposal and is raised approximately 10 ft above the natural ground 
surface level. 

Fish and Wildlife Habitat Conservation Areas 
Brown Island is almost completely covered by sand.  Vegetative cover is 
sparse due to the virtually sterile, xeric nature of the sand substrate derived 
from dredged material placement.  Wildlife use of the site is limited due to 
lack of available vegetative forage and cover.   

WDFW has expressed concern for waterfowl concentrations, harbor seal 
haulout areas, and Columbian white-tailed deer at or near the site 
(Appendix A, Figure 20).  Waterfowl concentrations have been observed 
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in the intertidal zone on the north side of the island facing the Cathlamet 
Channel, north and outside of the sand disposal area.  Harbor seals have 
been observed by WDFW personnel to haulout on sandbars in the 
intertidal zone north of the island, but are not expected to occur on the 
disposal site.  The disposal activities on Brown Island will not impact the 
intertidal area frequented by waterfowl or harbor seals.  The proposed 
disposal activity is relatively low intensity, distant from the intertidal area 
and visually buffered by the containment dike.  Some nesting by Canada 
geese does occur at the location, but disposal operations associated with 
40-ft channel O&M have restricted their nesting to the outer toe of the 
containment dike where debris and/or dense vegetation above the high tide 
line occurs. 

In April 2002, to comply with USFWS requirements in their BO for the 
Corps’ DMMP (O&M dredging of the 40-foot navigation channel), the 
Corps seeded 57.1 acres of the site with a spring oats/pasture mix and 
applied approximately 300 lbs of fertilizer/acre (50 percent slow-release 
formulation) to provide higher-quality forage for Columbian white-tailed 
deer and to stabilize soil (Dorsey 2002b).  The BO requires that the site 
must be reseeded after each sand disposal event.  Once established, the 
improved vegetation would also provide forage and cover for waterfowl 
on the disposal site area.  The ESA terms and conditions established 
through the BO for the DMMP will also be implemented during the 
Channel Improvement Project.  The actions the Corps is presently taking, 
and will continue to implement, as required by USFWS ESA terms and 
conditions, are sufficient to address Columbian white-tailed deer at Brown 
Island.   

The nearest eagle nest to the site is 1 mile northwest of the western edge, 
and the nearest great blue heron rookery is ¾ mile northwest of the 
western edge of the site.  Both the nest and the rookery are in the Cut-Off 
Slough, just off the shore of Whites Island.  These nest locations are 
sufficiently distant from the disposal site that neither will be affected by 
Project activities. 

3.5.3 Puget Island, RM W-44.0 
The Puget Island site (Appendix A, Figure 20) is privately owned and 
currently used as agricultural land.  The property is divided into three 
parcels totaling 100 acres.  The landowners have requested that topsoil 
stripped during the grading process be replaced after sand disposal so they 
can resume using the land for agricultural purposes.  The Corps, in their 
Biological Assessment (BA) for the USFWS, stated that the site was to be 
used in three increments, with topsoil to be removed and saved and placed 
atop the dredged material as each cell was filled.  USFWS, in their BO 
(December 6, 1999) included the Corps incremental disposal plan with 
topsoil replacement as a non-discretionary reasonable and prudent 
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measure for implementation in order to minimize take of Columbian 
white-tailed deer.   

The current average elevation of the Puget Island site is 15 ft CRD.  The 
Corps disposal plan will raise the elevation to 41 ft CRD by placing 
3,300,000 cy of sand.  This is a new disposal site and while use of the site 
is scheduled throughout the construction and 20-yr maintenance phases of 
the Project, the three parcels will be filled at three different times 
(Appendix A, Figure 21).  Each cell may require multiple years to fill to 
design height, with the time period dependent upon construction and the 
O&M volumes available in the nearby navigation channel.  A weir, pump 
station and outfall system for return water will be constructed, to remain in 
place until all three cells are filled (Appendix A, Figure 20). 

The upstream cell would be filled first and the downstream last.  The 
downstream cell contains the 5.4-acre wetland that will ultimately be 
filled.  The Corps estimates that Cell 1 would be filled upon receipt of two 
years of construction and two years of O&M material.  Cells 2 and 3 
would each receive approximately 8-10 years of O&M material apiece 
before they reach design height. 

For the purposes of this Critical Areas Ordinance analysis, it is noted that 
the wetlands at the Puget Island site that are subject to critical areas 
ordinance are in the part of the site that is scheduled to be used last.  Given 
the projected volumes of sand, the Corps estimates that this would occur 
more than 12 years after construction.  For purposes of mitigation, the 
Corps assumes that the impact will occur in the first year of the Project.  
This assumption results in greater mitigation being provided for the 
project and greater certainty that the mitigation is performing as planned 
before any fill would occur. 

Frequently Flooded Areas 
The Puget Island site lies behind flood control dikes, outside the FEMA 
100-year floodplain (Exhibit K-7, Figure 12). 

Geologically Hazardous Areas 
There are no geologically hazardous areas as defined in the CAO on this 
site. 

Wetlands 
Wahkiakum County classifies wetlands according to the Washington State 
Wetland Rating System for Western Washington (2nd Edition) Wahkiakum 
County Ordinance 131-00, Section 20(B)(2000).  The property contains a 
5.4-acre wetland (Appendix A, Figures 21 and 22) that meets the 
functional standards for a Class IV wetland.  Under the State Rating 
System, Class IV wetlands over two acres in size are considered at least a 
Class III (Ecology 1993).  Based on preliminary discussions with Ecology, 
the wetland will be treated as a Category III shrub wetland. 
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Section 20(G) requires creation, restoration, or enhancement of wetlands if 
wetlands are altered.  The wetland on the Puget Island site will be filled.  
Under Section 20(G)3, the County may increase replacement ratios for 
off-site compensation.  Under the project’s mitigation approach, 120 acres 
of wetland habitat, including 16 acres of intertidal marsh, will be restored 
or enhanced at the Woodland Bottoms and Martin Island mitigation sites 
(Appendix A, Figures 10 and 13), for an average replacement ratio of 8:1 
for the 16.2-acre total impact.  This replacement ratio is well beyond what 
is required, even if the County were to increase the replacement ratio (see 
Section 9).   

Fish and Wildlife Habitat Conservation Areas 
A 5.4-acre wetland exists on the site as described above.  The site is part 
of a large agricultural cropland (primarily pasture) area used by 
Columbian white-tailed deer (Appendix A, Figure 20).  The closest bald 
eagle nest is over a mile east of the site and a great blue heron rookery 
occurs 1 mile east of the site (Appendix A, Figure 20). 

The WDFW PHS map does not show waterfowl use of the Puget Island 
disposal site properties, though waterfowl do concentrate in the slough 
areas east of the island.  Wintering Canada geese would be expected to 
forage in these pasturelands.  The wildlife mitigation plan includes 
creation of 132 acres of permanent pastureland habitat at Woodland 
Bottoms (Appendix A, Figure 10).  This habitat will benefit Canada geese, 
ground-dwelling songbirds, sandhill cranes, reptiles, amphibians and other 
species.  Further, incremental use of the site plus topsoil replacement post-
construction also addresses provision of waterfowl (Canada goose) forage 
comparable to present condition.  

The Puget Island subpopulation area used by Columbian white-tailed deer 
encompasses Puget, Jackson, Brown, and Whites islands.  The area to be 
disturbed during disposal activities is small in relation to the full range of 
the Puget Island subpopulation of deer.  Topsoil will be replaced and the 
land restored to its existing use after disposal per the Corps disposal plan 
and non-discretionary requirement of USFWS.  The Corps will also 
provide lands and habitat management on approximately 100 acres for 
Columbian white-tailed deer at the Webb mitigation site on the Oregon 
shore opposite and slightly upstream of W-44.0.  Potentially, the 
Woodland Bottoms mitigation site plan that includes the creation of 43 
acres of riparian habitat (Appendix A, Figure 10), and the Martin Island 
mitigation site plan that includes 159 acres of riparian forest could be used 
to establish populations of Columbian white-tailed deer (Appendix A, 
Figure 13). 

3.5.4 Skamokawa, RM W-33.4 
Skamokawa Beach (Appendix A, Figure 23) has had serious erosion 
problems and sand is routinely placed on the shoreline there to replenish 
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sand lost by erosion.  The site is located on the outside of a river bend, and 
thus is subject to relatively strong river currents.  When a sand surplus 
exists, excess sand is sold from the site to offset operating costs for 
neighboring Skamokawa Vista Park (a day-use park managed by Port of 
Wahkiakum 2).  

The 11-acre site has a current average elevation of 0 ft CRD.  Sand placed 
at the site will raise the elevation by up to 18 ft.  The site capacity is 
250,000 cy of sand.  No dredged material is currently scheduled for 
placement at this site during construction.  As a beneficial use site, the 
Port of Wahkiakum 2 may request placement of dredged material (O&M) 
at the location as it becomes depleted and site capacity becomes available. 

Frequently Flooded Areas 
The entire Skamokawa Beach site lies within the FEMA 100-year 
floodplain (Exhibit K-7, Figure 13).  This is an existing beach 
nourishment site and it is expected that the sand may be inundated or 
carried downstream by erosion.  Placement of sand at the site may actually 
help protect the portion of the park located in the interior of the disposal 
site from damage due to erosion during flood flows.   

Geologically Hazardous Areas 
Skamokawa Beach is a highly erosive area.  Sand is regularly placed there 
as shoreline disposal to provide for recreational use and resale by the Port 
of Wahkiakum 2.   

The CAO states that an erosion control plan shall be submitted to the 
administrator for approval prior to any clearing, construction or other 
development in an erosion hazard area.  The erosion control plan shall be 
designed so that the hazard is mitigated such that the site is rendered safe 
as an area without erosion hazards. 

This site is included in the Corps disposal plan at Wahkiakum County’s 
request as part of the County’s erosion control plan. 

Wetlands 
There are no wetlands on or immediately adjacent to the site. 

Fish and Wildlife Habitat Conservation Areas 
Bald eagle nesting territories occur approximately 11/4 miles upstream 
and 1 mile downstream of the Skamokawa Beach disposal site (Appendix 
A, Figure 23). 

3.5.5 Tidegate Retrofits at Deep River, RM W-22 
This Ecosystem Restoration Feature entails installation of fish slides in 
existing tide gates located in levees along Deep River (Appendix A, 
Figure 24).  Where the tide gates now impede fish passage, they will be 
fitted with panels that have a rectangular opening of approximately 12 by 
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15 inches.  The opening can be closed if needed for flood control 
purposes.  This action will enable salmonids to access spawning and 
rearing habitat upstream in the Deep River tributaries. 

Frequently Flooded Areas 
Because the fish slides can be closed if needed, the diking districts ability 
to regulate flows is not affected. 

Geologically Hazardous Areas 
The Deep River tidegates are not located in a geologically hazardous area. 

Wetlands 
The tidegate structures are located within the flood control dikes, thus 
there is little likelihood of physical damage to adjacent wetland habitat 
during construction.  The combination of lighter tidegate doors and fish 
slides may result in a more pronounced tidal fluctuation for waters 
upstream of the tidegate.  Fish slides will allow water to flow upstream of 
the tidegate structure during time periods when the tidegate door is 
normally closed.  Lighter tidegate doors are intended to open sooner and 
longer to allow for a greater period of time for salmonids to access the 
stream.  This may allow for a more pronounced drawdown of water in the 
stream above the flood control levee.  

Fish and Wildlife Habitat Conservation Areas 
The installation of the fish slides does not typically involve new 
construction; rather, a portion of an existing structure will be replaced.  
Disturbance to the area is minimal, and the resulting fish passage will 
benefit salmonids by allowing use of spawning and rearing habitat that is 
currently inaccessible.  Only when the entire tide box structure is in 
disrepair will a full replacement be considered.  Even then, disturbance to 
adjacent habitat and fish and wildlife resources would be minimal.  One 
bald eagle nesting territory is located in the Deep River project area for 
this ecosystem restoration feature (Appendix A, Figure 24). 

3.5.6 Rice Island, RM W-21.0 
Rice Island was created by the Corps as a sand disposal site for the 
navigation channel beginning around 1962.  The 228-acre site lies on the 
state boundary line and only 21 acres are within the state of Washington 
(Appendix A, Figure 25).  WDNR and the Oregon Division of State Lands 
(ODSL) own the island.  Elevations on the island range from 0 to 40 ft 
Columbia River Datum (CRD), with an average elevation of 13 ft CRD on 
the Washington portion of the site.  Most of the island is level, with steep 
20- to 35-ft banks dropping off from the crest of the dredge pile.  Because 
the island is an existing sand disposal site with containment dikes around 
the active disposal area, a drainage system is already in place.  An 
additional containment dike and weir would be required when the low 
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elevation portion in the state of Washington is filled.  The weir system 
would be located on the Washington side of the state borderline. 

The entire site (encompassing both states) can hold up to 5,500,000 cy of 
additional sand.  The Corps plans to place up to that amount during the 
maintenance phase of the project, raising the site elevation to 53 ft CRD.  
The site will be used throughout the entire 20-yr maintenance phase of the 
project as needed. 

Frequently Flooded Areas 
The Rice Island site’s average elevation is 30 ft CRD.  The base flood 
elevation at the site is 96.9 ft CRD.  The site has been raised out of the 
100-yr floodplain by previous sand disposal activities, but this is not 
reflected on the FEMA map (Exhibit K-7, Figure 15).  A Letter of Map 
Revision due to Fill (LOMR-F) will be prepared by the Corps upon 
attainment of additional topographic information.   

Geologically Hazardous Areas 
The majority of the island is stabilized by the berm around the sand 
placement area and does not present an erosion, landslide, or seismic 
hazard.  The balance of the island lies slightly above the high tide line and 
poses no geologic hazard either. 

Wetlands 
There are no wetlands on Rice Island. 

Fish and Wildlife Habitat Conservation Areas 
The WDFW PHS maps show Canada goose, Caspian tern, and double-
crested cormorant habitat on the entire island (Appendix A, Figure 25).  
Glaucous-winged/western gull hybrids, double-crested cormorants, and 
Caspian terns nest or formerly nested on the western (Oregon) end of the 
island.  Bald eagles and other raptors forage on the site.  Two bald eagle 
nests were observed in 30-ft cottonwoods on the northern edge of the 
island in 1991 (Appendix A, Figure 25).  These nests no longer exist and 
the eagle pair has relocated to Miller Sands Island, Oregon, more than a 
mile from the original nest site (Isaacs and Anthony 2001).  
Concentrations of wintering shorebirds utilize the downstream tip 
(Oregon) of the island as a winter/high tide roost location. 

The Corps has evaluated a number of potential measures (e.g., timing 
restrictions and revegetation) to address potential impacts.  These are 
discussed below. 

Canada geese, the principal waterfowl species that nest on Rice Island, 
primarily use the debris line or densely vegetated areas for nesting 
purposes.  Disposal actions would remove vegetative cover at the 
upstream tip where some nesting currently occurs.  The Corps has avoided 
the debris line in the past to the extent practicable to preserve nesting 
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habitat for Canada geese, and this practice would continue with 
implementation of the Channel Improvement Project.  Canada geese have 
essentially completed their nesting activities (hatched) by May 10.  Brood 
rearing occurs elsewhere (Grays Bay, Miller Sands embayment) as Rice 
Island does not provide fringing intertidal marsh habitat and protected 
shorelines that geese with broods seek, nor do the uplands provide an 
adequate forage base.  Construction volumes in this reach of the Columbia 
River would be placed in either an ecosystem restoration area or the 
ocean.  Typically, Corps maintenance disposal actions at Rice Island 
would occur after June 1.  The Corps would avoid the debris line to the 
extent practicable during Operations and Maintenance (O&M) actions to 
maintain Canada goose nesting habitat.  These provisions should 
sufficiently protect nesting Canada geese.  In addition, 132 acres of 
permanent pastureland habitat will be developed at the Woodland Bottoms 
mitigation site, furnishing the habitat features that Rice Island lacks.  This 
habitat will benefit Canada geese, ground-dwelling songbirds, sandhill 
cranes, reptiles, amphibians and other species. 

Gulls, terns and cormorants nest, or formerly nested, on the downstream 
tip of the island (Oregon).  The Corps, coordinating with USFWS, has 
used a 1,500-foot separation distance from the nesting colonies when 
implementing disposal actions concurrent with the nesting seasons for 
these species.  That avoidance measure has been sufficient to protect the 
colonies from disturbance and would be implemented in the future, if 
warranted.  However, the National Marine Fisheries Service (NMFS) 
Biological Opinion (BO) for the Columbia River Dredged Material 
Maintenance Plan (O&M dredging of the 40-foot navigation channel) 
requires the Corps to prevent Caspian terns from nesting on estuarine 
islands (Rice Island, Pillar Rock Island and Miller Sands Spit).  Further, 
the settlement agreement between the litigants and plaintiffs for Case No. 
C00-615R, United States District Court for the Western District of 
Washington, allows the Corps to place dredged material on Rice Island 
and other estuarine islands that have not been colonized by Caspian terns 
in the past.  The Corps actions regarding distance setback from bird 
nesting colonies and compliance with ESA requirements and the 
Settlement Agreement and Migratory Bird Treaty Act, in addition to 
continuing coordination with the USFWS, will sufficiently protect 
colonial nesting birds.  

The Corps will implement efforts to establish vegetation on Rice Island 
when fill activities are completed.  Establishment of vegetation is difficult, 
based upon previous attempts, due to adverse environmental conditions 
(wind erosion) and the sterile, xeric nature of the sand substrate. 

Implementation of these measures to avoid and minimize impacts would 
meet the Wahkiakum County requirements for habitat protection as stated 
in Section 21, subsection D, of the CAO. 
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4. Potential Impacts 

4.1 Direct Impacts 

Direct impacts as a result of sand disposal activities are the loss of 
wetland, riparian, and agricultural habitat as shown in Table 6.  A 
summary of upland site floodplain designations is given in Table 7, and 
PHS habitat designations are summarized in Table 8. 

5. Assessment of Impact 

Impacts to wetlands and riparian habitat have been discussed in the 
previous sections.  The proposed Wildlife Mitigation Plan for the Project 
(1999 Final IFR/EIS, Appendix G) exceeds requirements and is expected 
to yield greater ecosystem benefits than creating more, but smaller 
mitigation features.  In addition, the Wetland Mitigation Plan (Appendix 
B), prepared to comply with local jurisdiction CAOs and Ecology’s 
Guidelines for Preparing Freshwater Mitigation Plans and Proposals 
(Ecology 1994), demonstrates CAO compliance and functional gains. 

6. Action Plan 

Wetlands have been avoided wherever possible.  At the Mt. Solo and 
Puget Island sites, total avoidance of wetlands was not feasible and the 
proposed mitigation exceeds CAO requirements. 

The project-wide BAs, Wildlife Mitigation Plan (1999 Final IFR/EIS, 
Appendix G) and Monitoring Plans will be furnished to the local planning 
departments.  Personnel in these departments should note minor changes 
in habitat acreage impacts that have arisen due to the 2001 BA and NMFS 
2002 BO.  All required Critical Areas permits will be applied for.  This 
Consistency Analysis is meant to aid planners in reviewing the permit 
applications. 

Table 9 shows total project mitigation requirements and Table 10 shows 
proposed project-wide mitigation. 

 

Table 6 Project impacts by habitat type. 

River Mile Location Name Wetland Riparian Agricultural EUDa Other Total 
101.0 Gateway 3   40.0   40.0 

97.1 Fazio Sand and Gravel    27.0  27.0 
96.9 Adjacent to Fazio   8.2 8.8  17.0 
86.5 Austin Point  3.4  22.6  26.0 
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River Mile Location Name Wetland Riparian Agricultural EUDa Other Total 
82.0 Martin Bar  2.9  29.1  32.0 
80.0 Martin Island Mitigation     16.0b 16.0 
71.9 Northport    27.0  27.0 
70.1 Cottonwood Island  6.2  55.8  62.0 
68.7 Howard Island  20.0  180.0  200.0 
67.5 Pt. of Longview/Int'l. Paper    29.0  29.0 
63.5 Reynolds Aluminum    13.0  13.0 
62.0 Mt. Solo 10.8  35.8   46.6 
59.7 Hump Island  7.0  62.0  69.0 

46.3/46.0 Brown Island    72.0  72.0 
44.0 Puget Island (Vik Prop.) 5.4 2.6 88.2  3.8c 100.0 
33.4 Skamokawa    11.0  11.0 
21.0 Rice Island    21.0  21.0 

 Total 16.2 42.1 172.2 558.3 19.8 808.6 
a EUD = Existing Upland Disposal. 
b Other habitat type refers to the Martin Island lagoon that will be converted to intertidal marsh habitat. 
c Other habitat type refers to houses, driveways, yards, outbuildings, flood control levees and other man-made structures. 
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Table 7 Floodplain designations for upland sand disposal sites. 

   FEMA Floodplain Designation 

Disposal 
Site * 

Disposal 
History** Site Name 

Site 
Acres A AE Outside  

Protected by Flood 
Control Dike Notes 

W-101.0 New Gateway 3 40 X   X New site. 
W-97.1 DMMS Fazio Sand & 

Gravel 
27 X    Site elevation historically raised by dredged material 

deposition. 
W-96.9 New Adjacent Fazio 17 X    Site elevation historically raised by dredged material 

deposition (1/2 site nearest river).  Balance new site. 
W-86.5 Used Austin Point 26 X    Site elevation historically raised by dredged material 

deposition. 
W-82.0 Used Martin Bar 32 X    Site elevation historically raised by dredged material 

deposition. 
W-80.0 New Martin Island 

Embayment  
16 X    Mitigation site - emergent marsh development. 

W-71.9 Used Northport 27 X    Site elevation historically raised by dredged material 
deposition. 

W-70.1 Used Cottonwood 
Island 

62 X    Site elevation historically raised by dredged material 
deposition. 

W-68.7 DMMS Howard Island 200 X    Site elevation historically raised by dredged material 
deposition. 

W-67.5 Used IP Rehandle 29   X X Site elevation historically raised by dredged material 
deposition. 

W-63.5 Used Reynolds 
Aluminum 

13   X  Disposal site already has containment dike constructed 
around perimeter. 

W-62.0 New Mt. Solo 47   X X New site. 
W-59.7 DMMS Hump Island 69   X  Site elevation historically raised by dredged material 

deposition. 
W-46.0/ 
46.3 

DMMS Brown Island 72  X   Disposal site already has containment dike constructed 
around perimeter. 

W-44.0 New Puget Island 100   X X New site. 
W-33.4 Used Skamokawa 11  X   Shoreline disposal. 
W-21.0 DMMS Rice Island WA-21; 

OR-207
 X   Site elevation exceeds 100-yr floodplain elevation over most 

of island due to historic dredged material disposal. 

* “W” refers to the Washington shoreline, respectively.  The number refers to the approximate river mile on the navigation channel. 
** DMMS = site is in the no action alternative (existing 40-foot channel maintenance) 
New = site is new for this study 
Used = site previously used by Corps for disposal 
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Table 8 WDFW Priority Habitat and Species 
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Notes 
W-21.0 Rice Island   ♦ ♦   ♦ ♦ ♦      
W-33.4 Skamokawa Beach              No PHS polygons assigned. 
W-44.0 Puget Island          ♦   ♦  
W-46.3 Brown Island ♦  ♦  ♦     ♦   ♦  
W-59.7 Hump Island ♦  ♦ ♦       ♦  ♦  
W-62.0 Mt. Solo              No PHS polygons assigned. 
W-63.5 Reynolds Aluminum              No PHS polygons assigned. 
W-67.5 International Paper           *   Osprey nests near site.  No PHS polygons assigned. 
W-68.7 Howard Island      *     *  ♦ *Waterfowl concentration and Great Blue Heron PHS polygons adjacent to site. 
W-70.1 Cottonwood Island      *     *   *Waterfowl concentration and Great Blue Heron PHS polygons adjacent to site. 
W-71.9 Northport           * *  *Wetland polygon extending onto Northport site is incorrect. 

W-80.0 Martin Island Lagoon    *          *Bald eagle nest near site.  Waterfowl concentration and Canada goose PHS 
polygons 0.5 mi upstream. 

W-82.0 Martin Bar           *   *Osprey nests near site.  Waterfowl concentration and Canada goose PHS 
polygons adjacent to site. 

W-86.5 Austin Point    ♦       *   *Osprey nests near site.  Waterfowl concentration PHS polygon adjacent to site. 
W-96.9 Adjacent to Fazio ♦             Dusky Canada goose PHS polygon adjacent to site. 
W-97.1 Fazio ♦             Dusky Canada goose PHS polygon adjacent to site. 
W-101 Gateway 3 ♦ ♦ *           *Eagle nest off disposal site; personal observation, Geoff Dorsey, Corps. 
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Table 9 Total required mitigation. 

Site Requiring Mitigation 
Wetland Acres 
Impacted 

Replacement 
Ratio 

Replacement 
Acreage 
Required 

Riparian Acres 
Impacted 

Austin Point    3.4 

Martin Bar    2.9 

Cottonwood Island    6.2 

Howard Island    20.0 

Mt. Solo 10.8 2:1 21.6  

Hump Island    7.0 

Puget Island 5.4 2:1 10.8 2.6 

Total 16.2  32.4 42.1 
 
 
Table 10 Habitat creation on mitigation sites. 

Site Wetland 
(acres) 

Riparian 
(acres) 

 
Agricultural
(acres) 

 

Woodland Bottoms 97 43 132 In addition to Wetland and Riparian 
habitat, 132 acres of permanent 
pastureland habitat is provided 

Martin Island 23 159  Wetland includes 16 acres of emergent 
marsh habitat development at Martin 
Island 

Total 120 202 132  
 

7. References 

Beyer, C.  2002.  Personal communication (telephone conversation) between Chuck Beyer, 
Wahkiakum County Planning Dept., and Kristin Rich, Pacific International Engineering, 
March 7, 2002. 

City of Longview.  2002.  Council Draft Critical Areas Ordinance.  March 28, 2002.  Anticipated 
Date of Adoption April 30, 2002. 

City of Vancouver.  1996.  City of Vancouver Municipal Code, Division 6, Chapter 20.50, 
Wetlands Protection.  November 1996. 

Clark County.  1996.  Clark County Code, Title 20, Clark County Environmental Policy 
Ordinance.  July 1996. 

Clark, Alan.  2002.  U.S. Fish and Wildlife Service.  Personal communication with G. Dorsey, 
USACE Portland District, May 3, 2002. 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8, Consistency With Local Critical Areas Ordinances Including Wetland Mitigation Page 60 

Cowlitz County.  2000.  Critical Areas Ordinance.  Cowlitz County Department of Building and 
Planning.  July 21, 2000. 

David, J. 2002.  U.S. Fish and Wildlife Service.  Personal communication to G. Dorsey, U.S. 
Army Corps of Engineers, Portland District, May 3, 2002. 

Dorsey, Geoff.  2002a.  Biologist, U.S. Army Corps of Engineers, Portland District.  Personal 
communication with Kristin Rich, Pacific International Engineering, April 12, 2002. 

Dorsey, Geoff.  2002b.  Biologist, U.S. Army Corps of Engineers, Portland District.  Personal 
communication with Kristin Rich, Pacific International Engineering, April 22, 2002. 

Dorsey, Geoff.  2002c.  Biologist, U.S. Army Corps of Engineers, Portland District.  Personal 
observation. 

Ecological Land Services, Inc. (ELS).  2000.  Letter to Mr. Dave Ripp, Manager, Port of 
Woodland, from Andrea W. Aberle, Environmental Technician, ELS, dated December 5, 
2000. 

Harnden, Kathy.  2001.  Personal communication with Kathy Harnden, Cowlitz County 
Environmental Planner, during project Focus Group meeting on November 20, 2001. 

Isaacs, F. B. and R. G. Anthony.  2001.  Bald eagle nest locations and history of use in Oregon 
and the Washington portion of the Columbia River Recovery Zone, 1972 through 2001.  
Oregon Cooperative Fish and Wildlife Research Unit, Oregon State University, Corvallis.  
21 pp, 6 tables, 3 figures, 1 appendix. 

JD White Company, Inc.  2001.  Wetland Delineation and Function Assessment Technical 
Report; Port of Vancouver Columbia Gateway SEPA EIS and Subarea Plan; TWC 
Project #99-183.  Prepared for the Port of Vancouver, November 2001. 

Littlefield, C. D. and G. L. Ivey.  2002.  Draft Washington State Recovery Plan for the Sandhill 
Crane.  Washington Department of Fish and Wildlife, Olympia, Washington.  71 pages. 

Lund, Perry.  2001.  Personal communication with Perry Lund, Washington State Department of 
Ecology, during project Focus Group meeting on November 20, 2001. 

Lund, Perry.  2002.  Personal communication from Perry Lund, Washington State Department of 
Ecology, to Kristin Rich, Pacific International Engineering.  Electronic mail message 
dated April 15, 2002. 

Manlow, Steve.  2002.  Personal communication with Steve Manlow, Washington Dept. of Fish 
and Wildlife, Region 5, during project Focus Group meeting on HEP Evaluation, 
February 15, 2002. 

RCW 36.70B.  1995.  Local Project Review Act.  Revised Code of Washington. 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8, Consistency with Critical Areas Ordinances Including Wetland Mitigation Plan Page 61 

U.S. Army Corps of Engineers (Corps).  2001.  Biological Assessment for the Columbia River 
Channel Improvements Project; Appendix C:  Proposed Disposal Site Descriptions.  
Prepared for the U.S. Fish and Wildlife Service and National Marine Fisheries Service by 
the USACE Portland District, December 28, 2001. 

U.S. Army Corps of Engineers (Corps).  1998.  Integrated Feasibility Report for Channel 
Improvements and Environmental Impact Statement, Columbia and Lower Willamette 
River Federal Navigation Channel; Appendix G:  Wildlife Mitigation.  USACE Portland 
District, October 1998. 

U.S. Fish and Wildlife Service.  2002.  Personal communication from Alan Clark, USFWS, Julia 
Butler Hansen Columbian White-tailed Deer National Wildlife Refuge, to Geoff Dorsey, 
USACE, April 26, 2002. 

U.S. Fish and Wildlife Service.  1983.  Revised Columbian White-tailed Deer Recovery Plan. 

WAC 222-16-030.  2001.  Water typing system.  Washington Administrative Code. 

WAC 232-12-292.  1986.  Bald Eagle Protection Rules.  Washington Administrative Code. 

Wahkiakum County.  2000.  Ordinance No. 131-00, An Ordinance Designating Natural Resource 
Lands and Critical Areas, Adopting Development Regulations to Protect Critical Areas, 
Providing for the Issuance of Development Permits, Providing for the Administration of 
the Permit Process, Establishing Penalties for Violations, Protecting the Right to Farm, 
and Establishing an Effective Date.  December 19, 2000. 

Washington State Department of Ecology (Ecology).  1996.  Washington State Wetland 
Delineation Manual.  Publication 96-094. 

Washington State Department of Ecology (Ecology).  1994.  Guidelines for Preparing 
Freshwater Mitigation Plans and Proposals.  Publication 94-029. 

Washington State Department of Ecology (Ecology).  1993. Washington State Wetlands Rating 
System; Western Washington.  Second Edition.  Publication 93-74.  Olympia, 
Washington.  August 1993. 

Washington State Department of Fish and Wildlife (WDFW).  1996.  Lower Columbia River 
Goose Nest Survey, managed by Pat Miller, WDFW. 

 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8 (Part II) Consistency With Local CAO’s Including Wetland Mitigation                Page 62  
 

 
 
 
 
 
 
 
 
 
 
 

 
Wetland Mitigation Plan 
Columbia River Channel Improvement Project 

 
 

Prepared for: 
 
Port of Longview, Representing Sponsor Ports 
10 Port Way 
Longview, WA  98632 
 
and  
 
U.S. Army Corps of Engineers 
Portland District 
333 SW First Ave. 
Portland, OR  97204 
 
 
Prepared by: 
Tracey McKenzie 
Anchor Environmental 
1411 Fourth Avenue, Suite 1210 
Seattle, WA  98101 
 
Geoff Dorsey 
U.S. Army Corps of Engineers, Portland District 

 
 
December 23, 2002 

 
 

 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8 (Part II) Consistency With Local CAO’s Including Wetland Mitigation                Page  63 

 
Table of Contents 

1. Introduction............................................................................... 65 
1.1 Background..................................................................... 65 
1.2 Project Purpose and Description .................................... 65 

2. Impact Area .............................................................................. 67 
2.1 Impact Area Location ...................................................... 67 
2.2 Project Impact Area Description and Wetland 

Delineation ...................................................................... 67 
2.2.1 Project Impact Area Description.......................... 67 
2.2.2 Wetland Descriptions .......................................... 69 
2.2.3 Fauna .................................................................. 72 

2.3 Procedural Variation for Wetland Delineations ............... 72 
2.3.1 City of Longview.................................................. 72 
2.3.2 Wahkiakum County ............................................. 73 

3. Mitigation Approach.................................................................. 75 
3.1 Mitigation Summary ........................................................ 75 
3.2 Mitigation Goals, Objectives, and Performance 

Standards........................................................................ 77 
3.2.1 Goals................................................................... 77 
3.2.2 Design Objectives ............................................... 78 
3.2.3 Performance Standards ...................................... 79 

4. Mitigation Sites ......................................................................... 83 
4.1 Site Descriptions ............................................................. 83 

4.1.1 Woodland Bottoms, RM W-81.0.......................... 83 
4.1.2 Martin Island, RM W-80.0 ................................... 83 

4.2 Ownership....................................................................... 84 
4.3 Zoning ............................................................................. 84 
4.4 Rationale for Choice of Mitigation Sites .......................... 84 
4.5 Existing Conditions of Mitigation Sites ............................ 84 

4.5.1 Vegetation ........................................................... 84 
4.5.2 Hydrology ............................................................ 85 
4.5.3 Soils .................................................................... 85 
4.5.4 Fauna .................................................................. 85 
4.5.5 Functions............................................................. 86 
4.5.6 Buffers................................................................. 86 
4.5.7 Estimate of Wetland Functions After 

Performance Standards are Met ......................... 86 
4.6 Opportunities and Constraints ........................................ 87 

5. Preliminary Site Grading, Planting Plan, and 
Hydraulics/Hydrology ............................................................... 89 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8 (Part II), Consistency With Local CAO’s Including Wetland Mitigation                   Page 64    

5.1 Site Grading.................................................................... 89 
5.2 Excavation ...................................................................... 89 
5.3 Filling .............................................................................. 90 
5.4 Planting Plan................................................................... 90 
5.5 Hydrology........................................................................ 91 
5.6 Habitat Structures ........................................................... 91 

6. Monitoring Plan ........................................................................ 93 
6.1 Hydrologic Regime.......................................................... 97 
6.2 Vegetation Structure ....................................................... 97 
6.3 Fauna.............................................................................. 97 
6.4 Assessing Wetland Functions......................................... 98 

7. Site Protection.......................................................................... 99 

8. Adaptive Management and Contingency Plan ....................... 101 

9. Responsible Parties ............................................................... 103 

10. References............................................................................. 105 
 

List of Figures 

Figures referenced in this document can be found in Appendix A. 
 
8 Mitigation Sites Vicinity Map 
9 Woodland Bottoms Existing Habitat 
10 Woodland Bottoms Mitigation Habitat – Plan View 
11 Woodland Bottoms Mitigation Habitat – Typical Cross Section 
12 Martin Island Existing Habitat 
13 Martin Island Mitigation Habitat – Plan View 
14 Martin Island Mitigation Habitat – Typical Cross Section 
17 Mt. Solo Disposal Site Vicinity Map 
18 Mt. Solo Disposal Site Plan 
19 Mt. Solo Existing Habitat 
20 Puget Island Disposal Site Vicinity Map 
21 Puget Island Site Layout 
22 Puget Island Existing Habitat 
 
List of Tables 

1 Mitigation goals and associated design objectives, design 
criteria, and final performance standards. .............................. 80 

2 Wetland monitoring methods, reporting schedule, and 
contingencies.......................................................................... 94 

 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit K-8 (Part II) Consistency With Local CAO’s Including Wetland Mitigation                Page  65 

1. Introduction 

1.1 Background 

The Columbia River Channel Improvement Project takes place within 
five different local jurisdictions within the state of Washington, 
including the City of Longview, Cowlitz County, City of Vancouver, 
Clark County, and Wahkiakum County.  The Project activity that 
results in unavoidable impacts to isolated wetlands is the disposal of 
dredged material (sand) at the Mt. Solo disposal site (W-62.0) in the 
City of Longview and on Puget Island (W-44.0) in Wahkiakum 
County.  Both of these sites have not previously been used as dredged 
material disposal sites.  The mitigation actions that will replace lost 
wetland area and function will occur at Martin Island and Woodland 
Bottoms, both located in Cowlitz County.   

This wetland mitigation plan was developed to address local and 
Washington Department of Ecology’s concerns regarding wetland 
impacts and mitigation in Washington State, address the impacts to 
wetlands at Mt. Solo and Puget Island, and present the actions that will 
occur at Martin Island and Woodland Bottoms to compensate for 
wetland impacts consistent with the City of Longview, Wahkiakum 
County, and Cowlitz County Critical Areas Ordinances (CAOs).  In 
addition the wetland mitigation plan follows Washington Department 
of Ecology’s Guidelines for Developing Freshwater Wetland 
Mitigation Plans (Ecology 1994). 

1.2 Project Purpose and Description 

The overall Project purpose is to provide three additional feet of 
channel depth to improve safety and efficiency of deep-draft vessel 
transport of goods on the lower Columbia River.  A detailed 
description of the Project is contained in the Final Integrated 
Feasibility Report/Environmental Impact Statement (FIFR/EIS, 
August 1999), and additional project elements are discussed in the 
Columbia River Channel improvement Project Final SEIS.   
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2. Impact Area 

2.1 Impact Area Location 

The proposed disposal site at Mt. Solo is located at RM W-62.0 within 
the City of Longview (Appendix A, Figure 17).  The proposed Puget 
Island disposal site is located at the southern tip of the island at River 
Mile (RM) W-44.0 within Wahkiakum County (Appendix A, Figure 
20).   

2.2 Project Impact Area Description and Wetland Delineation 

2.2.1 Project Impact Area Description 
Mt. Solo, RM W-62.0 
The 46.6-acre Mt. Solo site (Appendix A, Figure 17) is nearly level at 
8 feet CRD.  The site can hold up to 2,500,000 cy of dredged sand.  
The Corps plans to place 2,400,000 cy of sand over a 20-yr period 
including the construction and maintenance dredging phases of the 
project, raising the site’s elevation to 49 ft CRD.  This is a new 
disposal site with a 2-acre settling/discharge cell from which a pump 
station will pump discharge waters over the flood control dike and into 
the Columbia River (Appendix A, Figure 18).  An outfall structure 
(generally a weir with a pipe riser set at appropriate elevations) will be 
installed between cells to allow water to flow to the settling/discharge 
cell adjacent to the flood control dike.  The Mt. Solo wetland is 
located behind a flood control dike maintained by the Cowlitz County 
Consolidated Diking District (Corps 2001).   

The initial containment berm will be constructed from topsoil obtained 
from the disposal site.  Dredged material will be placed in each cell 
using a hydraulic pipeline that transports sand from the dredge to the 
site.  Deposited sand will subsequently be used to build up the height 
of the perimeter berm and the berm between the cells prior to the next 
cycle of dredging and disposal at the disposal site.   

Using information from Ecology’s site visit in January 2002, the 
wetland on the Mt. Solo site will be classified by the City of Longview 
personnel according to their classification scheme.  It is expected that 
the wetland will meet the criteria for the fourth level classification 
under the City CAO, or at best, the third level, and because of its size, 
it will be considered a Class 3 wetland (Ecology 1993).  The disposal 
of sand on this site will result in the loss of approximately 10.8 acres 
of a Category 3 shrub wetland.  The City of Longview requires 
mitigation at a 2:1 replacement level.   
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Puget Island, RM W-44.0 
The Puget Island site is privately owned and currently used as 
agricultural land (see Appendix A, Figures 20, 21 and 22).  The 
property totals 100 acres.  The landowners have requested that topsoil 
stripped during the construction of the initial containment dikes be 
replaced after sand disposal so they can resume using the land for 
agricultural purposes.  The Corps, in their Biological Assessment (BA) 
for the USFWS, stated that the site was to be used in three increments, 
with topsoil to be removed and saved and placed atop the dredged 
material as each cell was filled.  USFWS, in their Biological Opinion 
(December 6, 1999) included the Corps incremental disposal plan with 
topsoil replacement as a non-discretionary reasonable and prudent 
measure for implementation in order to minimize take of Columbian 
white-tailed deer.  To accomplish topsoil replacement, the soil in the 
initial containment berms will be removed and redistributed atop the 
disposal site upon completion of fill placement for each cell.  

The current elevation of the Puget Island site is 15 ft CRD.  The Corps 
disposal plan will raise the elevation to 41 ft CRD by placing 
3,300,000 cy of sand from construction and maintenance dredging 
activities.  This is a new disposal site divided into three cells, and 
while use of the site is scheduled throughout the construction and 20-
yr maintenance phases of the Project, the three parcels will be filled at 
three different times (Appendix A, Figure 21).  Each cell may require 
multiple years to fill to design height, with the time period dependent 
upon construction and maintenance volumes available in the nearby 
navigation channel.   

Heavy equipment will be used to strip topsoil from each cell where 
dredged sand will be placed.  The stripped topsoil will be used for the 
initial containment berms and then mined from these sites for 
redistribution as topsoil after sand has filled each cell.  Dredged 
material will be placed in each cell using a hydraulic pipeline that 
transports sand from the dredge to the site.  Deposited sand will 
subsequently be used to build up the height of the perimeter berm and 
the berm between the cells prior to the next cycle of dredging and 
disposal at the disposal site.   

An outfall structure (generally a weir with pipe riser set at appropriate 
elevations) will be constructed to convey water between the main 
portion of the cell and the 2-acre settling/discharge cell and from that 
cell to the toe drain for outfall water.  The toe drain will convey the 
discharge waters to a pump station from which they will be pumped to 
the Columbia River.   
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Wahkiakum County classifies wetlands according to the Washington 
State Wetland Rating System for Western Washington (2nd Edition) 
Wahkiakum County Ordinance 131-00, Section 20(B)(2000).  The 
property contains a 5.4-acre wetland (Appendix A, Figures 21 and 22) 
that meets the functional standards for a Class IV wetland.  Under the 
State Rating System, Class IV wetlands over two acres in size are 
considered at least a Class III (Ecology 1993).  Based on preliminary 
discussions with Ecology, the wetland will be treated as a Category III 
shrub wetland. 

Section 20(G) requires creation, restoration, or enhancement of 
wetlands if wetlands are altered.  The wetland on the Puget Island site 
will be filled.  Under Section 20(G)3, the County may increase 
replacement ratios for off-site compensation.  Under the project’s 
mitigation approach, 120 acres of wetland habitat, including 16 acres 
of intertidal marsh, will be restored or enhanced at the Woodland 
Bottoms and Martin Island mitigation sites (Appendix A, Figures 10 
and 13), for an average replacement ratio of 8:1 for the 16.2-acre total 
impact.  This replacement ratio is well beyond what is required, even 
if the County were to increase the replacement ratio.  The wetland 
occurs in the downstream disposal cell (Cell 3) that will be filled last, 
thus the wetland impact is not likely to occur for several years (e.g., 15 
years) after construction dredging occurs. 

2.2.2 Wetland Descriptions 

The U.S. Army Corps of Engineers (Corps), Portland District has 
considered the project action area as a whole for assessing impacts to 
wetlands and wildlife resources and their habitats and in developing 
associated wildlife mitigation actions, including a wetland mitigation 
component.  This approach is consistent with the Corps requirements 
to address impacts to wildlife resources arising from implementation 
of the Federal project.  Further, the Corps’ wildlife mitigation effort 
addresses impacts to wildlife resources in upland (including 
agricultural lands), riparian forest and wetland habitats rather than 
focusing only on wetland habitats as would occur for private 
development actions.   

An interagency team was established to assess impacts to wildlife 
resources and develop a mitigation plan (with representatives from the 
Corps, Ecology, Washington Department of Fish and Wildlife 
[WDFW], Oregon Dept. of Fish and Wildlife [ODFW], and U.S. Fish 
and Wildlife Service [USFWS]).  The team used the USFWS’s Habitat 
Evaluation Procedure (HEP) to assess wildlife and wetland impacts. 
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The HEP evaluation is a modeling tool to quantify impacts to habitat 
value for specific species.  HEP is usually used with a limited range of 
habitat variables relative to a single species selected as an indicator of 
ecosystem health (Manlow 2002).  In this case, nine target species 
were used to evaluate project-related impacts to wildlife and wetland 
resources.  In order to simplify the analysis, all project impacts were 
considered to take place within the first year of the project (Corps 
1998).   

Impacts to the Puget Island wetland will occur after the wetland 
mitigation has been implemented.  In addition, the amount of wetland 
impact has been decreased since the HEP analysis was performed from 
approximately 20 acres to 16 acres as a result of more accurate map 
analysis (a reduction of approximately 25 percent).  HEP is also used 
to measure the performance of wildlife and wetland mitigation actions, 
including wetland and riparian habitat restoration and development.  
The Corp’s Wildlife Mitigation Plan was presented in the 1999 Final 
IFR/EIS, Appendix G.  Please refer to Exhibit K-5, Wildlife and 
Wetland Mitigation for the Columbia Channel Improvement Project, 
for a more detailed discussion. 

Because it was determined that HEP was the appropriate tool to use to 
determine wetland and wildlife impacts, and that rights of entry have 
not yet been obtained from the property owners of Puget Island and 
Mt. Solo, wetlands were identified using aerial photographs and by 
reconnaissance site visits.  No formal wetland delineation has been 
completed on either site, and some detailed information (i.e., soil 
characteristics from taking soil samples and comparing to the Munsell 
Soil book) on the wetlands is not available.  A formal wetland 
delineation will be conducted by the Ports for permitting purposes 
prior to any dredged material being discharged to the wetlands to 
confirm the wetland acreage, type, and to collect additional baseline 
information. 

Descriptions of the impacted wetlands at the Mt. Solo and Puget Island 
locations are provided below.  Wetland habitat losses occur at two 
locations and include wetland habitat associated with drainage ditches, 
swales, land subject to row crop agriculture, and land grazed by 
livestock. 

Mt. Solo Wetland 
Classification:  A palustrine emergent wetland (PEM). 

Size:  Approximately 10.8 acres. 
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Topography:  The wetlands are several small, shallow topographic 
swales (Appendix A, Figures 18 and 19). 

Hydrology:  The source of water is internal drainage within the flood 
control dike. 

Soils:  Soils in this wetland are mapped as Caples, a silty clay loam 
and Snohomish, also a silty clay loam.  These are classified as hydric 
soils.  Their function as hydric soils is compromised by water 
management implemented by the drainage district (e.g., drainage 
ditches, pumps). 

Vegetation:  The wetland swales consist primarily of herbaceous 
wetland vegetation (e.g., rushes and invasive herbaceous and pasture-
type grasses). 

Functional Analysis:  Based on aerial photography and the 
reconnaissance site visit, the primary functions of the wetland include 
habitat for small mammals, waterfowl, passerine birds, and possibly 
for amphibians.  The site provides some internal flood storage during 
heavy rainfall events for the diking district until water is drained and 
discharged via a pump to Columbia River.  The buffer consists of 
pasturelands.  A formal wetland delineation will be conducted by the 
Ports for permitting purposes prior to any dredged material being 
discharged to the wetlands to confirm the wetland acreage, type, and to 
collect additional baseline information. 

The functions of the wetlands will be assessed using Ecology’s 
Methods for Assessing Wetland Functions on Riverine and 
Depressional Wetlands in the Lowlands of Western Washington 
(Ecology 1999) prior to material being placed in the wetlands. 

Puget Island Wetland 
Classification:  Predominately a palustrine shrub (PSS) wetland 
community, seasonally flooded/inundated, located within and on the 
sides of a constructed ditch and adjacent area (Appendix A, Figures 21 
and 22). 

Size:  Approximately 5.4 acres. 

Topography:  The disposal site is generally flat pastureland and the 
small wetland is lower in elevation because it is a drainage ditch and 
immediately associated lands. 

Hydrology:   Internal drainage (i.e., surface water) of agricultural 
pasturelands behind the flood control dike of Wahkiakum County 
Consolidated Diking District No. 1. 
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Soils:  Soils in this wetland are mapped as the Cathlamet series, 
generally a silt loam. 

Vegetation:  The majority of the wetland is a PSS wetland consisting 
of willows and invasive reed canarygrass in and adjacent to the 
drainage ditch. 

Functional Analysis:  Based on aerial photography and the 
reconnaissance site visit, the primary function of the wetland is water 
conveyance from the adjacent pasturelands.  It also appears to provide 
habitat for some small mammals, passerine birds, and amphibians.  It 
provides some water quality function by trapping sediments as 
evidenced by landowner’s periodic excavation of soil and sediments 
from these drainage ditches.  A formal wetland delineation will be 
conducted by the Ports for permitting purposes prior to any dredged 
material being discharged to the wetlands to confirm the wetland 
acreage, type, and to collect additional baseline information. 

The functions of the wetlands will be assessed using Ecology’s 
Methods for Assessing Wetland Functions on Riverine and 
Depressional Wetlands in the Lowlands of Western Washington 
(Ecology 1999) prior to placement of material into the wetlands. 

The buffer consists of pasture grasses that are used for agricultural 
production (e.g., silage, hay, grazing). 

2.2.3 Fauna 

The lack of complex habitat structure and lack of vegetative diversity 
on the sites, and the heavy disturbance from past and current land uses 
restrict the types of wildlife species that could be present on these 
sites.  The WDFW priority habitat and species (PHS) database 
indicates that Columbian white-tailed deer are present on the Puget 
Island disposal location (Appendix A, Figure 20).  Small mammals 
such as voles, wintering Canada and resident geese, small numbers of 
other waterfowl, passerine birds such as savannah sparrows inhabit the 
location, often only seasonally  Waterfowl, some small mammals, 
savannah sparrows and some amphibians use the site but are limited 
by the lack of vegetative structure and diversity.   

2.3 Procedural Variation for Wetland Delineations 

2.3.1 City of Longview 

The City of Longview’s CAO indicates that the burden of proof is on 
the applicant to provide sufficient data to determine whether a wetland 
exists on a subject property.  The City requires that certain information 
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(e.g., master application, assessor’s map, critical areas checklist) be 
provided to the City in an application.  The City classifies wetlands in 
accordance with the Washington State Wetland Rating System Manual, 
Western Washington (Ecology 1996). 

A formal wetland delineation will be conducted by the Ports on the 
site prior to any material being discharged into wetlands. 

2.3.2 Wahkiakum County 

Wahkiakum County’s CAO indicates that wetlands shall be identified 
and delineated according to the most current edition of Ecology’s 
manual adopted pursuant to RCW 90.58.380, and that they will accept 
a written determination by the Corps, Ecology, or other qualified 
critical areas professional as to whether a specific parcel contains a 
wetland.  In lieu of a written determination, the County may also 
consider other reliable evidence in determining whether a wetland 
exists.  A formal wetland delineation will be conducted by the Ports on 
the site prior to any material being discharged into wetlands. 
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3. Mitigation Approach 

3.1 Mitigation Summary 

Mitigation will be implemented according to Cowlitz County’s CAO 
because the mitigation sites occur in Cowlitz County.  Adverse 
impacts to existing wetlands on the mitigation sites are not proposed; 
however, once the sites are acquired, existing wetlands on the 
mitigation sites will be delineated using Ecology’s and the Corps 
delineation manual and classified based on Cowlitz County’s CAO 
and Ecology’s Guidelines for rating wetlands.  Additional site data 
(i.e., baseline topography and hydrology) will also be collected.  This 
mitigation plan is consistent with Cowlitz County’s CAO, and the plan 
will be finalized in coordination with the County when permit 
applications are prepared to implement the mitigation actions. 

Mitigation actions to provide compensatory mitigation for unavoidable 
impacts to 5.4 acres of wetland on Puget Island and 10.8 acres of 
wetland at Mt. Solo are proposed at the Woodland Bottoms and Martin 
Island sites located in Cowlitz County (Appendix A, Figures 10 and 
13).  Compensation for wetland impacts will be accomplished through 
the restoration and enhancement of 120 acres of wetland habitat at 
Woodland Bottoms and Martin Island, including 16 acres of 
freshwater intertidal emergent marsh restored within the Martin Island 
embayment, for an average replacement ratio of approximately 8:1 for 
the 5.4-acre wetland impact and buffer impact at Puget Island and for 
the 10.8 acres of wetland impact and buffer impact at Mt. Solo.   

These replacement ratios are well beyond the required 2:1 replacement 
ratio for a Category 2 PSS wetland in Wahkiakum County and the 
required 2:1 replacement ratio for a Category 2 PEM wetland in the 
City of Longview. 

The mitigation plan currently calls for development or substantial 
improvement to 120 acres of wetland habitat in Washington and 194 
wetland acres for the entire project.  The Washington wetland 
mitigation acreages represent an approximately eight-fold increase 
over projected losses and would result in a net gain of secured wetland 
habitat along the lower Columbia River.   

Wetland development will be the emphasis of mitigation actions as 
recommended by the interagency HEP team.  The Corps’ and Sponsor 
Ports’ goal is to develop wetland habitat acreage to the extent 
identified at the individual mitigation sites.  The Corps’ and Sponsor 
Ports’ objective will be to replace the wetland acreage and function 
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identified as lost due to placement of dredged sands on Puget Island 
and Mt. Solo.  The mitigation actions will target wetland-oriented 
species. 

The major wetland mitigation actions at Woodland Bottoms include 
eliminating the existing drainage features and agricultural practices, 
construction of small perimeter levees that provide internal protection 
comparable to the present Burris Creek levees, removal of the Burris 
Creek internal levees to allow water from Burris Creek to naturally 
flow into the wetland area, and associated water control structures (24-
inch-diameter culverts with risers and stop logs), an overflow structure 
to provide a more natural and appropriate hydrology to the restored 
wetland areas.  Minimal grading associated with levee construction 
and removal is proposed because the reestablishment of a more natural 
hydrologic regime is expected to result in emergent wetland 
establishment within the wetland mitigation unit.  Wetland plants that 
are currently suppressed or lie in the soil seed bank are expected to 
populate the emergent wetland areas. 

Specific features of the mitigation action at Woodland Bottoms 
include: 

• Soil saturation sufficient to support emergent wetland plant 
communities. 

• A hydrologic regime predicated upon the natural flows of Burris 
Creek dispersing across the wetland management unit 

• The establishment of emergent and associated riparian habitat.  

• Increased habitat interspersion and diversity. 

• Functional replacement.  

• A monitoring program that incorporates interim performance 
standards. 

• Maintaining and improving connectivity to adjacent riparian and 
wetland habitat for amphibians, reptiles, birds, and mammals. 

Wetland mitigation activities at Martin Island consist of two parts 
(Appendix A, Figures 10 and 11).  The first action entails fill of 16 
acres of the embayment, a former borrow pit for I-5 fill, with dredged 
material and cap with a 2-feet of topsoil taken from the adjacent 
upland.  The final elevation of the embayment will mimic elevations of 
adjacent fringe emergent marsh vegetation (Appendix A, Figures 10 
and 11).  The other wetland development (restoration of 7 acres of 
emergent marsh) would entail minor grading and removal of invasive 
reed canarygrass in an existing swale.  Removal of reed canarygrass, 
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including soil, in a one-foot increment will remove the roots, rhizomes 
and seeds of reed canarygrass and increase depth and allow for a 
longer duration of inundation.  Seeds in the soil bank are expected to 
populate this wetland area.  Specific features of the mitigation action 
at Martin Island include: 

• Soil saturation sufficient to support emergent wetland plant 
communities. 

• Placement of dredged material and topsoil in the Martin Island 
embayment to an elevation level determined by survey of adjacent 
intertidal marsh habitat to ensure a proper target elevation for 
emergent marsh establishment and tidal coverage daily 

• The establishment of a riparian buffer community. 

• Increased habitat interspersion and diversity through development 
of 159 acres of riparian forest and 23 acres of wetland habitat on 
Martin Island in addition to natural occurring stands. 

• Functional replacement. 

• A monitoring program that incorporates interim performance 
standards. 

• Maintaining and improving habitat connectivity to adjacent water 
bodies that directly support fisheries and wildlife resources such as 
salmonids, amphibians, reptiles, birds, and mammals. 

The mitigation actions will be implemented as a condition of the 
Wahkiakum County CAO permit, the City of Longview’s CAO 
permit, Cowlitz County’s local shoreline permit and CAO permit, and 
Ecology’s 401 water quality certification. 

A 10-year performance monitoring period is proposed to evaluate 
whether mitigation objectives are being achieved.  An adaptive 
management and contingency plan is provided to ensure that interim 
performance standards are being assessed and that desired results of 
the mitigation actions are achieved.   

3.2 Mitigation Goals, Objectives, and Performance Standards 

3.2.1 Goals 

The goals for the mitigation actions are to: 

1. Achieve no net loss of wetland acreage by establishing 7 acres of 
emergent marsh and 16 acres of freshwater intertidal emergent 
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marsh at Martin Island and 97 acres of emergent wetland at 
Woodland Bottoms;  

2. Provide buffer protection/riparian habitat at the mitigation sites;  

3. Provide habitat structures (e.g., downed large [> 12 inches in 
diameter] woody debris and snags) to support wildlife including 
amphibians; and  

4. Provide for an increase in overall habitat functions in the lower 
Columbia River. 

 
3.2.2 Design Objectives 

To achieve these goals, the following objectives have been developed 
for the mitigation actions: 

1. Martin Island Freshwater Intertidal Marsh - Establish suitable site 
elevations (using the known (surveyed) elevation of immediately 
adjacent intertidal emergent marsh vegetation) that results in tidal 
inundation to support freshwater intertidal emergent marsh 
communities. 

2. Martin Island Emergent Wetland and Woodland Bottoms 
Emergent Wetland – Provide seasonal wetland hydrology to 
support emergent vegetation. For Woodland Bottoms, the levees 
encasing Burris Creek will be removed in part to allow flood 
waters from the stream to spread over the 97-acre wetland 
mitigation unit.  This will allow for a more natural hydrologic 
regime to influence the wetland mitigation unit.  Material 
borrowed from the Burris Creek levees will be used to construct 
perimeter levees around the mitigation wetland to ensure that a 
comparable level of flood protection is maintained for neighboring 
properties. 

3. Provide area and functional replacement for impacts to 5.4 acres of 
wetland at Puget Island and 10.8 acres of wetland at Mt. Solo. 

4. Provide buffer and riparian habitat. 

5. Provide freshwater intertidal marsh and emergent wetland habitat 
and deciduous riparian forest habitat for a diverse array of wildlife 
species.   

6. Provide deciduous riparian forested habitat, including shrub 
understory buffer, and feeding, rearing and breeding habitat for 
emergent wetland associated birds, mammals and amphibians. 

7. Provide habitat for amphibians. 

8. Provide a more diverse aggregate of habitat types. 
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9. Assure long-term protection of the mitigation sites through 
acquisition in fee title and transfer to the appropriate State of 
Washington agency for management. 

 
3.2.3 Performance Standards 

The performance standards correspond to the design objectives and 
define measurable criteria that are evaluated to predict when a 
mitigation element has been successfully implemented or 
accomplished and whether overall mitigation goals have been met at 
the end of the monitoring program (Table 1).  Interim performance 
standards, identified in Chapter 6 – Monitoring Plan, are measurable 
criteria that are evaluated at periodic intervals during compliance 
monitoring and serve as indicators of the need for adaptive 
management or contingency actions.
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Table 1. Mitigation goals and associated design objectives, design criteria, and final performance standards. 

Design Objective  Design Criteria Final Performance Standard 

Wetland Mitigation Goal 1: Achieve no net loss of wetland acreage and improve wetland function by establishing 7 acres of emergent 
marsh and 16 acres of freshwater intertidal emergent marsh at Martin Island and 97 acres of emergent wetland 
at Woodland Bottoms. 

Provide seasonal wetland hydrology to 
support emergent vegetation. 

At Martin Island, excavate to establish an 
elevation that would increase the duration of 
inundation to support emergent wetland 
communities on 7 acres.  At Woodland 
Bottoms, eliminate site drainage ditches, 
remove agricultural impacts (grazing and 
tillage), construct water control structures (low 
levees and pipes with risers) and remove the 
Burris Creek levees to provide for and 
maintain site inundation for approximately 8 
months of the year for the 97-acre emergent 
wetland. 

Emergent Wetland – Surface water (internal 
drainage and collection) will be present from 1.0 
inches to 1.5 foot depths approximately 8 months 
of the year with soil saturation typically for the 
balance of the year. The levees encasing Burris 
Creek will be removed in part or in total, 
depending on borrow material requirements to 
construct perimeter levees for wetland mitigation 
unit, to within a foot (Appendix A, Figure 11) of 
typical Burris Creek surface level to ensure 
freshets overtop bank and flood over 97 acre 
wetland mitigation unit. 

Martin Island Freshwater Intertidal Marsh - 
Establish suitable site elevations (using 
the known elevation of immediately 
adjacent intertidal emergent marsh 
vegetation) that results in tidal inundation 
to support freshwater intertidal emergent 
marsh communities. 

Freshwater Intertidal Marsh (Martin Island) – 
fill embayment with approximately 460,000 of 
sand and cap with approximately 56,000 cy of 
topsoil (2-foot cap).  Site elevation will mimic 
immediately adjacent intertidal marsh plant 
community, and will be at an elevation below 
that which could support reed canarygrass.  

 

Freshwater Intertidal Marsh:  Site will be 
inundated twice daily by normal tidal fluctuations.  
Inundation will be assured by matching surface 
elevation of mitigation site substrate to survey 
surface elevation of adjacent intertidal marsh 
habitat. 

 Emergent Marsh (Martin Island) – Excavate an 
existing swale of approximately one foot of 
topsoil (11,000 cy) to rid area of invasive reed 
canarygrass roots, rhizomes, and seeds and 
expose native wetland plant seeds in the soil 
seed bank. 

Emergent Wetland – Surface water (internal 
drainage and collection) will be present from 1.0 
inches to 1.5 foot depths approximately 8 months 
of the year with soil saturation typically for the 
balance of the year. 
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Design Objective  Design Criteria Final Performance Standard 

Provide area and functional replacement 
for impacts to 5.4 acres of wetland at 
Puget Island and 10.8 acres of wetland 
at Mt. Solo. 

Martin Island and Woodland Bottoms – Rely 
on seeds in the soil bank of native emergent 
wetland plant species that historically occurred 
on or near these sites prior to human 
perturbation and that are suited to seasonally 
flooded and saturated conditions, to 
repopulate the wetland mitigation sites. 

Native emergent wetland species will contribute 
at least 80% of plant cover in areas restored 
within 5 years of construction. 

Wetland Mitigation Goal 2: Provide buffer protection/riparian habitat at the mitigation sites. 

Provide buffer and riparian habitat. Restore 159 acres of deciduous riparian forest 
at Martin Island, in addition to existing riparian 
forest stands.  Restore 43 acres of riparian 
forest habitat at Woodland Bottoms. A 132 
acre pasture will be developed at Woodland 
Bottoms too that will provide buffer protection 
from adjacent land uses. 

Establish planting density of approximately 400 
cuttings and/or natural seedlings per acre of 
deciduous riparian forest species that naturally 
occur on or adjacent to the sites.  Species 
composition will be predominantly willow spp., 
black cottonwood and Oregon ash. 

Native species will contribute at least 80% of 
plant cover in buffer areas and not more than 
20% of invasive species.   

Wetland Mitigation Goal 3: Provide habitat structures (e.g., downed large (> 12 inches in diameter) woody debris) to support wildlife 
including amphibians. 

Provide freshwater intertidal marsh and 
emergent wetland habitat and deciduous 
riparian forest habitat for a diverse array 
of wildlife species.   

Provide deciduous riparian forest habitat with a 
minimum of two species that develop large 
diameter and height (cottonwood and Oregon 
ash) and an understory of shrubby willows to 
30 ft at project life (50 years). 

Deciduous riparian forested habitat will have a 
shrub understory over 25 to 50% of the area.   

Evidence of songbird nesting (nest, breeding 
territories, or observations of breeding behavior) 
will be present. Amphibians will be locatable in 
the forest floor litter.  Evidence of small mammal 
use will be present. 
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Design Objective  Design Criteria Final Performance Standard 

Provide deciduous riparian forested 
habitat, including shrub understory 
buffer, and emergent wetland feeding, 
rearing and breeding habitat for 
mammals and amphibians. 

Large woody debris (stumps and logs of native 
species) placed throughout the deciduous 
riparian forested habitat buffer and the 
emergent wetland to provide year round 
habitat for smaller mammals and amphibians 
as an interim measure until the deciduous 
riparian forest develops and matures to the 
point where it contributes these materials. 

Evidence of small mammal use (nests, feeding) 
will be present.  

Presence of habitat structure capable of 
supporting amphibians (individuals, egg clusters). 

Provide habitat for amphibians. Provide for emergent marsh plant communities 
that provide attachment substrate for breeding 
amphibian species consisting of emergent 
erect vegetation with stem diameter <0.25 
inches in emergent zones. 

Leaf litter and vegetation debris will be present to 
provide habitat for invertebrates. 

Invertebrates will be observed in the ground litter. 

Presence of habitat structure capable of 
supporting amphibian egg masses and juveniles 
(larval form) rearing in the emergent wetlands. 

Wetland Mitigation Goal 4: Provide for an increase in overall habitat functions in the lower Columbia River. 
Provide a more diverse aggregate of 
habitat types (e.g., hummocks and micro 
excavations). 

Restore emergent wetland habitat with 
associated riparian habitat buffers to provide 
wildlife habitat features that improve 
connectivity to adjacent developed or naturally 
wetland and forested habitats. 

See performance standards above. 

Assure long-term protection of the 
mitigation sites. 

Legal proof that the land has been acquired in 
fee title for wetland mitigation purposes. 

Title to the land, and permanent deed restrictions 
for the mitigation sites.  
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4. Mitigation Sites 

4.1 Site Descriptions 

There are two mitigation sites – Woodland Bottoms and Martin Island, 
located in Cowlitz County (Appendix A, Figure 8).  Woodland 
Bottoms is located south of the Martin Island mitigation site, and 
Burke Slough, Burke Island, and Martin Slough separate the two sites. 

4.1.1 Woodland Bottoms, RM W-81.0 

The Woodland Bottoms mitigation site is 284 acres in size (see 
Appendix A, Figure 8).  The site is bound by the railroad and I-5 to the 
east, a tributary slough to Burke Slough on the north, agricultural land 
and Burke Slough to the west, and agricultural land to the south 
(Appendix A, Figure 9).  The site is currently used for agricultural 
purposes, including row crops, hybrid poplar plantations, and cattle 
grazing lands.  Existing habitat types including degraded wetlands 
(grazed, row cropped) exist on the site (Appendix A, Figure 9).  
Wintering waterfowl, principally wintering Canada geese and surface 
feeding ducks use the site. 

4.1.2 Martin Island, RM W-80.0 

Martin Island is 378 acres in size (Appendix A, Figure 8).  At least 
298 acres of the island would be used for mitigation purposes with the 
80-acre balance potentially available for habitat development purposes 
based on the manner in which the property is acquired. The site is 
bound by Martin Slough and the railroad and I-5 to the east, north and 
west by the Columbia River, and Martin Slough to the south 
(Appendix A, Figure 8).  Martin Island has been used for cattle 
grazing and pastureland.  There is a 35-acre lagoon on the east side of 
the island.  The lagoon was artificially created in 1966 when sand was 
excavated for use in the construction of Interstate 5.   

The island itself is classified as wetland on the NWI wetland maps.  
The majority of the land surface is in fact existing riparian forest, 
cattle pasture and blackberry thickets.  Wetland pockets exist on the 
island where depressions or frequent flooding by the river occur.  A 
bald eagle nest is located on the west edge of the lagoon and a great 
blue heron rookery occurs north of the lagoon (Manlow 2002).  
According to WDFW PHS mapping, dusky Canada geese and other 
waterfowl use the southern tip of the island, ½ mi south of the 
embayment (Appendix A, Figure 8).  Canada geese forage in the 
pasturelands present on the island. 
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4.2 Ownership 

The Sponsor Ports will acquire the mitigation sites.  These properties 
will subsequently be conveyed to the WDFW. 

4.3 Zoning 

The zoning of the Woodland Bottoms and Martin Island mitigation 
sites is primarily agriculture.  The zoning designations should not 
affect establishing wetlands in the mitigation sites. 

4.4 Rationale for Choice of Mitigation Sites 

The Corps conducted an extensive evaluation to determine potential 
mitigation sites during the development of the IFR/EIS.  The proposed 
mitigation sites were selected for the following reasons: 

1. The mitigation sites are adjacent to the Columbia River or its side 
channels and thus provide an opportunity to expand on available 
fisheries and wildlife habitat.   

2. The sites can increase riparian and wetland habitat and provide 
buffering capacity to protect the integrity of the mitigation 
wetlands. 

3. The mitigation sites will provide habitat connectivity to adjacent 
habitats and the Columbia River. 

4. Acquisition in fee title guarantees preservation of the mitigation 
sites. 

5. Historic photographs of the sites indicate these areas formerly 
consisted of forested and shrub wetland and riparian habitat prior 
to human uses. 

6. A reliable source of water (internal drainage, Burris Creek at 
Woodland Bottoms, ground water and/or the Columbia River) will 
provide water sources necessary to support wetland vegetation.  

4.5 Existing Conditions of Mitigation Sites 

4.5.1 Vegetation 
Woodland Bottoms 
Vegetation on the mitigation site consists predominately of pasture 
grasses, row crops (i.e., corn), and hybrid poplar plantations 
(Appendix A, Figure 9). 
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Martin Island 
Vegetation on this site consists of pasture grasses, blackberry thickets, 
and an established willow and cottonwood dominated riparian forest 
habitat (Appendix A, Figure 12). 

4.5.2 Hydrology 
Woodland Bottoms 
The mitigation site lies behind main flood control dikes and an interior 
drainage system, (e.g., ditches, pump station and tide gate) is in place 
to drain waters from the diking district, including the mitigation site.  
Existing hydrology is from internal drainage and groundwater.  The 
levees along Burris Creek will be removed in part or whole, depending 
upon borrow requirements to construct the perimeter levees for the 
wetland mitigation unit, in order to allow freshets to flood over the 
wetland mitigation unit and thereby affect a natural hydrologic regime. 

Martin Island 
Martin Island is occasionally flooded by the Columbia River during 
freshets. 

4.5.3 Soils 
Woodland Bottoms 
The soils at Woodland Bottoms are characterized as Caples and 
Newberg series. 

Martin Island 
The soils at Martin Island are characterized as Caples and Newberg 
series.  There is a pocket of riverwash adjacent to the Columbia River.  

4.5.4 Fauna 
Woodland Bottoms 
The site is currently used by wintering waterfowl, principally 
wintering Canada geese and surface feeding ducks.  Small mammals, 
amphibians, and passerine birds also use the site but the extent of use 
is limited by the lack of vegetative cover and complexity due to 
agricultural practices. 

Martin Island 
A bald eagle nest is located in the riparian forest stand near the west 
edge of the lagoon and a great blue heron rookery occurs north of the 
lagoon (Manlow 2002).  According to WDFW PHS mapping, dusky 
Canada geese and other waterfowl use the southern tip of the island, ½ 
mi south of the embayment (Appendix A, Figure 8).  Wintering and 
resident Canada geese forage in the pasturelands present on the island.  
Small mammals, amphibians, and passerine birds use the site. 
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4.5.5 Functions 
Woodland Bottoms 
This site currently provides some limited wetland functions including 
foraging habitat for waterfowl and great blue herons.  Wetland 
functions have been compromised by the use of the site for grazing, 
row-crop agriculture and farming of hybrid poplars. 

Martin Island 
This site provides wetland functions including some flood storage, 
forage and rearing habitat for birds, small mammals, and amphibians, 
nesting habitat for a bald eagle pair, nesting and rearing habitat for 
great blue herons, and primary production, insect faunal and detrital 
inputs to the lagoon and surrounding water bodies. 

4.5.6 Buffers 
Woodland Bottoms 
Buffers include a flood control dike on the northern boundary, I-5, 
including the toe drain and right-of-way to the east, and agricultural 
lands to the west and south. 

Martin Island 
Buffers include the Columbia River to the west and Martin Slough to 
the east and south.  Riparian forest stands on the island also buffer 
much of the area targeted for mitigation development. The island 
tapers to a point at the northern tip where Martin Slough and the 
Columbia River join.   

4.5.7 Estimate of Wetland Functions After Performance 
Standards are Met 

A functional assessment, using Ecology’s Methods for Assessing 
Wetland Functions on Riverine and Depressional Wetlands in the 
Lowlands of Western Washington (Ecology 1999) will be conducted 
prior to implementing the mitigation actions to collect baseline 
information for which subsequent monitoring data can be compared 
with. 

The functional performance level for newly established wetlands on 
the mitigation sites is estimated using the conceptual site plan and best 
professional judgment.  

Wetland functions anticipated at the mitigation sites after performance 
standards have been met include: 

• Song bird habitat 

• Waterfowl foraging, nesting and rearing habitat 
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• Amphibian habitat 

• Mammal habitat 

• Fisheries foraging and rearing habitat in Martin Island lagoon 

• Plant diversity (although plant diversity is not a function, per se, it 
is a good indicator of overall wetland quality) 

• Primary production and nutrient retention and transformation 

• Detrital export from wetlands 

• Export of leaf liter and woody debris from the deciduous riparian 
buffer habitat and large woody from the riparian buffer habitat 
after establishment 

4.6 Opportunities and Constraints 

The Woodland Bottom and Martin Island sites provide an opportunity 
to: 

1. Provide habitat adjacent to Burke Slough;  

2. Remove grazing and agricultural tillage, herbicides and pesticides;  

3. Provide deciduous riparian forest buffer habitat; 

4. Restore wetland habitats to areas that historically supported this 
habitat type; and 

5. Remove 35+ acres of Himalayan and evergreen blackberry from 
Martin Island and subsequent restoration of this acreage to riparian 
forest.  

6. Provide for a continuous, large block of secure wetland and 
riparian forest habitat in the lower Columbia River.  

There are no significant constraints on either site to providing wetland 
mitigation.  At Woodland Bottoms, water control structures (low 
levees, overflow structures) are required to protect immediately 
adjacent properties from flooding when Burris Creek floods, while 
maintaining proper hydrologic conditions on the wetland mitigation 
site to support emergent wetland habitat. 
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5. Preliminary Site Grading, Planting Plan, and Hydraulics/Hydrology 

The habitat features for the Woodland Bottoms mitigation site are 
shown in Appendix A, Figures 10 and 11, and for the Martin Island 
mitigation site are shown in Appendix A, Figures 13 and 14. 

5.1 Site Grading 

The mitigation objectives for the 7-acre emergent wetland at Martin 
Island would be achieved by: 

1. Grading the 7-acre site to approximately one-foot lower in depth to 
remove reed canarygrass roots, rhizomes, seeds in the soil and 
vegetative matter plus allow for native wetland plant seeds in the 
soil seedbank to germinate and become established; and  

2. Establishing hydrology to support the targeted wetland 
community.   

 
This section discusses the technical considerations, constructability 
issues, and limitations associated with grading the mitigation site. 

The proposed grading potentially involves one earthwork construction 
step.  Surface soil would be excavated one foot below existing grade 
and removed from the site.   

No grading is proposed for restoration of wetland habitat at Woodland 
Bottoms, with the exception of grading required to remove the Burris 
Creek levee and construct the perimeter levee for the wetland 
mitigation unit. 

5.2 Excavation 

At the 7-acre emergent wetland site on Martin Island, soils would be 
excavated to a depth of approximately one foot in order to remove 
invasive reed canarygrass roots, rhizomes, seeds and vegetative matter 
in order to expose native wetland plant seeds in the soil seed bank, and 
establish grades appropriate to support proposed wetland communities. 

No excavation is proposed for restoration of wetland habitat at 
Woodland Bottoms other than that required to remove borrow material 
for levees and associated infrastructure such as an overflow weir. 
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5.3 Filling 

At the Martin Island site, the embayment will be filled with dredged 
material sand and capped with two feet of topsoil from the adjacent 
uplands to create 16 acres of intertidal marsh habitat (Appendix A, 
Figure 10).  The entrance channel will not be filled.  Fill will be to an 
elevation based upon surveyed surface elevation of adjacent intertidal 
marsh habitat.   

Portions or all of the Burris Creek levees, based upon borrow 
requirements for the perimeter levees for the wetland mitigation unit, 
will be removed to establish a more natural hydrologic regime.  
Removal of the Burris Creek levees will allow waters from the stream 
to flood over the wetland management unit during freshets, affecting a 
more natural hydrologic regime for the area.  The wetland mitigation 
unit perimeter levees are required to protect adjacent properties from 
flooding and will be constructed to a height comparable to that of the 
existing Burris Creek levees. 

5.4 Planting Plan 

At Woodland Bottoms, no formal planting plan is proposed.  Rather, 
natural reestablishment of emergent wetland vegetation is expected 
once agricultural practices are discontinued and site hydrology is 
restored via flooding of Burris Creek waters onto the wetland 
mitigation unit.  The existing wetland vegetation is expected to be 
released upon removal of agricultural practices and provision of a 
more natural hydrologic regime. At Martin Island, the 7 acre wetland 
site and emergent marsh in the embayment will rely initially upon 
natural recruitment to establish the wetland plant community.  
Emergent wetland plant seeds in the soil seed bank are expected to 
provide the source material for the 7-acre wetland.  Columbia River 
flows and tidal fluctuation are expected to provide the seed and 
propagules source for establishment of tidal marsh vegetation in 
Martin Island embayment.   

Deciduous riparian forest buffer habitat will be established through 
site tillage, planting of cottonwood, willow, and Oregon white ash, 
plus natural establishment via seeds dispersed from the adjacent 
riparian forest stands.  These riparian forest species are native to the 
area and currently occur on or adjacent to the mitigation sites.  At 
Woodland Bottoms, approximately 43 acres of riparian forest buffer 
and habitat would be restored (Appendix A, Figure 10).  Species 
composition per acre would consist of 11,000 black cottonwood 
cuttings, 4,400 willow cuttings, and 2,200 Oregon ash cuttings and 
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seedlings.  The cuttings would be installed in late February – early 
March.  Cuttings and seedlings would be obtained from on-site, Martin 
and Burkes islands, or other local areas. 

At Martin Island, approximately 159 acres of agricultural land would 
be converted to riparian forest habitat (Appendix A, Figure 13).  
Deciduous riparian forest buffer habitat will be established through 
site tillage, planting of cottonwood, willow, and Oregon white ash, 
plus natural establishment via seeds dispersed from the adjacent 
riparian forest stands.  These riparian forest species are native to the 
area and currently occur on or adjacent to the mitigation sites.  Species 
composition per acre would be targeted for 250 black cottonwoods, 
100 willows, and 50 Oregon ash.  The cuttings would be installed in 
late February – early March.  Cuttings and seedlings would be 
obtained from on-site, Martin and Burkes islands, or other local areas.   

5.5 Hydrology 

Water for the Woodland Bottoms mitigation site will come from water 
that floods over the wetland mitigation unit from Burris Creek during 
freshets and internal drainage of surface water.  The sources of water 
for the wetlands on Martin Island are surface drainage, ground water 
and surface water from Martin Slough or the Columbia River. 

5.6 Habitat Structures 

Habitat structures (i.e., logs and woody debris) would be placed in the 
tidal wetland habitat developed in the embayment at Martin Island and 
in wetlands at Woodland Bottoms.  Logs could be deciduous trees of 
various species (black cottonwood, red alder, Oregon white ash), 
western red cedar and/or Douglas fir trees.  These species are readily 
available in the immediate area..  They will be a minimum of 16 
inches in diameter and would be in the form of whole logs with several 
limbs left intact.  
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6. Monitoring Plan 

Three types of monitoring are proposed. 

Construction Monitoring 
Oversight of work at the mitigation sites will be needed to ensure that 
contractors are following requirements identified in the final plans and 
specifications developed for the site.   

As-Built Monitoring 
An as-built report would be prepared to define the baseline conditions 
for measuring progress towards the mitigation goals and final 
performance standards.  The as-built also establishes any permanent 
sampling locations for future compliance monitoring activity.  Any 
significant deviations between the final site plan and the as-built 
would be noted, and the significance of these deviations evaluated.  
Baseline data on hydrology, vegetation, wildlife, topography will be 
used to evaluate wetland function and compliance with the 
performance standards summarized in Table 1 and outlined in detail in 
Table 2.  Monitoring would also include photographic documentation 
of site features and the development of habitat on the site. 

Compliance Monitoring 
Compliance monitoring would be conducted to determine the degree 
to which the mitigation action meets performance standards, identifies 
potential problems and recommends corrective actions, provides a 
record of site development progress, and reports monitoring protocol 
effectiveness.  The monitoring plan will be developed in consultation 
with permitting agencies and will be based on the most current and 
scientifically accepted methods.  At least one protocol that could be 
used includes Ecology’s Methods for Assessing Wetland Functions on 
Riverine and Depressional Wetlands in the Lowlands of Western 
Washington (Ecology 1999).  

Monitoring will occur according to the schedule indicated in Table 2.  
Most monitoring activities would be completed along permanent 
transects and fixed points established and marked during the as-built 
survey; however, as determined in the field, additional monitoring may 
be needed to document unique conditions not present at pre-
established sampling locations.  All monitoring would use standard 
ecological techniques to sample, measure, or describe vegetation, 
hydrologic, and wildlife habitat conditions.  These techniques include 
walk-through surveys, line-intercept sampling along transects 
(Canfield 1941), plot sampling (Daubenmire 1959), and wetland 
delineation (FICWD 1989; Environmental Laboratory 1987).
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Table 2. Wetland monitoring methods, reporting schedule, and contingencies. 

Design Objective Performance Standard Method Month Frequency 
Interim Performance 
Standardsa Contingency Action 

Forested Buffer / 
Riparian Vegetation 

Species composition Walk-through surveys 
and plot or belt transect 
sampling to document all 
plant species present 

June-July As-built and 
Years 1, 3, 5, 7, 
and 10 

>80% survival of planted 
stock; density at least 400 
stems per acre to include 
naturally established 
seedlings 

None 

 Tree and shrub density Measure by line-intercept 
method along transects 

June-July  Years 1, 3, 5, 7, 
and 10 

60 – 80% survival; density 
less than 400 stems per acre; 
total stems to include 
naturally established 
seedlings 

Evaluate reason(s) for 
mortality, and replant to 
achieve performance 
standard. 

 Plant growth Walk-through surveys to 
estimate annual shoot 
growth and survival rates 

June-July  Years 1, 3, 5, 7, 
and 10 

<60% survival; total stems to 
include naturally established 
seedlings 

Evaluate reason(s) for 
mortality; consider species 
suitability for site conditions; 
replant with the same or 
alternate species. 

 Vegetation structure Describe from walk-
through surveys, 
incorporating data from 
above analysis as 
available 

June-July  Years 1, 3, 5, 7, 
and 10 

Presence of seed and/or fruit 
production on shrub species 

None 

     Lack of seed and/or fruit 
production on shrub species 

Evaluate potential reasons 
for lack of seed and/or fruit 
production; evaluate health 
and vigor; consider 
fertilization. 

Emergent and 
Marsh Wetland 
Vegetation 

Species composition Walk-through surveys to 
document all plant 
species present 

June-July As-built and 
Years 1, 3, 5, 7, 
and 10 

Species composition includes 
at least 40% of plant species 
present in adjacent reference 
wetland 

None 

 Herbaceous plant 
coverage/density 

Measure by plot 
sampling method along 
transects 

June-July Years 1, 3, 5, 7, 
and 10 

Total cover by emergent 
wetland species at least 70%

None 
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Design Objective Performance Standard Method Month Frequency 
Interim Performance 
Standardsa Contingency Action 

     Total cover by emergent 
wetland species less than 
70% 

Consider supplemental 
plantings.  When invasive 
species (reed canarygrass) 
represent greater than 20% 
cover, control of this species 
by herbicide or other 
recommended methods 
would be evaluated. 

     Total cover by emergent 
wetland species less than 
20% 

Re-evaluate the grades and 
hydrology of the site and re-
establish if necessary.  
Consider supplemental 
plantings. 

 Plant growth Walk-through surveys to 
estimate annual shoot 
growth and survival rates

June-July Years 1, 3, 5, 7, 
and 10 

Primary productivity of native 
emergent wetland species at 
least 40% of adjacent 
reference marshes.  

None 

 Vegetation structure Describe from walk-
through surveys, 
incorporating data from 
above analysis, as 
available 

June-July Years 1, 3, 5, 7, 
and 10 

Height and vegetative density 
measure on cover boards 
40% of adjacent reference 
marsh 

Re-evaluate the grades and 
hydrology of the site and re-
establish if necessary.  
Consider supplemental 
plantings. 

Wetland Hydrology Soil saturation Depth from the soil 
surface to groundwater 
measured at permanent 
sampling stations in 
forested, shrub, and 
emergent wetland zones 

February, 
June, 
September 

Years 1, 3, 5, 7, 
and 10 

Comparable to adjacent 
reference marsh.  At 
Woodland Bottoms, surface 
water present from 1.0 inch 
to 1.5 foot depths 
approximately 8 months of 
the year. 

At Martin Island - saturation 
within 6 inches of surface 
from December through April 
(normal rainfall years). 

At Martin Island intertidal 
freshwater marsh –tidal 
inundation twice daily. 

Evaluate hydrology and need 
for supplemental water 
supply with consideration for 
seasonal/year weather 
expression.  Possible 
solutions include modification 
of water control structures, 
changing grades. 
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Design Objective Performance Standard Method Month Frequency 
Interim Performance 
Standardsa Contingency Action 

 Surface water depth Water depths measured 
at permanent sampling 
stations in shrub and 
emergent wetland zones 

February, 
June, 
September 

Years 1, 3, 5, 7, 
and 10 

Comparable to adjacent 
reference marsh. 

Evaluate hydrology and need 
for supplemental water 
supply with consideration for 
seasonal/year weather 
expression 

 Habitat structure Description of habitat 
structure from walk-
through surveys 

February, 
June 

Years 1, 3, 5, 7, 
and 10 

Evaluate based upon results 
from plant growth and 
vegetative structure surveys 

See vegetative structure 
proposals. 

Wildlife usage  Conduct surveys to 
record wildlife species 
and activities on-site. 

January, 
April, June, 
November 

Years 1, 3, 5, 7, 
and 10 

Observations of a variety of 
wildlife use of the sites 

None; or if use limited, 
evaluate reasons for non-
attainment.  Possible 
solutions include modifying 
water control structures, 
changing grades, and adding 
more structure. 

Long-term 
Protection 

   Years 1 There is no interim 
performance standard 
because the Sponsor Port’s 
must provide proof of a deed 
restriction prior to the site 
being used for mitigation. 

None 
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General monitoring methods are described below. 

6.1 Hydrologic Regime 

At Woodland Bottoms and for the 7-acre emergent wetland at Martin 
Island, surface water elevations would be measured within the wetland 
itself, and soil saturation would be measured by digging test pits to 
determine the level of ground water.  At the Martin Island freshwater 
intertidal marsh, surface water elevations would be measured with a 
measuring rod and calibrated for the tidal elevation. 

6.2 Vegetation Structure 

Naturally colonizing vegetation will be monitored to measure the 
species composition and density. 

Permanent vegetation sampling and photographic points will be 
established using lath and rebar within wetland mitigation areas at 
locations representative of the emergent marsh plant community being 
sampled.  At each sampling point, either a 1.0-m2 quadrat for 
emergent, or the line intercept method for shrub and forested 
vegetation, will be used to measure the following: 

• all plant species, in the order of dominance, based on relative 
percent cover of each species within the vegetative strata; 

• the species composition (i.e., percent of each species, exotic or 
native, planted or colonized); and 

• average height and general health of each planted species. 

The vegetation data will be correlated with the surface and 
groundwater water regimes to evaluate the relative success of planted 
vegetation communities. 

6.3 Fauna 

A species list of fauna expected and known to occur in wetlands in the 
project vicinity will be filled out in conjunction with conducting 
monitoring.  The kinds and locations of habitat used by each species 
will be recorded when observed.  Any breeding or nesting activity in 
the mitigation areas will be documented. 
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6.4 Assessing Wetland Functions 

Functions of the wetland mitigation sites will be assessed prior to 
construction to establish baseline conditions and after construction as 
part of the overall monitoring plan using Methods for Assessing 
Wetland Functions on Riverine and Depressional Wetlands in the 
Lowlands of Western Washington (Ecology 1999). 
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7. Site Protection 

As discussed in Section 4.2, the Sponsor Ports will acquire the 
mitigation sites in fee title.  Legal proof that the land will continue to 
be adequately protected will be documented through property deed 
restrictions.  The sites will be conveyed to the WDFW. 
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8. Adaptive Management and Contingency Plan 

Monitoring results will be reported annually, by December 30, to 
Ecology, Wahkiakum County, City of Longview, and Cowlitz County 
so that contingency actions, if any, can be implemented before the next 
winter. 

In addition to the annual report, an as-built report will be completed 
following construction of the mitigation sites (i.e., Year 0) and 
submitted to Ecology and the local jurisdictions for review and 
approval.  The as-built report will define existing conditions (e.g., 
topography, water levels, plant communities, infrastructure) in the 
mitigation areas following construction.  It will serve as the baseline 
from which achievement of mitigation objectives can be measured.  
Each monitoring report will document project success relative to the 
mitigation performance standards. 

All contingencies cannot be anticipated.  The contingency plan needs 
to be flexible so that modifications can be made if portions of the final 
design do not produce the desired results.  Problems or potential 
problems will be evaluated by a qualified wetland ecologist, the Corps, 
Ecology, and Cowlitz County.  Specific contingency actions will be 
developed, agreed to by consensus, and implemented based on all 
scientifically and economically feasible recommendations. 

Contingencies may include the following: 

• Modifying grades to correct too low or too high elevations. 

• Plantings to correct excessive mortality. 

• Monitoring beyond Year 10, or unscheduled monitoring during 
Years 1 through 10. 

Table 2 incorporates contingency measures for the mitigation sites. 
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9. Responsible Parties 

The mitigation actions will be implemented by the Corps and Sponsor 
Ports, which include the Port of Longview, the Port of Kalama, the 
Port of Vancouver, and the Port of Woodland.  Tracey McKenzie, 
Anchor Environmental, and Geoff Dorsey, Corps, Portland District, 
prepared this mitigation plan.  
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Consistency with Washington Local Shoreline Master Programs (Revised) 
Columbia River Channel Improvement Project 
 
 
1. Introduction 
 
This report is prepared primarily for the purpose of reviewing consistency of the Project with 
local shoreline master programs (“SMPs”) to comply with the Washington State Environmental 
Policy Act (SEPA), chapter 43.21C RCW.  The level of detail results from the extensive 
discussions that have occurred between the Washington Ports, the Corps, and State and local 
agencies.  This level of detail exceeds the amount of information often found in an 
Environmental Impact Statement.   

 
The Project takes place within five different local shoreline jurisdictions in Washington:  
Wahkiakum County, Clark County, Cowlitz County, the City of Longview and the City of 
Vancouver.  Accordingly, this report demonstrates consistency of all Project activities with 
statewide shoreline requirements under the Shoreline Management Act (“SMA”) as well as the 
applicable shoreline requirements of those five applicable local jurisdictions.   
 
In addition, the analysis in this report supplements the Coastal Zone Management Consistency 
analysis in Exhibit F of the Final SEIS.  In order to meet the requirements of the federal Coastal 
Zone Management Act (“CZMA”), all activities must be consistent with the States’ Coastal Zone 
Management Program.  Washington’s State Coastal Zone Management Program includes 
Wahkiakum County and Pacific County.  Therefore, the analysis, discusses Pacific County’s 
Shoreline Master Program, although no Project activities will occur in Pacific County’s 
shoreline.   

This report reviews the specific use activity regulations as well as the more general goals and 
policies for the proposed activities in each jurisdiction and finds that the Project is not only 
consistent and in general conformance with these standards, it actually promotes several key 
goals and policies for circulation and economic development. 

2. Method 

The Project permitting team met with appropriate regulatory personnel from each of the local 
jurisdictions to discuss permitting requirements, including the application of local SMPs to 
Project activities within their jurisdiction.  The meetings, called Focus Groups, were held with 
individual jurisdictions to ensure that each local government had the opportunity to ask questions 
and express concerns about the Project.  The Project team also had the opportunity to verify their 
understanding of the local requirements and ordinances.  Focus group meetings with City 
jurisdictions took place with those of their respective Counties in order to identify and clarify 
similarities and differences in requirements.  At least one representative from the Department of 
Ecology attended each meeting.  Focus Group meeting dates are listed in Table 1 below. 

 

Table 1 Focus Group meetings with local jurisdictions. 
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Date Jurisdiction 

October 25, 
2001 

Wahkiakum County 

October 24 
2001 

Pacific County 

November 20, 
2001 

Cowlitz County/City of Longview 

January 23, 
2002 

Clark County/City of Vancouver 

 

At the Focus Group meetings, it was determined which sections of the appropriate SMP applied 
to each of the disposal and mitigation sites.  The Project team checked each provision of the 
applicable SMP to make sure that all Project activities were consistent with the requirements.  
The Project team coordinated with local jurisdiction personnel in completing this consistency 
analysis.  This process is documented in Section 3, Process, and the analysis is provided in 
Section 4, Results. 

In addition, the Project team met with Ecology to discuss the draft consistency analysis.  As a 
result of these meetings, a more detailed analysis of the Ocean Resource Management Act was 
performed.  This analysis resulted in significant revision to the discussion of the Pacific County 
Shoreline program. 

3. Process 
 
The SMA classifies certain shoreline areas as “shorelines of statewide significance.”  As such, 
certain state statutory use priorities and policies apply to these “shorelines of statewide 
significance.” 

 
The SMA also requires cities and counties to classify the State’s shorelines within their 
jurisdictions as “types” of shoreline environments (such as urban, rural, conservancy, and so on), 
encompassing both aquatic environments and upland areas within shoreline jurisdiction.  Local 
SMPs may designate appropriate “uses” for specific shoreline environments, incorporating both 
regulatory standards and broader policy objectives and guidelines.   
 
The format of this report corresponds with the standards for review of shoreline development 
proposals.  It evaluates the consistency of those project elements with the specific “use” 
regulations and broader policy objectives and guidelines applicable to that shoreline 
environment.  Because of the way SMPs are written, there are typically numerous policies, 
guidelines, regulations, and criteria that apply to any given project element, many of which are 
duplicative.  The reader is requested to bear with the repetition inherent in each SMP.  Summary 
statements and cross-references are used as much as possible without making the analysis 
difficult to follow.   
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3.1 Summary of Applicable Standards.  The report begins by evaluating shoreline 
consistency of all Project elements with criteria for shorelines of statewide significance: 
 
3.1.1 Shorelines of Statewide Significance Criteria.  The Columbia River is a shoreline 
of statewide significance.  Therefore, all Project elements occurring within shoreline jurisdiction 
are reviewed for consistency with the six criteria for shorelines of statewide significance listed in 
the Act.  These are, in order of priority: 
 

• Recognize and protect the state-wide interest over local interest; 
• Preserve the natural character of the shoreline; 
• Result in long term over short term benefits; 
• Protect the resources and ecology of the shoreline; 
• Increase public access to publicly owned areas of the shoreline; 
• Increase recreational opportunities for the public in the shoreline; 
• Provide for any other element deemed appropriate or necessary. 

 
The report then evaluates shoreline consistency of the Project elements occurring in each 
jurisdiction, with the provisions of the respective jurisdiction’s SMP. 
 
3.1.2 Shoreline Substantial Development Criteria.  Each Project activity is also reviewed 
to determine whether it is permitted in the relevant jurisdiction.  Project activities are reviewed 
under the criteria for a shoreline substantial development permit.  The standards are: 
 

• Compliance with Use Regulations and Standards.  Each Project activity is reviewed for 
compliance with the specific regulations and standards governing that type of use or 
activity.  For example, disposal of dredged material is reviewed under the use standards for 
disposal of dredged material and/or landfill, resale of dredged materials is reviewed under 
the specific use standards for mining, etc. 

• Consistency with Policy Goals, Objectives and Guidelines.  Each Project activity is also 
reviewed for consistency with the general policy goals, objectives and guidelines for that 
type of use or activity.   

 
3.1.3 Conditional Use Criteria.  Certain activities may constitute conditional uses.  The 
Project is reviewed for consistency with the Conditional use criterion in Section 4.1.3.   
 
4.   Results –Findings of Shoreline Consistency 
 
4.1 Shorelines of Statewide Significance.  
 
4.1.1 Project Activities within Shorelines of Statewide Significance.  The Project 
includes the following types of activities that will take place within shorelines of statewide 
significance.  Table 1 summarizes information regarding upland disposal and shoreline disposal 
sites.  A potential ocean disposal site was selected after a thorough analysis of alternative 
disposal sites.  The site is located more than 3 miles offshore, and therefore outside the shoreline 
jurisdiction.  The site is also located south of Cape Disappointment.  Under the SMA’s definition 
of a shoreline of statewide significance, the site is not in a shoreline of statewide significance.  
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The ocean disposal site would not be used under the preferred option.  Under other alternatives, 
ocean disposal would only occur following additional site planning and baseline studies. 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging 
 
The Columbia River will be dredged from CRM 3 to CRM 106.5 to deepen the existing 40-foot-
deep channel to the newly authorized depth of 43 feet.  Once the channel improvements are 
made, maintenance dredging will be conducted to maintain the 43-foot channel.  Dredged 
material will be disposed in a variety of aquatic and shoreline sites.   
 
Both construction and maintenance of the 43-foot channel will be conducted using a combination 
of dredging methods currently used for channel maintenance, primarily hopper and pipeline 
dredges.  Overall construction of the 43-foot channel is anticipated to require removing 
approximately 14.5 mcy of dredged material, as well as 50,500 cubic yards of basalt rock and 
440,000 cubic yards of cemented sand, gravel and boulders.  Over the first 20 years following 
completion of the channel improvements, overall annual maintenance dredging is expected to 
decline from around 8 mcy to about 3 mcy of sand as the new channel reaches equilibrium.  
Annual maintenance will then continue at an average of about 3 mcy of sand per year for the 
remaining 30-year life of the Project.   
 
Columbia River - Dredged Material Flowlane Disposal 
 
Flowlane disposal, similar to that which currently occurs for channel maintenance, will be done 
in selected locations from CRM 3 to CRM 106.5 in or adjacent to the navigation channel, where 
depths range from 50 to 65 feet, but are typically greater than 50 feet.  Flowlane disposal will 
distribute dredged material in areas within or adjacent to the navigation channel that are at depths 
greater than the channel, to minimize the potential for material settling back into the channel and 
causing additional shoaling problems.   
 
Flowlane disposal sites are not specifically designated because they vary according to the 
condition of the channel and the techniques used by the contractor selected to perform the work.  
Flowlane disposal is dispersed along the channel to minimize the potential for material settling 
back into the channel and causing additional shoaling.   
 
Upland Dredged Material Disposal 
 
A number of upland disposal sites will also be used for the disposal of dredged sediments, to 
reduce the need for in-water disposal.  The Project will use existing disposal sites to the extent 
feasible, as well as three new sites that are located at least 300 feet beyond the River. One site, 
Adjacent to Fazio in Clark County, would result in disposal on new ground for approximately 
one-half of the 17-acre site. Upland disposal sites include: Brown Island, Puget Island and Rice 
Island in Wahkiakum County; Austin Point, Martin Bar, Northport, Cottonwood Island, Howard 
Island, IP Rehandle, Reynolds Aluminum, and Hump Island in Cowlitz County; Mt. Solo in the 
City of Longview (Cowlitz County); Fazio and adjacent to Fazio in Clark County; and Gateway 
in the City of Vancouver (Clark County).   
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The Rice Island and Hump Island sites will only be used for disposal of maintenance dredge 
material.  Four new sites: Gateway, Adjacent to Fazio (if necessary in the future), Mt. Solo and 
Puget Island are proposed in the state of Washington.  These sites are located at least 300 feet 
from the Columbia River.  
 
Shoreline Disposal  
 
The Project also includes a  shoreline and beneficial use disposal site at Skamokawa in 
Wahkiakum County.  This site will only be used for maintenance dredge material. 
 
Restoration Activities 
 
The Project incorporates a number of ecosystem restoration activities.  The following are located 
in Washington State:  a combined pump/gravity water supply for restoring wetland and riparian 
habitat at Shillapoo Lake (CRM 91); tidegate retrofits with fish slides for salmonid passage at 
selected locations along the lower Columbia River; connecting channels at Hump-Fisher Islands 
to improve fish access to embayments and rearing habitat for juvenile salmonids.  Additional 
ecosystem restoration features that are planned include:  Purple Loosestrife Control Program, 
Cottonwood/Howard Island Columbia White-Tailed Deer Introduction, and Bachelor Slough 
Restoration.  Dredged materials will be used to attain target depths for some of these intertidal 
and/or subtidal habitat restoration efforts.  These actions will restore and improve the habitat of 
native species found in the lower Columbia River ecosystem.    
 
Mitigation Features 
 
The Projects includes a number of mitigation features to address impacts caused by the Project.  
The following mitigation features are located in Washington State:  Martin Island Embayment 
and Woodland Bottoms.  The activities required to implement this mitigation are discussed in 
Section 4.5. 
 
Dredged Material Resale Activities 
 
The Project also uses a number of disposal sites from which disposed sediments may be sold and 
reused.  These resale sites include the Skamokawa resale site in Wahkiakum County, the Fazio 
and Adjacent to Fazio sites in Clark County, and the Reynolds Aluminum, International Paper, 
Northport, Austin Point, and, perhaps, Martin Bar, sites in Cowlitz County.  The Adjacent to 
Fazio site will only be used for maintenance dredge material.  These resale activities may be 
conducted by the Site owner/operator but are not part of the Project.   
 
4.1.2  Shorelines of Statewide Significance Criteria.  The Project is consistent with the 
criteria for activities within shorelines of statewide significance, which are set forth in the SMA 
in the following order of preference: 
 
1. Recognize and protect the statewide interest over local interest.   
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The Project furthers the interests of Oregon and Washington and recognizes the statewide, 
regional, and national interests in interstate commerce over local interests.  The primary purposes 
of the Project are to deepen the navigation channel of the Columbia River to a depth of 43 feet 
and to implement ecosystem restoration features.  The Project will enhance the efficiency of 
navigation on the Columbia River and improve navigational access for goods throughout 
Oregon, Washington and the region.  Navigation is one of the principal public uses recognized 
and protected under the public trust doctrine and the Washington Shoreline Management Act.  
(Johnson, The Public Trust Doctrine and Coastal Zone Management in Washington State, 
Washington Law Review, July 1992).   
 
The Columbia River is an international gateway for waterbourne cargo for the Pacific Northwest 
region and the United States.  More than 35 million tons of cargo are shipped annually on 
approximately 2,000 ocean-going vessels via the ports of Kalama, Longview and Vancouver in 
Washington, and Portland and St. Helens in Oregon.  In 2000, cargo valued at $14 billion was 
shipped via lower Columbia River ports.  The Columbia River corridor serves as a funnel for 
cargo moving from more than 40 states, which is then shipped from Columbia River ports. 
 
Since the last improvement to the Columbia River navigation channel, authorized in 1962, the 
volume of cargo carried by deep-draft vessels to and from Columbia River ports has tripled.  
During the same period, the average tonnage per vessel has also tripled, while the number of 
deep-draft vessels calling at Columbia River ports declined slightly.  Over the past 20 years, an 
increasing share of the Columbia River cargo tonnage has been carried on vessels that are 
Panamax class (the largest size vessels that can transit the Panama Canal) or larger.  These larger 
vessels have design drafts that, after allowing for underkeel clearance requirements, exceed the 
depth allowed by the 40-foot channel; consequently, these ships must often leave the Columbia 
River ports “light loaded” (i.e., only partially loaded).  Currently, more than 70 percent of the 
vessels deployed in the transpacific container trade are constrained by the 40-foot channel depth.  
This would be reduced to 39 percent with a 43-foot channel.  By deepening the navigation 
channel, the Project will continue to support these water-dependent uses that are vital to the 
economies of Oregon and Washington. 
 
Ecosystem restoration and mitigation also recognize the statewide interest.  Proposed restoration 
focuses on habitat types that have been determined to be important to species listed under the 
Endangered Species Act, including white-tailed deer and salmonids.  This habitat will also 
benefit a variety of non-listed species.  Proposed mitigations focus on habitat types determined to 
be important resources such as wetlands and riparian habitat that contribute directly and 
indirectly to aquatic and terrestrial resources.  Specific activities needed to implement restoration 
and mitigation projects are discussed under the appropriate local jurisdiction. 
 
2. Preserve the natural character of the shoreline.   
 
The Project includes restoration features to help restore the natural function of shoreline 
ecosystems and minimize intrusions on shoreline areas.  The Project’s restoration components 
responds to a well-demonstrated need for ecosystem restoration and incorporates many 
restoration actions.   
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The Project uses dredging and disposal methods similar to those used for maintenance dredging 
that are designed to minimize impacts on shorelines.  Dredging and flowlane disposal will occur 
at depths to minimize impacts.  Dredging will use hopper and pipeline dredges to minimize 
turbidity.  Flowlane disposal uses a “down pipe” with a diffuser plate at its end.  The down pipe 
extends 20 feet below the water surface to avoid impacts to migrating juvenile salmonids.  The 
diffuser and movement of the pipe help prevent mounds from forming on the river bottom.  
Upland disposal will use temporary pipelines extending from dredges.  These temporary 
pipelines will be removed after dredged material disposal occurs for each event.  The Project 
uses shoreline sites for upland disposal that have been previously used for this purpose for most 
of the disposal sites.  The new sites in Washington State are located at least 300 feet from the 
Columbia River upland to minimize intrusion on the shoreline. 
 
3. Plan for long term over short term benefit.   
 
The Project plans for the long-term benefits of enhanced navigational access.  Over the past 20 
years, an increasing share of the Columbia River cargo tonnage has been carried by Panamax 
class vessels or larger.  These larger vessels have design drafts that, after allowing for underkeel 
clearance requirements, exceed the depth allowed by the 40-foot channel; consequently, these 
ships must often leave the Columbia River ports “light loaded” (i.e., only partially loaded).  
Currently, more than 70 percent of the vessels deployed in the transpacific container trade are 
constrained by the 40-foot channel depth.  This amount would be reduced to 39 percent with a 
43-foot channel.  By deepening to 43 feet, the Project will be able to improve navigation 
infrastructure and maximize the efficiency of the vessels and waterbourne cargo shipments for 
years to come.   
 
The Project’s restoration features also are intended to provide a long-term benefit to the 
Columbia River.  These features include shallow water and intertidal habitat important to 
salmonids, habitat for white tail deer listed under the Endangered Species Act and to further 
Lower Columbia River Estuary goals for restoring natural resources in the Columbia River.  The 
Project’s mitigation activities are also intended to provide a long-term benefit to the Columbia 
River, through acquisitions, preservation and long-term protection.  The mitigation will provide a 
net increase in aquatic and riparian habitat.   
 
4. Protect the resource and ecology of the shoreline.   
 
Modeling of the Project has shown that it should have only minor, if any effects, on physical 
parameters such as salinity, stream flows, erosion and accretions.  Habitat forming processes and 
food chain effects have also been determined to be minimal.  The Project uses dredging and 
disposal methods designed to protect the resources and ecology of the shorelines.  Dredging will 
be done at depths of more than 40 feet, while salmonids generally migrate at depths of less than 
20 feet.  The primary hopper and pipeline dredges generally do not produce large amounts of 
turbidity during dredging because of the suction action of the dredge pump and the fact that the 
drag arm or cutter head is buried in the sediment.  Turbidity produced by clamshell dredges is 
minimal 
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Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  The benthic 
invertebrates that provide a major food source for some fish are found at depths of less than 20 
feet.  Therefore, restricting the disposal of dredged materials to depths greater than 20 feet will 
minimize potential impacts from this activity.  To avoid mounding during hopper-dredge 
disposal, material will be released while the dredge is in motion to disperse material over the 
flowlane disposal area.  During disposal or placement of dredged material by pipeline dredge, the 
diffuser and movement of the pipe help prevent mounds from forming on the river bottom. 
 
Upland disposal along the Columbia River channel has been reviewed by the NOAA Fisheries 
and USFWS to avoid adverse impacts on listed fish species or proposed critical habitat.  Upland 
disposal activities will employ measures to minimize potential impacts.   
 
Sand will be placed at upland disposal sites with a temporary pipeline.  The pipeline will be 
removed after the sand is in place, in order to minimize any interference with recreational 
boating and commercial fishing.  Upland disposal sites are designed to contain the dredged 
material and hold the return water while allowing sand and suspended sediment to settle.  Water 
is allowed to settle and clear through the retention pond drainage system before it runs back into 
the river.  Weirs are used to regulate the return of water to the river.  Water returned to the river 
through weirs is subject to applicable state water quality standards, after dilution, at an 
appropriate point of compliance.   
 
Upland sites that have been used for past dredged material disposal are being used again.  New 
upland disposal sites have been located 300 feet beyond ordinary high water.  All proposed sites 
have been located to avoid wetlands to the extent feasible.  Impacted wetlands will be mitigated 
at a ratio of 1:12 or greater.     
 
5. Increase public access to publicly owned areas of the shorelines.   
 
The shoreline disposal at Skamokawa Beach helps to maintain a popular public park.  A number 
of the sites that are being acquired for restoration or mitigation are currently planned to focus on 
their potential to enhance natural resources and help to recover fish and wildlife species, rather 
than to significantly increase public access because public access can adversely affect natural 
resources in a manner that would be inconsistent with the basin wide priority for natural resource 
restoration.   

 
6. Increase recreational opportunities for the public on the shorelines.  
 
The Project will enhance recreational opportunity on the shorelines by restoring the erosive 
beach at Skamokawa beach.  The ecosystem restoration features of the Project will enhance 
passive recreational opportunities for studying and viewing wildlife on the shorelines.  The 
restoration features located in Washington include restored wetland and riparian habitat at 
Shillapoo Lake (CRM 91); fish gates for salmonid passage at selected locations along the lower 
Columbia River; connecting the river to embayments at the upstream end of Hump-Fisher 
Islands for improved fish access to embayments and rearing habitat for juvenile salmonids; the 
Purple Loosestrife Control Program; the Cottonwood/Howard Island Columbia White-Tailed 
Deer Introduction; and the Bachelor Slough Restoration.   
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4.1.3 Conditional Use Criteria.  Each local SMP identifies some of the Project activities 
as conditional uses in certain areas in its shoreline.  The Project activities meet the SMA’s 
conditional use criteria as discussed below. 
 
1. The use will cause no unreasonable adverse effects on the environment or other uses 
within the area.  
 
The Project incorporates numerous best management practices and ecosystem restoration 
features and is not expected to have an unreasonable adverse effect in the areas where they will 
take place.  Dredging will be done at depths of more than 40 feet, beyond the depths at which 
salmonids generally migrate.  Flowlane disposal generally will be in depths ranging from 50 to 
65 feet, beyond the depths at which benthic invertebrates are found.  Upland disposal along the 
Columbia River, is not known to have had any adverse impacts on listed fish species or proposed 
critical habitat to date.  New upland sites are located 300 feet beyond the river to avoid adverse 
effects.   
 
2. The use will not interfere with the public use of public shorelines.  
 
Navigation is a principle public use of the Columbia River, which will be enhanced by this 
Project.  The federal government has dredged the channel for navigation purposes for over 100 
years.  Such dredging is an activity necessary to enhance and maintain the public’s navigational 
access.  Dredging and flowlane disposal will be limited to the navigation channel and adjacent 
areas will, therefore, not interfere with the other normal public uses of the shorelines.  Placement 
of dredged materials at upland disposal sites will utilize a temporary pipeline extending from the 
dredge vessel that will be removed after the dredged materials are placed to minimize 
interference with recreational boating.   
 
Shoreline disposal at Skamokawa Beach in Wahkiakum County also enhances the public use of 
the day park at that beach.  In addition to enhancing the efficiency of the navigation channel, 
another purpose of this Project is to restore ecosystem function.  This Project incorporates a 
number of ecosystem restoration projects and mitigation features that will enhance passive 
recreational opportunities for studying and viewing wildlife on the shorelines.   
 
3. The design of the proposed use will be compatible with the environment in which it will 
be located.   
 
The Project is compatible with the existing permitted uses.  Dredging and flowlane disposal has 
historically taken place and is currently ongoing in the navigation channel to maintain the 40-
foot channel depth.  Additional dredging for the 43-foot channel is, therefore, consistent with 
existing permitted uses of the navigation channel and the environment in which they will be 
located.  Most of the upland disposal sites have already been used.  New sites are being located 
300 feet beyond the Columbia River.  The upland disposal sites are, therefore compatible with 
existing uses in the environments for which they are proposed.   
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-9 Consistency with Washington Local Shoreline Master Programs (Revised)                      Page 10 
 

a. Specific performance standards shall be imposed and/or developed for any given use, to 
make that use compatible to the natural or conservancy environments, in which that use will 
locate.   
 
Each activity includes best management practices to make the use compatible with its location. 
 
4. The proposed use will not be contrary to the goals, policy statements or general intent of 
the shoreline environments of this master program.   
 
Most of the activities proposed have occurred in the same or similar locations for maintenance.  
The new upland disposal sites are sited 300 feet beyond the Columbia River. 
 
4.2 Wahkiakum County 
 
 
4.2.1 References.  Wahkiakum County’s shoreline regulations and policies are found in its 
SMP.  References below to the Wahkiakum County SMP (revised 1980) (“WCSMP”) are given 
by page number.   
 
 
4.2.2 Proposed Shoreline Uses.  The Project includes dredging and disposal of dredged 
material (including flow-lane, upland, and shoreline disposal).  Site operators may resell dredged 
materials, although this activity is not part of the Project.  Each of these activities has occurred 
within Wahkiakum County before in the same general locations as proposed for this Project, 
except for the upland disposal site on Puget Island.  The Puget Island upland disposal site is 
located 300 feet from the Columbia River and is not within the shoreline jurisdiction.  These 
activities are discussed further below: 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging,  
 
The 600 foot wide navigation channel in the Columbia River will be dredged in specific 
locations from CRM 20 to CRM 52, in Wahkiakum County.  Dredging will deepen the existing 
40-foot-deep channel to the newly authorized depth of 43 feet.  This dredging will occur in 
generally the same footprint as past maintenance dredging.  Past maintenance dredging has been 
found to be consistent with the Washington Coastal Management Program.  The Department of 
Ecology most recently determined maintenance dredging in these general areas to be consistent 
with the Washington Coastal Management Program on June 1, 2000.  This Project includes 
dredging to a new depth within the general footprint for maintenance dredging not previously 
reviewed. 
 
Columbia River – Dredged Material Flowlane Disposal 
 
Flowlane disposal could be done in selected areas from CRM 20 to CRM 52, in Wahkiakum 
County.  Flowlane disposal will occur where depths range from 50 to 65 feet in or adjacent to the 
navigation channel, but are typically greater than 50 feet.   
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Brown Island - Dredged Material Upland, CRM W-46.3/46.0 
Size:  72 acres 
Elevation:  Current surface elevation estimated at +15 feet CRD; surface elevation with total 
volume placed estimated at +66 feet CRD. 
 
Owner:  Washington Department of Natural Resources (“WDNR”) 

 
Brown Island is an existing upland disposal site located within 200 feet of the shoreline.  The site 
was included in the maintenance proposal that was subject to the June 1, 2000 consistency 
determination. 
 
Brown Island is located at the upper end of Puget Island.  No improvements are located on the 
island.  Ground surface consists of sand dredged from maintenance of the 40-ft navigation 
channel.  There is no tree cover on the site.  Brown Island is bordered by White Island.  A low, 
seasonally inundated swale separates the two. 
 
The site can accept up to 4,700,000 cy of sand.  The Corps plans to place up to that amount, 
raising the elevation up to +66 CRD.  Dredged material will be placed with a temporary pipeline 
extending from the dredge vessel.  Water will be allowed to settle and clear through the existing 
weir system before returning to the river.  Within the 200-foot shoreland environment, only a 
temporary pipeline will be used for placement of dredged materials at the site, and a return weir 
will be constructed for water drainage from the site back to the river, if it does not already exist.   
 
 
Skamokawa – Dredged Material Shoreline Disposal/ Resale, CRM W-33.4 

Size:  11 acres 
Elevation:  Current surface elevation for the shoreline site averages 0 feet CRD; post-
disposal elevation based upon site capacity +18 feet CRD although will vary with resale of 
materials and beach erosion. 
 
Owner:  Port of Wahkiakum 2 

 
Skamokawa is an existing shoreline disposal/resale.  The Skamokawa shoreline disposal site will 
only be used for maintenance dredge material. 
 
The site is zoned an urban shoreland environment above the ordinary high water (OHW) line, 
and a conservancy aquatic environment below OHW.  The property borders a day-use park to the 
southeast and northeast.  The site has been used for material disposal from the Columbia River.  
The Port of Skamokawa 2 site uses a holding area for sand that the Port sells in order to offset 
the park’s operating costs.  The resale activity is not part of this Project and would be separately 
permitted.  The sand and gravel resale operation is focused in the southeast corner of the 
property.  There are no other improvements on the site.  
  
The site can accept up to 250,000 cy of sand.  The Corps plans to place 250,000 cy of sand on 
the beach during the maintenance phases of the Project.  Sand has been placed as shoreline 
disposal at the Skamokawa site to ease severe beach erosion problems in the past, most recently 
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in 2000.  Within the 200-foot shoreland environment, only a temporary pipeline will be used for 
placement of dredged materials at the site.   
 
 
Rice Island - Dredged Material Land Disposal, CRM W-21.0  

Size:  228 acres (21 acres, Washington; 207 acres, Oregon) 
Elevation:  Current surface elevation (average for Washington 21 acres) estimated at +13 feet 
CRD; surface elevation with total volume placed estimated at +53 feet CRD. 
 
Owners:  WDNR and Oregon Division of State Lands (“ODSL”) 

 
Rice Island is an existing upland disposal site located within 200 feet of the shoreline.  The Rice 
Island site will only be used for maintenance dredge material.  The site was subject to the June 1, 
2000 consistency determination. 
 
The property occupies the majority of a roughly northeast-southwest trending bar island.  The 
island was created with material dredged from the Columbia River.  The topography of the island 
interior is relatively level, as the dredged material has been evenly distributed across it.  
Improvements observed on-site include a retention pond and metal drainage structure for the 
dredged material dewatering.  The downstream end of the island is used by terns and access to 
the island is limited.   
 
The site can hold up to 5,500,000 cy of sand.  The Corps plans to place up to 5,500,000 cy of 
sand during the maintenance phases of the Project.  The site’s elevation will be raised up to +53 
feet CRD.  Within the 200-foot shoreland environment, only a temporary pipeline will be used 
for placement of dredged materials at the site, and a return weir will be constructed for water 
drainage from the site back to the river, if it does not already exist.   
 
 
Puget Island (Vik Property), CRM W-44.0 

Size:  100 acres 
Elevation:  Current surface elevation estimated at +15 feet CRD; surface elevation with total 
volume placed estimated at +41 feet CRD. 
 
Owner:  Vik family 

 
Puget Island is a new upland disposal site located at least 300 feet beyond a rural shoreland 
environment.  Because this disposal site is outside the shoreline it is not subject to the WCSMP. 
The site is bordered on the north, west, and east by other agricultural lands and by private 
residences to the south.  The property is currently used as agricultural land.   
The site can accept up to 3,500,000 cy of sand.  The Corps plans to place up to 3,300,000 cy of 
sand at the site, raising the elevation to +41 feet CRD.  The topsoil will be replaced so that the 
property owner can resume using the land for agricultural purposes.  Within the 200-foot 
shoreland environment, only a temporary pipeline will be used for placement of dredged 
materials at the site, and a return weir will be constructed for water drainage from the site back to 
the river, if it does not already exist.   
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4.2.3 Permitted Shoreline Uses.  The principal WCSMP regulatory use standards that 
apply to the Project elements that will occur in Wahkiakum County are those governing:  
dredging, dredged material disposal, mining/mineral extraction, and commercial (sand resale) 
activities. 
 
Dredging 
 
The WCSMP defines dredging as the removal of earth, sediment or other material from the 
bottom of a river or other aquatic area for the purpose of deepening a navigation channel or to 
obtain use of the bottom sediments.  In this case, the removal of sand from the Columbia River to 
deepen the navigational channel to 43 feet constitutes dredging. 

 
• Maintenance dredging is permitted as a substantial development in the urban, rural and 

conservancy aquatic environments.  
• New construction dredging is permitted as a substantial development in urban and rural 

aquatic environments.   
• New construction dredging is permitted as a conditional use in conservancy aquatic 

environments.  
 
Dredged Material Disposal 
 
Under the WCSMP, the disposal of dredged material encompasses the deposition of dredged 
material in aquatic areas as well as shorelines, including land disposal, in-water disposal, 
shoreline disposal, flowlane disposal and ocean disposal.  The Project will use three upland sites, 
one shoreline site, flowlane and in-water fill types of disposal in Wahkiakum County.  However, 
there will be no ocean disposal in Wahkiakum County. 
 
• Land disposal is the deposition of dredged material on land.  It will occur at the Brown Island 
and Rice Island sites.  It will also occur beyond shoreline jurisdiction at the Puget Island (Vic 
property) site.   
• Flowlane disposal is the in-water deposition of dredged material in or adjacent to the 
maintained navigation channel and within the natural channel or the slopes adjacent to the 
natural channel, in order to avoid permanent deposition and allow the material to continue 
downstream.  This will occur in and adjacent to the navigation channel in the stretch of the 
Columbia River in Wahkiakum County.  
• Shoreline disposal is the deposition of dredged material in shoreline areas where active 
erosion is occurring, as a way of preventing further erosion of the bankline.  This will occur at 
the Skamokawa shoreline disposal site.   
 
Mining/Mineral Extraction 
 
The WCSMP defines mining and mineral extraction as the removal for economic use of sands, 
gravels or other naturally occurring materials from the shorelines and/or the bed beneath an 
aquatic area.  In this case, the resale of dredged materials from the Skamokawa site is of material 
that does not naturally occur at that site and may not constitute mining.  The Washington 
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Department of Ecology has indicated that it would consider these activities to be mining and this 
analysis will review the resale activities for consistency with these provisions.  As noted earlier, 
this activity is not part of the Project, but may be conducted under a separate permit by the Port 
of Wahkiakum 2. 
 
Commercial (Sand Resale) Activities 
 
Commercial uses are privately–owned or operated facilities or places of business open to the 
public for the sale of goods or services.  Commercial developments are those uses which are 
involved in wholesale or retail trade or business activities.  In this case, the resale of sand from 
the Skamokawa resale site is conducted by the Port of Skamokawa 2 and is not privately owned 
or operated.  Therefore, it should not constitute a commercial use.  The Washington Department 
of Ecology has indicated that it considers these activities to be commercial and this analysis will 
review the resale activities for consistency with the commercial provisions. 
 
4.2.4 Format.  The WCSMP is organized into the following areas:  general conditions for 
substantial development, specific regulatory standards for shoreline uses and activities, general 
policies and objectives for shoreline uses and activities, shoreline environment objectives, 
element goals and objectives, and conditional use permitting criteria.  The analysis below, 
therefore, follows that same basic structure: 
 
• Substantial Development Conditions 
• Master Program Regulatory Standards for Uses and Activities 

Dredging 
Dredged Material Disposal 
Mining/Mineral Extraction 
Commercial Activities 

• Master Program Policy Objectives for Uses and Activities 
Dredging and Dredged Material Disposal 
Mining/Mineral Extraction 
Commercial Activities 

• Master Program Shoreline Environments and Objectives 
Urban 
Rural 
Conservancy 

• Master Program Element Goals and Objectives 
Circulation 
Conservation 
Economic Development 

 
4.2.5 Consistency Analysis – Findings.  The Project is not only consistent and in general 
conformance with the WCSMP, it actually promotes several key goals and policies regarding 
navigation and economic development.   
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4.2.5.1  Substantial Development Conditions.  The Project will adopt and comply with all 
applicable general permit conditions and best management practices (“BMPs”) identified on 
page “v” of the WCSMP.   
 
4.2.5.2  Dredging.  As noted above,  the Project’s dredging will occur in the navigation 
channel where dredging has previously occurred.  The Project, which involves incrementally 
deeper dredging, is consistent with the WCSMP’s regulatory use standards and general policy 
objectives for dredging. 
 
4.2.5.2.1  Regulatory Use Standards for Dredging.  The Project meets the specific standards 
for dredging (WCSMP, pp. 51-52): 
 
1. Dredging in aquatic areas shall be permitted only: 
 
a. For navigation or navigational access.   
 
As discussed in Section 4.1.2, the primary purpose of the Project is to enhance navigation and 
navigational access.  Dredging serves the purposes of navigation and navigational access. 
 
b. In conjunction with a permitted water-dependent use.  
 
Marine shipping and related navigational improvements are permitted water-dependent uses. 
 
c. As part of an approved restoration Project.   
 
The Project includes restoration features in Wahkiakum County.  The Purple Loosestrife Control 
Program will occur in the county, principally in the vicinity of Puget Island, the mouth of the 
Elochoman River, the embayment at Three Tree Point and Grays Bay.  The installation of 
tidegate retrofits to improve fish passage through tidegates will occur at Deep River. 
 
d. As a source of material, or for mining and/or mineral extraction.   
 
The Project uses disposal sites from which dredged materials can be used beneficially or sold, 
including the Skamokawa site in Wahkiakum County.  The Project will provide materials for the 
active public port sand and gravel resale operation at the southeast corner of that site.  As noted, 
this resale activity is not part of the Project.   
 
e. In conjunction with a permitted navigational structure for which there is a public need 
and no other feasible site or route.   
 
The dredging will occur in conjunction with construction of the deepened navigational channel.  
See Section 4.1.2 above. 
 
2. Minimize dredging.  
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Construction and maintenance dredging will only remove the material necessary for the 
authorized 43-foot navigation channel.   
 
3. Locate dredging in sandy bottom sediments, where biological productivity is low and 
unwanted shoaling has occurred.   
 
The amount of dredging that will be necessary in a given location varies depending on the 
amount and location of shoaling.  Most of the dredged materials that are removed during 
construction of the 43-foot navigation channel will primarily be sand (small quantity of basalt 
and cobbles), with a low percent (<1%) organic content.  These areas are low in benthic 
productivity when compared to other parts of the river. 
 
4. Conform to federal and state permits.   
 
The Project will comply with applicable state and federal permits or approvals. 
 
5. Avoid destabilization of fine-textured sediments, erosion, siltation, and other undesirable 
changes in circulation patterns or flushing times.   
 
The Project will avoid destabilization of fine-textured sediments, erosion and siltation.  Most of 
the dredged materials that are removed during construction of the 43-foot navigation channel 
will be coarse to medium sand as opposed to fine-textured sediments (silts and clays).   Hopper 
dragheads and pipeline cutter heads will only be lifted to within 3 feet of the river bottom.    This 
minimizes siltation and is normally done by the dredge operators, as it has been required by 
NOAA Fisheries for maintenance dredging of the 40-foot channel. 
 
6. Consider adverse effects of initial and maintenance dredging.   
 
Dredging will be done at depths of more than 40 feet where benthic productivity is low.  Because 
salmonids generally migrate at depths within 20 feet of the surface, entrainment is not expected 
to occur.  No crab are located in the area to be dredged within Wahkiakum County.  Upland 
effects of disposal of dredged materials are discussed below. 
 
7. New project dredging in conservation aquatic areas shall be limited to shallow draft 
navigation or acres channels.   
 
The navigation channel is not located in the Conservation Environment.  
 
4.2.5.2.2 Policy Objectives for Dredging.  The Project is also consistent with the WCSMP 
policy objectives for dredging (WCSMP, p. 20): 
 
1. Minimize damage to existing ecological systems and natural resources in both the 
dredging and deposition areas.   
 
Dredging will be done at depths of more than 40 feet, beyond the depths at which salmonids 
generally migrate.  The primary hopper and pipeline dredges that will be used generally do not 
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produce large amounts of turbidity because of the suction action of the dredge pump and the 
burial of the drag arm or cutter head in the sediment.   
 
Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  Most benthic 
invertebrates that serve as a food source for fish are found at depths of less than 20 feet.  
Therefore, restricting the disposal of dredged materials to depths greater than 20 feet will 
minimize potential impacts from this activity.  Most of the volume of disposal material will be 
placed in areas in Wahkiakum County that have no crabs.  While it has been established that 
white sturgeon are present in the flowlane disposal areas, the Corps is conducting studies to help 
avoid and minimize impacts to sturgeon. 
 
The proposed dredging disposal activity along the Columbia River channel has been subject to 
consultation under the Endangered Species Act to address impacts to listed fish species or 
proposed critical habitat.  Except for the Puget Island site, the upland disposal sites in 
Wahkiakum County have been used for dredge material disposal.  Selection of previously used 
sites helps to avoid damage to “existing ecological systems” and resources.  The new disposal 
site, Puget Island, in Wahkiakum County is located 300 feet beyond the Columbia River to 
minimize damage to existing ecological systems and resources of the shoreline.  The site is 
outside of shoreline jurisdiction.  The Washington Department of Fish and Wildlife Priority 
Habitat Survey map does not show waterfowl use of the Puget Island disposal site.  Wintering 
Canada geese would be expected to forage in these pasturelands.  The wildlife mitigation plan 
includes creation of 132 acres of forage habitat at Woodland Bottoms.  The disposal site 
ultimately will be returned to agricultural use and would then provide waterfowl forage 
compared to the present condition.  Exhibit K-8, Consistency with Critical Areas Ordinances 
Including Wetland Mitigation (Revised).  The USFWS Biological Opinion includes the Corps 
incremental (3 cell)disposal plan with topsoil replacement as a reasonable and prudent measure 
to minimize impacts on Columbian white-tailed deer. 
 
2. Restrict dredged material deposition in water areas to improve habitat or to correct 
material distribution adversely affecting resources. 
 
Shoreline sites selected for use as shoreline disposal areas are only those that are highly erosive, 
where replacement of dredged materials will correct the material distribution, such as at the 
Skamokawa shoreline disposal site in Wahkiakum County.  Flowlane disposal will be restricted 
to the navigation channel and the adjacent areas and will use a diffuser on the down pipe that will 
be moved continually to prevent mounding on the river bottom. 
 
3. Local review of dredging to create land or extend property.   
 
The dredging that will occur in this Project is not being conducted for the purpose of creating 
land or extending property.  
 
4. Dredged material disposal in shoreland areas should not impair scenic views of local 
residents.   
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The Project uses existing disposal sites, including Brown Island and Rice Island in Wahkiakum 
County, in order to minimize visual impacts.  The new disposal site is located beyond the 
shoreline. 
 
5. Restrict dredging activities in commercial fish drift areas during fishing season.   
 
Dredging and flowlane disposal will be restricted to the navigation channel and adjacent areas.  
As noted above, the Project generally uses disposal sites and practices that are being, or have 
been, used for many years in Wahkiakum County.  Dredging and flowlane disposal activities are 
spatially and temporally restricted and thus would preclude commercial fishing of only a minor 
portion of the river during dredging operations.  Further, dredging operations (O&M) typically 
occur in the June to September timeframe and would have to coincide with commercial fishing 
seasons to result in a conflict. 
 
4.2.5.3 Disposal of Dredged Material.  The Project is consistent with the WCSMP’s 
regulatory use standards and the policy objectives for the disposal of dredged materials. 
 
4.2.5.3.1 Regulatory Use Standards for Disposal of Dredged Material.  The Project is 
consistent with the WCSMP’s standards for the disposal of dredged material (WCSMP, p. 55-
57): 
 
1. Select dredged material disposal sites in accordance with the “Dredged Material 
Disposal Plan Site Selection and Use Priorities.”   
 
All dredged material disposal sites that are within the shoreline are covered by CREST’s 
Dredged Material Disposal Plan Site Selection and Use Priorities (“DMDP”).  In addition the 
CREST DMDP explicitly states that “the Plan is not intended to be an exhaustive list of all 
possible disposal sites and it in no way restricts the disposal of dredged materials to designated 
sites only.”   
 
2. Use dikes to protect water quality, and graded slopes of 1½-1 and reseeding to minimize 
erosion at dredged material disposal sites.  
 
Upland disposal sites, like Brown Island, Rice Island and Puget Island are designed to contain 
the dredged material and hold the return water while allowing sand and suspended sediment to 
settle.   
 
3. Characterize bottom sediments in the dredging and disposal areas, except for clean 
Columbia River sands and gravel.   
 
Sediment quality has been evaluated for dredged materials from the navigation channel.  
Sediment samples were collected and subjected to physical and chemical analyses.  These studies 
indicate that material to be dredged in the Columbia River navigation channel is suitable for 
unconfined open water disposal.  The bed material of the Columbia River navigation channel is 
over 99 percent coarse and medium sand.  Sediment evaluations of potential maintenance 
dredging material conducted since the 1970s have consistently found the material to be suitable 
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for unconfined in-water disposal.   A recent review of all available sediment and contaminants 
data from the navigation channel determined that all such data was below current DMEF and 
NOAA Fisheries thresholds (NOAA Fisheries’ Biological Opinion). 
 
4. Coordinate timing of dredging and disposal with federal, state and local agencies, and 
private interests to protect biological productivity and minimize interference with fishing 
activities.   
 
Year-round dredging is proposed for Project construction because dredging will be restricted to 
the navigation channel, at depths of more than 40 feet where salmonids and benthic invertebrates 
are generally not present.  Typically, O&M dredging is conducted after the spring freshet, 
typically from July to October.  Dredging and disposal in Wahkiakum County would be limited 
because the volume of material and number of disposal locations is limited.  Restricting dredging 
and flowlane disposal to the navigation channel and adjacent areas will also minimize 
interference with commercial and recreational fishing, as will the use of temporary pipelines for 
placement of sand at upland disposal sites.  The NOAA Fisheries and Fish and Wildlife have 
reviewed the Project and issued Biological Opinions that address the Project’s effects on species 
listed under the Endangered Species Act.  The use of existing disposal sites minimizes the impact 
to terrestrial vegetation, riparian habitat, and aquatic resources.  Creation of the upland disposal 
site at Puget Island will impact farmlands that are located beyond the shoreline. 
 
5. Minimize adverse short-term effects of dredging and disposal such as turbidity, release of 
heavy metals, etc., disruption of food chains, loss of benthic productivity, and disturbance of fish 
runs.    
 
Dredging will occur at depths of more than 40 feet, beyond the depths at which salmonids 
generally migrate.  Flowlane disposal generally will be in depths ranging from 50 to 65 feet, also 
beyond the depths at which most benthic invertebrates are found.  The Project incorporates 
dredging methods and BMPs that minimize turbidity.  Sediment studies indicate that the quality 
of sediments that will be dredged from the Columbia River navigation channel is suitable for 
unconfined open water disposal.   
 
6. All relevant state and federal water quality standards shall be met by dredging and 
dredged material disposal activities.   
 
A Section 401 water quality certification will be obtained for the Project.  The Project will 
comply with all applicable water quality standards. 
 
7. In-water disposal requirements:  
 
Flowlane disposal is discussed in response to question 8 below.  The only other in-water disposal 
is at Skamokawa Beach where such activity has occurred for many years. 
 
a. Consider the need for the proposed disposal, and alternate sites and methods of disposal 
that might be less damaging to the environment and benthic populations.   
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The shoreline disposal site at Skamokawa has been used because of the need to counter highly 
erosive forces at this area of the shoreline.  In addition, the Department of Ecology is generally 
encouraging in-water disposal. 
 
b. Consider matching the size and characteristics of dredged material to the disposal site.   
 
Most of the dredged materials that are removed during construction of the 43-foot navigation 
channel will be sand, with a low percent organic content, like the sands at the Skamokawa site.  
Sediment evaluations of potential maintenance dredging material conducted since the 1970s have 
consistently found this material to be suitable for unconfined in-water disposal.   
 
c. Avoid erosion, sedimentation, increased flood hazard and other undesirable changes in 
circulation in dredging and the disposal of the dredged material.  Tidal marshes, tidal flats and 
other wetlands should not be adversely affected.   
 
The Skamokawa shoreline disposal site was selected specifically to counter erosion.  Disposal at 
this location will neither result in undesirable change nor adversely affect desirable habitat. 
 
d. No dredged material disposal in the vicinity of a public water supply intake.    
 
There is no public water supply intake near the Skamokawa shoreline disposal site.   
 
8. Flowlane disposal requirements:   
 
a. No deposit of material upstream from the dredging site or where flows or tidal conditions 
transport sediments predominantly upriver.   
 
Flowlane or in-water disposal distributes dredged material downstream of the dredging area, at 
sites within or adjacent to the navigation channel where depths are greater than the channel.  This 
is done to minimize the potential for material settling back into the channel and causing 
additional shoaling problems.   
 
b. No interference with fishing activities by causing major changes in the circulation 
patterns or bottom configuration of the disposal site.  
 
Flowlane disposal will be restricted to the navigation channel and the adjacent areas, where 
fishing activities generally do not take place.  Flowlane disposal will be dispersed along the 
channel to avoid creating mounds that could change circulation patterns or bottom 
configurations.  During hopper-dredge disposal, material will be released while the dredge is in 
motion to disperse material, during pipeline-dredge disposal, the diffuser on the down pipe will 
be operated to prevent mounding on the river bottom. 
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9. Shoreline disposal disposal requirements: 
a. [No] erosion or deposition downstream from the disposal site, or erosion that could smother 
marsh or other shallow productive areas.  
 
The NOAA Fisheries and USFWS have approved shoreline disposal at Skamakowa after 
reviewing it to determine that it would not have adverse impacts to listed fish species or their 
habitat.  The area downstream from Skamakawa is not a marsh or other shallow productive area.  
The site is on the outside bend of the river and, therefore, is unlikely that a stable benthic 
environment could form.  

 
b. The volume and frequency of dredged material disposal maintains a stable beach profile, 
as nearly as possible.  Dredged material shall be graded at a uniform slope and contoured to 
reduce cove and peninsula formation and to minimize stranding of juvenile fish. 
 
Shoreline disposal will be done primarily with pipeline dredges.  Material dredged from the main 
navigation channel is pumped to a shallow water and beach area.  The dredge first pumps a 
landing on the beach to establish a point from which further material placement occurs. Dredged 
material is pumped as a sand and water slurry (about 20 percent sand).  As it exits the shore pipe, 
the sand quickly settles out on the beach while the water returns to the river.  Once sand begins 
to accumulate, it is spread to match the elevation of the existing beach.  A typical shoreline 
disposal operation occurs only once at any location during the dredging season.  It takes from 5 
to 15 days to fill a site, depending on the size of the site and the amount of material to be 
dredged.  The width of the beach that is maintained is approximately 100 to 150 feet riverward.  
The process continues by adding length to the shore pipe and proceeding longitudinally along the 
beach.  After disposal the beach is groomed to a minimum steepness of 10 to 15 percent to 
prevent the possibility of creating areas where fish could be stranded by wave action. 
 
10. Ocean disposal requirements: 
 
No ocean disposal will occur within Wahkiakum County. 
 
11. Except for flowlane disposal and shoreline disposal, deposition inside the estuary should 
be substituted for ocean disposal only when sea or weather conditions are a hazard to 
navigation for the dredging vessel. 
 
None of the disposal in Wahkiakum County has been substituted for ocean disposal.  In addition, 
the Washington Department of Ecology has encouraged the Corps to consider alternatives to 
ocean disposal. 
 
12. Land disposal requirements: 
a. Surface discharge must be properly diverted to maintain the integrity of the natural 
streams, wetlands and drainage ways.  Disposal runoff water must exit the waterway through an 
outfall at a location that maximizes circulation and flushing.  Underground springs and aquifers 
must be identified and protected.   
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Upland disposal sites will use weirs to regulate the return of water to the river.  Water from the 
upland disposal sites will be allowed to settle and clear through the retention pond drainage 
system before it runs back into the river.  Water returned to the river through weirs is subject to 
applicable state water quality standards, after dilution, at an appropriate point of compliance.  
The only new upland disposal site is located Puget Island beyond shoreline jurisdiction. 
 
b. Dikes should be well constructed and large enough to encourage proper “ponding” and 
to prevent the return of settleable solids into the waterway or estuary.  Ponds should be designed 
to maintain at least one foot of standing water at all times to further encourage proper settling.  
Weirs should have proper crest heights.   
 
Upland sites, like Brown Island, Rice Island and Puget Island, in Wahkiakum County, are 
designed to contain the dredged material and hold the return water while allowing sand and 
suspended sediment to settle.  Sand will be placed in upland disposal sites with a temporary 
pipeline extending from the dredge vessel.  The pipeline will be removed from the sites after 
sand placement.  Sand moves through the pipeline in the form of a slurry mixed with Columbia 
River water.  Water from the upland disposal sites will be allowed to settle and clear through the 
retention pond drainage system before it runs back into the river.  Weirs of appropriate crest 
height will be used, where necessary, to regulate the return of water to the river.  Water returned 
to the river through weirs is subject to applicable state water quality standards, after dilution, at 
an appropriate point of compliance.   
 
13. Disposal should be comparable with the intended land surface use after disposal and 
should minimize the quantity of land that is disturbed.  Clearing of land should occur in stages 
on an as-needed basis.  Reuse of existing disposal sites is preferable to the creation of new sites.   
 
Upland disposal sites, like Brown Island and Rice Island, which have been used for past dredged 
material disposal will continue to be used.  Reuse of previous disposal sites minimizes resources 
impacts as well as the need to obtain new disposal sites.  The useful life of these diked disposal 
sites will be extended by building a series of “lifts” placed on top of the deposited sand after a 
specified height is reached.  This method minimizes the quantity of land that is disturbed. 
Disposal at Puget Island will occur in stages and topsoil will be replaced to return the land to 
agricultural use.  
 
14. Where appropriate, revegetation should occur as soon as possible, using native species, 
consistent with the interagency seeding manual prepared by the Soil Conservation Service 
(SCS).   
 
The Puget Island site will have topsoil replaced and the area will be returned to agricultural use.  
Sand is not a natural soil base for either upland or beach sites in the project area.  Consequently, 
dredged material disposal sites (sands) are an atypical habitat for the project area.  There are no 
native plant species present in the project area for sandy beach or upland habitats.  For upland 
dredged material sites, particularly downstream of CRM 46, experience has shown the sandy 
material on disposal sites above the high tide line too dry, sterile and erosive to allow for 
vegetation establishment. 
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15. Height and slope requirements:  The final height and slope after each use of a land 
dredged material site should be such that:   
 
a. The site does not enlarge itself by sluffing and erosion.   
 
Once the water is drained from the upland disposal sites, the sand will be spread around the 
holding area.  After they are no longer used for dredged material disposal, most sites will be 
regraded to minimize erosion.   
 
b. Material lost during storms and freshets is minimized.   
 
Upland sites, like Brown Island, Rice Island and Puget Island will be surrounded by earthen 
dikes to contain the dredged material and hold the return water while allowing sand and 
suspended sediment to settle.  Return flows of water to the river will be regulated by weirs.  
 
c. View impacts from residences, viewpoints and parks are avoided.   
 
The Project uses existing disposal sites to the extent feasible, like Brown Island and Rice Island, 
in order to minimize visual impacts.  The sites are quite distant from residences view points and 
parks. 
 
4.2.5.3.2 Policy Objectives for Dredged Material Disposal.  The Project is consistent with 
the WCSMP’s standards for dredged material disposal, which are included within its policy 
objectives for dredging (WCSMP, p. 20).  See Section 4.1.5.1.2 above. 
 
4.2.5.4 Mining/Mineral Extraction.  Although the resale of dredged materials is not part of 
the Project and does not appear to meet the definition of mining, resale activities that may be 
conducted by the Port of Wahkiakum 2 would be consistent with the WCSMP’s regulatory use 
standards and general policy objectives for mining/mineral extraction. 
 
4.2.5.4.1 Regulatory Use Standards for Mining/Mineral Extraction.  Although not part of 
the Project, resale activities by the Port of Wahkiakum 2 are consistent with the WCSMP’s 
standards for mining/mineral extraction (WCSMP, p. 71-72): 
 
1. Submit surface mining plan and a reclamation plan; comply with state and federal 
standards.  
 
N/A.  Resale activities will comply with all applicable federal and state standards.  However, a 
reclamation plan is typically required to address reclamation of a mine site after mining has 
finished.  The Skamokawa resale site is not a mining site that will need to be reclaimed.  
Therefore, no reclamation plan should be necessary. 
 
2. Minimize impacts on fish, bird and wildlife habitats, riparian vegetation, water quality, 
shoaling, erosion, and circulation.   
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-9 Consistency with Washington Local Shoreline Master Programs (Revised)                      Page 24 
 

The NOAA Fisheries and USFWS have identified the Skamokawa site because of its highly 
erosive nature and limited habitat value.  The Skamokawa site also incorporates a shoreline 
disposal element specifically designed to correct an erosion problem. 
 
3. No petroleum extraction or drilling in aquatic areas.   
 
N/A.  The Project does not include any petroleum extraction or drilling. 
 
4. Stockpiles should be beyond high water so that sediment will not enter or return to the 
waterway, not within aquatic areas.  Resale materials at the Skamokawa resale site will be 
placed in areas so that sediment will not enter the waterway.  Only shoreline disposal materials 
will be placed in aquatic areas to restore eroded shorelines.     
 
5. Submit a surface mining plan or reclamation plan sufficient to protect or restore the 
shoreline environment.   
 
See 1 above.   
 
6. Gravel removal alongside, upstream or downstream from spawning areas shall comply 
with the technical provisions of the HPA.     
 
No gravel removal will occur from in-water areas at Skamokawa.   
 
7. Mining operations shall be strictly controlled or prohibited where historical, cultural, 
educational, or scientific values will be degraded.   
 
N/A.  There are no known historical or cultural resources at the Skamokawa resale site. 
 
4.2.5.4.2 Policy Objectives for Mining/Mineral Extraction.  Resale of materials at 
Skamokawa resale element of the Project is also consistent with the WCSMP’s policy objectives 
for mining/mineral extraction (WCSMP, p. 27): 
 

1. When materials are removed form shoreline areas, adequate protection against 
sediment and silt production should be provided.   

Resale activities at the Skamokawa resale site will take place at the existing sand and gravel 
removal operations, away from the shoreline to protect against sedimentation and siltation. 
  
2. Excavations for the production of sand, gravel and minerals should conform with the 
Washington State Surface Mining Act.   
 
The Skamokawa resale site will conform with all applicable state laws. 
 
3. When removal of sand and gravel is permitted, it should be taken from the least sensitive 
biophysical areas of the beach.   
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Resale activities will take place only at the existing sand and gravel removal operation in the 
southeast corner of the Skamokawa site, upland from the shoreline. 
 
4.2.5.5 Commercial Development.  The Project does not include commercial development.  
Port resale activities, however, would be consistent with the WCSMP’s regulatory use standards 
and general policy objectives for commercial development. 
 
4.2.5.5.1 Regulatory Use Standards for Commercial Activities.  Many of the commercial 
activities standards pertain specifically to commercial structures and developments.  Resale, 
however, is consistent with all applicable WCSMP standards for commercial activities 
(WCSMP, p. 46-47): 
 
1. Because shorelines suitable for urban uses are a limited resource, emphasis shall be 
given to development within already developed areas and particularly to water-dependent 
commercial uses requiring frontage on navigable waters.   
 
The Skamokawa resale site is located at an existing sand and gravel resale operation in the 
southeast corner of the Skamokawa property. 
 
2. Commercial development may be permitted subject to the following regulations: 
 
a. Commercial buildings of more than 35 feet above average ground grade shall be allowed 
as a conditional use.  
 
N/A.  The Project does not include construction of any buildings.  However, the final height of 
the Skamokawa resale site is not expected to exceed 15 feet. 
 
b. Commercial structures or facilities shall be set back from the ordinary high water mark 
by a minimum of 30 feet.   
 
N/A.   
 
c. Parking facilities shall be placed as far inland as the topography of the area allows.   
 
N/A.  The Project does not include any parking facilities.  The resale site will use the existing 
parking facilities.   
 
3. Commercial uses shall be aesthetically compatible with their waterfront location.  
 
 N/A.  The Project does not include construction of any buildings.  However, the resale site has 
been operated for years in its current location and provides a revenue source for the day use park. 
 
4. Visual access to the water shall not be impaired by the placement of signs.  
 
 N/A.  The Project does not include any signage. 
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5. Off-premise outdoor advertising shall not be allowed in conservancy and rural 
environments, or in aquatic areas.  
 
 N/A.  The Project does not include any off-premise advertising. 
 
6. Placement of riparian vegetation in shoreline areas to enhance visual attractiveness or 
assist in bank stabilization may be required.   
 
N/A.    This site is an active eroding site that is used for material resale.  Placement of vegetation 
to enhance visual attractiveness or bank stability is not warranted or feasible.   
 
7. Commercial uses situated on floating structures shall be located so as not to rest on the 
bottom at mean high tide and high water.  
 
N/A. 
 
8. When the proposed use is situated directly on the waterfront, maximum feasible public 
access shall be provided.  
 
 N/A.  Resale activities are conducted to maintain public access to the beach. 
 
9. Commercial recreational developments shall not substantially change the character of 
the environment in which they are located.  
 
 N/A.  The Project does not include any commercial recreational developments. 
 
4.2.5.5.2 Policy Objectives for Commercial Activities.  Resale activities by the Port of 
Skamokawa, although not part of the Project, are also consistent with the WCSMP’s applicable 
policy objectives for commercial activities (WCSMP, p. 19): 
 
1. Prioritize commercial developments that are particularly dependent on location and/or 
use of the shorelines.   
 
The dredged materials sold at the Skamokawa resale site will be taken from the Columbia River.  
Utilizing a resale site close enough to the river to allow for placement of sand by a temporary 
pipeline extended from the dredge vessel minimizes impacts of moving materials across 
shorelines.  
 
2. Locate new commercial developments in those areas where current commercial uses 
exist.   
 
The Skamokawa resale site is an existing, rather than new site.  It is located at an existing sand 
and gravel resale operation in the southeast corner of the property.  
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4.2.5.6 General Policies.  The Project is not only consistent with the WCSMP standards and 
policies discussed above, it also furthers some of the more general master program goals and 
policy objectives for applicable shoreline environments and elements, as discussed below. 
 
4.2.5.6.1 General Policy Objectives for Shoreline Environments.  The Project is consistent 
with the WCSMP’s general policy objectives for the shoreline environments in which Project 
elements will be located. 
 
1.  Urban:  To identify those defined areas which are currently in urban use and potentially 
capable of urban use to satisfy the socio-economic needs of the present and future population of 
the County.   
 
None of the proposed Project uses are urban in nature.  The Skamokawa resale activity, although 
not part of the Project, is consistent with generating revenue to maintain the day use park. 
 
2.  Rural:  Establish open spaces which will satisfy positive human needs for recreation, 
discourage urban sprawl into areas beyond service capabilities and preserve the limited 
agricultural resource base.   
 
The only Project elements that will occur in a rural shoreland environment are the temporary 
pipeline from the dredge vessel to the Puget Island upland disposal site.  These less intensive 
uses are consistent with the rural shoreline goals of establishing open spaces and discouraging 
urban sprawl.   
 
3.  Conservancy:  Maintain these areas for a sustained yield philosophy of resource 
management, and establish suitable areas for non-intensive agricultural uses, non-intensive 
recreational uses and limited intensive public access.   
 
Disposal of dredged material and the Skamokawa shoreline disposal activities will take place in 
conservancy shoreline areas.  Shoreline disposal activities at Skamokawa will restore an eroded 
shoreline and return sands to the River system consistent with the conservancy shoreline goal of 
maintaining the Columbia River with a sustained yield philosophy of resource management.   
 
4.2.5.6.2 General Policy Objectives for Shoreline Elements. 
The Project is consistent with the WCSMP’s general policy objectives for applicable shoreline 
elements. 
 
1. Circulation Element: 
Goal:  Development of facilities for any of the various modes of travel on County shorelines must 
not endanger the life, property, or rights, nor debilitate the quality of life of citizens or existing 
commercial entities.   
 
The dredging and disposal activities related to the navigation channel that are used in 
Wahkiakum County are similar to those used for many years and have not endangered life, 
property or the rights of others.  The Skamokawa shoreline disposal enhances Wahkiakum 
County’s quality of life by helping maintain the day use park. 
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Applicable Policy Objectives: 
 
a. To ensure that the site selected is suitable for the use proposed.   
 
Dredging and flowlane disposal will be restricted to the navigation channel and the adjacent area.  
Upland dredged material disposal sites have been chosen so as to avoid and minimize impacts.  
Sites that have been used for past dredged material disposal, like Brown Island and Rice Island, 
will continue to be used.  Sites from which dredged materials could be used beneficially or sold, 
like the Skamokawa resale site, were also selected in preference to other locations.  The new 
upland disposal site at Puget Island (Vik), is located outside the 200-foot shoreline jurisdiction.  
The Skamokawa shoreline disposal site was selected to counter erosive effects to a popular 
recreation area. 
 
b. To be introduced to the area with a minimal adverse effect upon the natural features, 
scenic quality and ecosystems.  
 
No new circulation activity is being introduced to the shoreline area.  Dredging and disposal has 
occurred in Wahkiakum County for many years.  The new Puget Island site is beyond the 
shoreline jurisdiction. 
 
c. To fulfill a need which can only be satisfied by such use on the shorelines as opposed to 
an upland use.   
 
The Project will use the existing upland disposal sites at Brown Island and Rice Island, and the 
existing resale site at Skamokawa.   
 
d. To protect the life, property and rights of others and sustain or improve the quality of life 
in the area.   
 
See Goal 1 above.   
 
2. Conservation Element: 
Goal:  Encourage best management practices for the continued sustained yield of replenishable 
resources of the shorelines and preserve, protect and restore those unique and nonrenewable 
resources.   
 
The Project incorporates the following BMPs, among others, to protect shoreline resources 
during dredging: 
 
• During hopper and pipeline dredging, maintain dragheads in the substrate or no more than 3 
feet above the bottom with the dredge pumps running. 
• The contractor shall not release any trash, garbage, oil, grease, chemicals, or other 
contaminants into the waterway.  The Project also incorporates the following BMPs, among 
others, to protect shoreline resources during dredged material disposal: 
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• For flowlane disposal, dispose of material in a manner that prevents mounding of the 
disposal material. 
• Maintain discharge pipe of pipeline dredge at or below 20 feet of water depth during 
flowlane disposal.   
• Berm upland disposal sites to maximize the settling of fines in the runoff water. 
• Locate new upland disposal sites 300 feet from the Columbia River. 
• Grade shoreline disposal sites to a slope of 10 to 15 percent, with no swales, to reduce the 
possibility of stranding of juvenile salmonids. 
 
Applicable Policy Objectives: 
 
a. Preserve the scenic and aesthetic qualities of shorelines and vistas.  
 
Existing upland disposal sites, like Brown Island and Rice Island, are being used.  The new 
upland disposal site is located outside of the shoreline. 
 
b. Contribute to a maximum utilization of resources without harming other natural systems 
or quality of life.   
 
By deepening the navigation channel to 3 feet in selected locations, the Project will maximize the 
utility of the navigation channel.  At the same time, by incorporating ecosystem restoration 
components, the Project will further enhance the natural systems and quality of life. 
 
c. Restore damaged features or ecosystems to a higher quality than may currently exist.   
 
The Project incorporates a number of ecosystem restoration actions.   
 
d. Preserve unique and non-renewable resources.  
 
Restricting dredging and flowlane disposal to depths of more than 20 feet will minimize potential 
impacts from these activities on threatened and endangered species and their critical habitat.  
 
e. Consider the total upstream and downstream effect of proposed developments to ensure 
that no degradation will occur to the shorelines.   
 
This report includes shoreline consistency analyses for each jurisdiction in which Project 
activities will take place to consider the total upstream and downstream effects of the proposal. 
 
3. Economic Development Element: 
Goal:  Encourage industry and commercial activities on the shorelines that require the land-
water interface for productive efforts.   
 
The Columbia River navigation channel serves the national and regional economy.  The lower 
Columbia River is the second largest grain-shipping waterway in the world, surpassed only by 
the Mississippi River.  Regional growers, producers, and manufacturers use Columbia River 
ports to transport their goods to world markets.  Shippers that use the Columbia River realize 
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lower shipping costs by using Columbia River ports as opposed to more distant alternative ports.  
Marine shipping is an important industry in the lower Columbia River region.  Approximately 
40,000 jobs depend on Columbia River port activity, at $46,000 per year per employee on 
average.  Columbia River port activity also generates $2 billion in business revenues and more 
than $200 million in state and local taxes each year.  By lessening or removing the channel depth 
constraints for Columbia River port activity, the Project will continue to support this vital section 
of the regional economy for Wahkiakum County citizens and commercial entities.   
 
Applicable Policy Objectives: 
a. Those economic developments proposed must not reduce the quality of life residents.   
 
The Project involves activities and methods that are well established in Wahkiakum County and 
will not reduce quality of life.   
 
b. Effectively operate without debilitating the quality of life or resources of the surrounding 
and adjacent area selected.   
 
By deepening the channel depth in selected locations, the Project will enhance the utility of the 
navigation channel.  At the same time, by incorporating ecosystem restoration components, the 
Project will further enhance quality of life and preserve resources in the surrounding and 
adjacent areas. 
 
4.2.6. Conditional Use Criteria.  See the discussion in Section 4.1.3. 
 
4.3 Pacific County 
 
4.3.1 References.  Pacific County’s shoreline regulations and policies are  found in its 
SMP.  References below to the Pacific County SMP (revised 2000) (“PCSMP”) are given by 
page number.   
 
4.3.2 CZMA Consistency.  Federal agency activities are reviewed for consistency with the 
enforceable policies of the Washington Coastal Management Program.  Enforceable policies are 
legally binding laws, regulations, land use plans, ordinances, or other laws incorporated in an 
approved management program.  A 65 Fed Reg. 77125 (December 8, 2000).   
 
The Deep Water Site is located outside the limits of the Territorial Sea and is not directly within 
the jurisdiction of Pacific County.   
 
The Pacific County Shoreline Master Program includes a number of provisions that implement 
the Washington Ocean Resources Management Act.  The Ocean Resources Management Act 
does not apply to the Project because the Deep Water Site is off the coast of Oregon and is south 
of Cape Disappointment, the southern limit of the area regulated by the Act. 
 
Section 2. Definitions.  The Pacific County SMP defines “coastal waters” as “waters of the 
Pacific Ocean seaward from Cape Flattery south to Cape Disappointment, from mean high tide 
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seaward two hundred miles.  For Pacific County, coastal waters include from mean high tide 
seaward three miles.”  This definition is similar to the definition in the ORMA, except that it 
limits Pacific County’s definition of coastal waters to within three miles.  The Pacific County 
SMP defines “ocean uses” as “activities or development involving renewable and/or 
nonrenewable resources that occur on Washington’s coastal waters.”   
 
Subsection 25.B.9 designates an “Ocean Environment” to which specific regulations apply.  This 
subsection defines the Ocean Environment as being located “between Pacific County and Grays 
Harbor County; and from mean high tide, seaward three miles.”  
 
As noted above, the proposed ocean disposal site is located south of Cape Disappointment and is, 
therefore, not within the “coastal waters” covered by Pacific County’s SMP or in the “Ocean 
Environment” designated by Pacific County.   
 
4.3.3 CZMA Consistency.  
 
4.3.4 CZMA Findings. 
 
Section 23 Columbia River Estuary Segment.  Section 23 of the Pacific County SMP applies to 
the area defined by the Columbia River Segment of the Pacific County’s Shoreline Master 
Program.  Appendix 5 of the SMP defines a part of the Columbia River Segment as including a 
specific area around Cape Disappointment.  Subsection D of Section 23 identifies use and 
activity regulations for the Columbia River Segment.  Subsection D provides tables identifying 
permitted uses and activities in seven management designations created by Subsection 25.B.1. 
through Subsection 25.B.8 of this Master Program.  None of Subsections 25.B.1-8, cover the 
ocean.  Subsection 25.B.9 designates an “Ocean Environment” and defines it as “waters of the 
Pacific Ocean from Cape Disappointment north to the border between Pacific County and Grays 
Harbor County; and from mean high tide, seaward three miles.  
 
Section 23.D. provides use standards for activities in the environments of the Columbia River 
Segment defined in Subsections 25.B.1-8.  As noted above, the project has no activities in any of 
these environments.  Paragraph 23 of Section 23.D provides the use standards for dredge 
disposal in the Columbia River Segment.  As discussed above, these standards only apply to 
specific environments that do not include the ocean.  In addition, the Ocean Environment as 
defined by the SMP does not include the Ocean Disposal Site.  Therefore, the standards in 
Section 23 do not apply and the use standards are not enforceable policies as defined by the 
CZMA. 
 
ii. The activity complies with the applicable regulations in Section 27 Ocean Resources. 
 
See following discussion. 
 
Section 27 Ocean  
12. Permit Review Criteria.  The PCSMP sets forth eight criteria for the County to review 
ocean and associated upland or coastal uses and activities.  By the terms of the PCSMP, these 
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criteria apply when the County is issuing permits.  The County has no authority to issue permits 
beyond 3 miles, therefore, these criteria do not appear to apply under the plain reading of the 
PCSMP.  In addition, the PCSMP specifically defines the Ocean Environment as the area north 
of Cape Disappointment. 
 
In this regard, the terms of subsection 12 are not “enforceable policies” of the State Coastal 
Management Program because they explicitly only pertain to activities subject to the County’s 
permitting authority.   
 
4.4 Clark County 
Clark County is not located in Washington’s Coastal Zone.  Therefore, review of the Clark 
County SMP is presented here for purposes of showing general consistency with local plans, 
rather than for purposes of demonstrating consistency with the Coastal Zone Management Act. 
 
4.4.1 References.  Clark County’s shoreline regulations and policies are found in its SMP.  
References to the Clark County Shoreline Master Program (revised 1974) (“CCSMP”) are given 
by page number.   
 
4.4.2 Proposed Shoreline Uses.  The Project, includes the following activities which may 
occur all or in part within Clark County’s shoreline jurisdiction: 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging  
The Columbia River will be dredged in selected areas adjacent to Clark County.  Dredging will 
deepen the existing 40-foot-deep channel to the newly authorized depth of 43 feet. 
 
Columbia River – Dredged Material Flowlane Disposal 
Flowlane disposal will be done adjacent to the channel in discrete locations.  
 
The following activities, although not part of the Project, may be conducted by disposal site 
owners/operators: 
 
Fazio Sand and Gravel - Dredged Material Upland Disposal and Resale/Mining, CRM W-97.1 

Size:  27 acres 
Elevation:  Current surface elevation is approximately +10 feet CRD; surface elevation 
with total volume in place will go to +20 feet CRD but will vary due to resale. 
 
Owner:  Fazio Bros. Sand and Gravel 
 

The Fazio Sand and Gravel site is currently used for sand resale operations.  The mining 
operation is roughly in the center of the site.  It is surrounded by a berm and drained by a weir 
system that allows water to clear before it is returned to the river.  The disposal plan includes 
avoidance of the riparian vegetation. 
 
The north-northwestern portion of the property is currently being used as a feedlot for cattle, and 
the northeast corner is used as an equipment storage yard.  Prior to the mining operation, the 
property was reportedly used for agricultural purposes.   
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The site can accept up to 650,000 cy of additional sand.  The Corps plans to place 112,000 cy of 
sand at the site during the 2-yr construction phase of the project.  Maintenance dredging is 
estimated to be up to 1,000,000 cy over 20 years, with the material to be sold from the site as 
part of the sand resale operation. In the event the capacity is not sufficient to handle maintenance 
material in any given year, the intent would be to place the material at CRM 96.9, Adjacent to 
Fazio.  Within the 200-foot shoreland environment, only a temporary pipeline will be used for 
placement of dredged materials at the site, and a return weir will be constructed for water 
drainage from the site back to the river, if it does not already exist.   
 
 
Adjacent to Fazio - Dredged Material Upland Disposal and Resale/Mining Site, CRM W-96.9 

Size:  17 acres 
Elevation:  Current surface elevation is approximately +20 feet CRD; surface elevation 
with total volume in place will go to +20 to +30 feet CRD but will vary due to resale. 
Owner:  Fazio Bros. Sand and Gravel 

 
The Adjacent to Fazio site is an expanded upland disposal site that will be used for the 
maintenance phase of the project.  The site can accept up to 475,000 cy of sand.  The Adjacent to 
Fazio site has previously been used for disposal of dredged sand.  The disposal plan will include 
avoidance of the riparian vegetation. 
 
The Adjacent to Fazio site is currently used as a pasture for cattle.  The western and northern 
portions of the site contain a cattle feedlot, while the eastern portion is open pasture.  The soil is 
sandy and unsuitable for intensive use as cropland.  The southern boundary adjoins the Fazio 
Bros. and New Columbia Garden Co compound.  Within the 200-foot shoreland environment, 
only a temporary pipeline will be used for placement of dredged materials at the site, and a return 
weir will be constructed for water drainage from the site back to the river, if it does not already 
exist.   
 
 
4.4.3 Permitted Shoreline Uses.  The principal CCSMP regulatory use standards that apply to 
the Project are those governing dredging.   
 
Dredging 
The CCSMP defines dredging as the removal of earth from the bottom of streams, lakes or other 
water bodies for such purposes as channel improvements or to obtain bottom materials for 
landfill or resource utilization.  (CCSMP, p. 68). 
 
The following CCSMP regulatory use standard would apply to private activities that are not part 
of the project at the Fazio and Adjacent to Fazio sites:   
 
Mining 
The CCSMP defines mining as the removal of naturally occurring materials from the earth for 
economic use.  (CCSMP, p. 67). 
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Commercial (Sand Resale) Development 
The CCSMP defines commercial development as uses which are involved in services, wholesale 
and retail trade or other business activities.  (CCSMP, p. 73). 
 
4.4.4 Format.  The CCSMP is organized into the following areas:  specific regulatory 
standards for shoreline uses and activities, general policies and objectives for shoreline uses and 
activities, shoreline environment objectives, element goals and objectives, and conditional use 
criteria.  The analysis below, therefore, follows that same basic structure: 
 
• Master Program Regulatory Standards for Uses and Activities 

Dredging 
Mining 
Commercial Development 

• Master Program Policy Objectives for Uses and Activities 
Dredging 
Mining 
Commercial Development 

• Master Program Shoreline Environments and Objectives 
Urban 
Rural 
Conservancy 

• Master Program Element Goals and Objectives 
Circulation 
Conservation 
Economic Development 
Shoreline Use 
Shoreline Improvement 

 
4.4.5 Consistency Analysis – Findings.  The Project is not only consistent and in general 
conformance with the CCSMP, it actually promotes several key goals and policies regarding 
navigation and economic development.   
 
4.4.5.1 Dredging.  The Project is consistent with the CCSMP’s regulatory use standards and 
general policy objectives for dredging. 
 
4.4.5.1.1 Regulatory Use Standards for Dredging.  The Project meets the specific regulations 
for dredging (CCSMP p. 68): 
 
1. All permits for dredging must be obtained prior to the start of the operation from the 
appropriate agency or agencies.   
 
The Project will obtain all applicable permits. 
 
2. All dredging proposals which require a shoreline permit must clearly identify the need 
and purposes of the project; type and volume of dredge material; spoils disposal site; methods of 
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dredging; time frame of the project; conditions of the dredging site such as water uses and 
channel characteristics.   
 
As discussed in Section 4.12, Project dredging is for navigation and navigational access.  
Construction and maintenance dredging will only remove the material necessary for the 
authorized 43-foot navigation channel.  The amount of dredging that will be necessary in a given 
location varies depending on the amount and location of shoaling.  Most of the dredged materials 
that are removed during construction of the 43-foot navigation channel will be sand, with a low 
percent organic content.  Dredging will be done at depths of more than 40 feet.  The primary 
hopper and pipeline dredges that will be used generally do not produce large amounts of 
turbidity because of the suction action of the dredge pump and the burial of the drag arm or 
cutter head in the sediment.  Turbidity produced by mechanical dredging will be reduced by 
using a closing bucket.  Hopper dragheads and pipeline cutter heads will be used only within 3 
feet of the river bottom.  This minimizes siltation and is normally done by the dredge operators, 
as it has been required by NOAA Fisheries for maintenance dredging of the 40-foot channel.   
 
4.4.5.1.2 Policy Objectives for Dredging.  The Project is also consistent with the CCSMP 
policy objectives for dredging (CCSMP, p. 68): 

 
1. Dredging of bottom materials for the single purpose of obtaining fill material should be 
strongly discouraged.   
The sole purpose of the Project’s dredging is to deepen the navigation channel of the Columbia 
River to a depth of 43 feet to enhance navigational access.   
 
2. Dredging operations should be conducted in a manner which will minimize degradation 
of water quality, damage to aquatic life, and to other ecological values.   
 
Dredging will be done at depths of more than 40 feet, beyond the depths at which salmonids 
generally migrate.  The primary hopper and pipeline dredges that will be used generally do not 
produce large amounts of turbidity because of the suction action of the dredge pump and the 
burial of the drag arm or cutter head in the sediment.  Turbidity produced by mechanical 
dredging will be reduced by using a closing bucket.  Hopper dragheads and pipeline cutter heads 
will be used only within 3 feet of the river bottom.  This further minimizes siltation and is 
normally done by the dredge operators, as it has been required by NOAA Fisheries for 
maintenance dredging of the 40-foot channel. 
 
3. Dredge spoils should be deposited only to landward of high water flows, except in cases 
where deposition of spoils in water areas would result in an improvement of fish habitat, bank 
erosion; etc., or where depositing material on land would prove to be more detrimental to 
shoreline resources than a deposit in water areas.   
 
The Project utilizes upland disposal sites, to reduce the amount of in-water disposal consistent 
with this policy.  However, it should be noted the Department of Ecology has recently begun 
encouraging in-water disposal of dredged materials.  Flowlane disposal will be restricted to the 
navigation channel and the adjacent areas and will utilize a diffuser on the down pipe that will be 
moved continually to prevent mounding on the river bottom.  Flowlane disposal generally will 
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also be in depths ranging from 50 to 65 feet.  Most benthic invertebrates that serve as a food 
source for fish are found at depths of less than 20 feet.  Therefore, restricting the disposal of 
dredged materials to depths greater than 20 feet will minimize potential impacts from this 
activity.  While it has been established that white sturgeon are present in potential flowlane 
disposal areas, the Corps is conducting studies to help avoid and minimize impacts to sturgeon.   
 
4. All dredging plans should be in conformance with long range plans for the depositing of 
spoils on land and in water areas to be developed pursuant to the shoreline program.   
 
The dredging in Clark County is consistent with the Corps Dredge Material Management Plan. 
 
4.4.5.2  Mining.  Sand resale activities that will be conducted by Fazio Bros. Sand and Gravel 
are similar to those currently occurring and are consistent with the CCSMP’s general policy 
objectives for mining.  There are no specific regulations for mining under the CCSMP.  (See 
CCSMP p. 67) 
 
4.4.5.2.1 Policy Objectives for Mining.  The Project is also consistent with the CCSMP 
policy objectives for mining (CCSMP, p. 67): 
 
1. Adequate protection against sediment and silt production should be provided for removal 
of rock, sand, gravel and minerals from shoreline areas.   
 
Resale activities at the Fazio and Adjacent to Fazio sites will take place beyond the berms, 
upland from the shoreline to protect against sedimentation and siltation. 
 
2. Operations for the production of sand, gravel, rock and minerals should be done in 
conformance with the Washington State Surface Mining Act.   
 
The Fazio and Adjacent to Fazio sites will comply with all applicable regulations. 
 
a. Proposals for surface mining should include plans for site reclamation.  
 
 Fazio’s resale activities will comply with all applicable reclamation requirements.   
 
b. State regulations should be applied to all surface mining in shoreline areas regardless of 
acreage or duration of the operation.  
 
Fazio’s resale activities will comply with all applicable federal and state standards.   
 
3. The removal of sand and gravel from beaches should be prohibited.  The Project will not 
remove sand or gravel from beaches.   
 
Project dredging will be restricted to the navigation channel. 
 
4. Removal of materials from stream banks and channels should be avoided and, when 
necessary, should be undertaken only with approval of the Departments of Fisheries and Game.   
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The Project will not remove sand or gravel from stream banks or stream channels.  Project 
dredging will be restricted to the navigation channel of the Columbia River. 
 
5. Surface mining should not occur along wooded shorelines, nor on agriculturally 
productive lands.   
 
The disposal plans for Fazio and Adjacent to Fazio avoids riparian vegetation.  Because these 
sites have been previously used for disposal of dredged materials, soils are generally sandy and 
unsuitable for intensive crop use. 
 
4.4.5.3 Commercial Development.  Some of the commercial development standards pertain 
specifically to commercial structures.  Although the standards may not apply, Fazio Bros. Sand 
and Gravel are involved in retail trade, consistent with the CCSMP’s regulatory use standards 
and general policy objectives for commercial development. 
 
4.4.5.3.1 Regulatory Use Standards for Commercial Development.  The Project meets the 
specific regulations for commercial development  (CCSMP p. 73): 
 
1.  Proposals for commercial developments along the shoreline shall adequately demonstrate 
that a shoreline location is required.   
 
The dredged materials sold at the Fazio and Adjacent to Fazio sites will be taken from the 
Columbia River.  Utilizing a resale site close enough to the river to allow for placement of sand 
by a temporary pipeline extended from the dredge vessel minimizes impacts of moving materials 
across shorelines.  
 
2.  Drainage for the development shall be approved by the Clark County Director of Public 
Works.   
 
The Project will obtain all applicable required approvals.  Upland sites, like Fazio and Adjacent 
to Fazio, in Clark County, are designed to contain the dredged material and hold the return water 
while allowing sand and suspended sediment to settle.  Water from the upland disposal sites will 
be allowed to settle and clear through the drainage system before it runs back into the river.  
Weirs of appropriate crest height will be used to regulate the return of water to the river.  Water 
returned to the river through weirs is subject to applicable state water quality standards, after 
dilution, at an appropriate point of compliance.   
 
3.  Parking facilities shall be placed inland from the shore.   
 
N/A.  The Project does not include any parking facilities.  The Fazio resale site will utilize the 
existing parking facilities.   
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4.4.5.3.2 Policy Objectives for Commercial Development.  The Project does not include 
commercial development; however, Fazio’s resale activities are also consistent with the CCSMP 
policy objectives for commercial development (CCSMP, p. 73): 
 
1. New commercial developments on shorelines should be located in those areas where 
existing commercial uses are found.   
 
The Fazio site is an existing resale site.  The Adjacent to Fazio site is located in the same area, 
along the northern boundary of the Fazio site.  
 
2. Commercial structures on shorelines should be designed and located so that scenic views 
from surrounding areas are not degraded.  
 
 N/A.  The Project does not include construction of any commercial structures.   
 
3. Shoreline frontage of commercial establishments should, to the extent possible, be 
maintained in its natural condition.   
 
N/A.  The Project does not include construction of any commercial establishments or structures.   
 
4. Public access to the shoreline should be provided unless in conflict with the commercial 
use.   
 
The Project will also enhance recreational opportunity on the shorelines by restoring important 
ecosystems.  The ecosystem restoration features of the Project will enhance passive recreational 
opportunities for studying and viewing wildlife on the shorelines.   
 
4.4.5.4. General Policy Objectives for Shoreline Elements.  The Project is consistent 
with applicable CCSMP policy goals for applicable shoreline elements (CCSMP, p. 28-29). 
 
1. Circulation Element: 
Goal:  To recognize existing transportation systems of shoreline areas as a means of providing 
access to other shoreline use activities; and, when additional circulation systems are proposed 
for shoreline areas, to assure that these facilities require such locations and are developed with 
minimum disturbance to the natural character of the shoreline. 
 
The Project’s in-water activities are located in and adjacent to the existing channel.  The  
navigation channel serves the national and regional economy, including that of businesses 
located in Clark County.  The lower Columbia River is the second largest grain-shipping 
waterway in the world, surpassed only by the Mississippi River.  Regional growers, producers, 
and manufacturers use Columbia River ports to transport their goods to world markets.  Upland 
dredged material disposal sites have been chosen so as to avoid and minimize impacts.  The 
Project relies heavily on sites that have been used for past dredged material disposal, like the 
Fazio and Adjacent to Fazio sites.  Sites from which dredged materials could be sold, like the 
Fazio and Adjacent to Fazio sites, were also selected.   
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2. Conservation Element: 
Goal:  To provide for management of natural resources in shoreline areas by means which will 
assure the preservation of non-renewable resources, while allowing sound utilization of 
renewable resources in a manner consistent with the public interest.  
 
Dredging will be done at depths of more than 40 feet, to minimize effects on natural ecosystems.  
Existing upland disposal sites, like the Fazio site, will be utilized to the extent feasible.  Upland 
disposal at these sites has been reviewed by the NOAA Fisheries and USFWS to address impacts 
to ESA listed fish species or their critical habitat.  Numerous ecosystem restoration features have 
also been incorporated into the Project. 
 
The Project incorporates the following BMPs, among others, to protect shoreline resources 
during dredging: 
 
• During hopper and pipeline dredging, maintain dragheads in the substrate or no more than 3 
feet above the bottom with the dredge pumps running. 
• The contractor shall not release any trash, garbage, oil, grease, chemicals, or other 
contaminants into the waterway. The Project also incorporates the following BMPs, among 
others, to protect shoreline resources during dredged material disposal: 
• For flowlane disposal, dispose of material in a manner that prevents mounding of the 
disposal material. 
• Maintain discharge pipe of pipeline dredge at or below 20 feet of water depth during 
flowlane disposal.   
• Berm upland disposal sites to maximize the settling of fines in the runoff water. 
• Grade shoreline disposal sites to a slope of 10 to 15 percent, with no swales, to reduce the 
possibility of stranding of juvenile salmonids. 
 
3. Economic Development Element: 
Goal:  To encourage the maintenance and enhancement of existing industrial and commercial 
activities along the shoreline in such a manner that the land-water interface be utilized for 
productive purposes while minimizing adverse effects to the environment; and to encourage 
appropriate shoreline locations for all such new developments of a water-dependent nature.    
 
See above discussions. 
 
4. Shoreline Use Element: 
Goal:  To encourage a pattern of land and water uses compatible with the character of shoreline 
environments and distributed so as to avoid undesirable concentrations of intense uses, and 
giving preference to uses which are dependent upon shoreline locations.   
 
The dredging and flow lane disposal occur in, or adjacent to the navigation channel and are 
compatible with that existing use of the shoreline.  Existing upland sites are used.  The Gateway 
3 site is Port property. 
 
5. Shoreline Improvement Element: 
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Goal:  To encourage the restoration of degraded shoreline areas to conditions of natural 
environmental quality, and promote the revitalization of abandoned shoreline facilities for 
practical and productive activities.   
 
The Project includes two ecosystem restoration features in Clark County.  The Bachelor Slough 
ecosystem restoration feature would occur on the Ridgefield NWR plus WDNR lands (Bachelor 
Slough and an old disposal location on the Columbia River shoreline).  The Shillapoo Lake 
ecosystem restoration feature would occur on lands purchased by WDFW for inclusion in their 
Shillapoo Lake Wildlife Management Area.   
 
Implementation of the Bachelor Slough ecosystem restoration feature is contingent on the Corps’ 
sediment quality evaluation to determine whether material to be dredged from Bachelor Slough 
is suitable for dredging and/or upland disposal.  The action also requires approval from WDNR 
and the USFWS to dispose of dredged material on their property for riparian habitat development 
purposes. 
 
The restoration consists of two actions.  The first action was proposed by the USFWS, 
Ridgefield National Wildlife Refuge.  Approximately 132,000 cy of material would be dredged 
from Bachelor Slough to increase water depth and flow, with the result of decreasing water 
temperatures, which currently exceed the temperature tolerance of salmonids from mid-summer 
until fall.  Improvements in water quality parameters are intended to benefit juvenile salmonids. 

The second action involves restoring six acres of riparian habitat on the Bachelor Island 
shoreline of Bachelor Slough, downstream of the bridge crossing the slough, and restoration of 
riparian forest on up to 46 acres of upland disposal site(s) for the material dredged from Bachelor 
Slough. 

This Shillapoo Lake ecosystem restoration feature consists of restoring wetland and riparian 
habitat on lands purchased by WDFW for inclusion in their Shillapoo Lake Wildlife 
Management Area. Shillapoo Lake lies behind flood control dikes and currently is drained 
annually for agricultural use on private lands and for planting of forage crops (mainly corn) to 
benefit wintering waterfowl. 

The proposed ecosystem restoration feature would entail construction of water supply and 
control structures to ultimately create a total of four diked cells for wetland habitat management 
purposes. Construction of two cells would not occur unless private lands are acquired.  These 
wetland cells would be hydrologically connected to the Lake River via pipelines, a tidegate and a 
pumping station in order to manage water levels in the four wetland management units.  This 
will enable WDFW to maintain desired water levels in the wetland management units for optimal 
habitat management. 
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4.4.6. Conditional Use Criteria.  See the discussion in Section 4.1.3. 
 
4.5 Cowlitz County  Cowlitz County is not located in Washington’s Coastal Zone.  
Therefore, review of the Cowlitz County SMP is presented here for purposes of showing general 
consistency with local plans, rather than for purposes of demonstrating consistency with 
Washington’s Coastal Program under the Coastal Zone Management Act.  All of the upland 
disposal sites in Cowlitz County are existing disposal sites.  Therefore, the level of detail of 
analysis for Cowlitz County reflects that sand disposal at these sites is an established, rather than 
a new use.  The new Mt. Solo upland disposal site is in the City of Longview and is reviewed for 
consistency with the City of Longview Shoreline Master Program.  Section 4.6.  Dredging and 
flow lane disposal in the general locations for this Project are also currently occurring in Cowlitz 
County’s shoreline waters.   
 
4.5.1 References.  References to the Cowlitz County Shoreline Master Program (revised 
1977) (“CSMP”) are given by page number.   
 
4.5.2 Proposed Shoreline Uses.  The Project, includes the following activities which may 
occur all, or in part, within Cowlitz County’s shoreline jurisdiction: 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging 
The Columbia River will be dredged in selected areas within Cowlitz County’s shoreline 
jurisdiction in the location of the current navigation channel.  Dredging will deepen the existing 
40-foot-deep channel to the newly authorized depth of 43 feet.   
 
Columbia River – Dredged Material Flowlane Disposal -   
Flowlane disposal will be done in selected areas within Cowlitz County’s shoreline jurisdiction.  
These areas are similar to those currently used for maintenance dredging.  Flowlane disposal will 
occur where depths range from 35 to 65 feet, but are typically greater than 50 feet.   
 
Hump Island - Dredged Material Upland Disposal, CRM W-59.7 

Size:  69 acres 
Elevation:  Current surface elevation is +25 feet CRD; surface elevation with total 
volume in place estimated at +42 feet CRD 
 
Owners:  Washington Department of Fish and Wildlife and Washington Department of 
Natural Resources 

 
Hump Island is an active, existing upland sand disposal site for maintenance dredging of the 40-
ft channel.  It is located within 200 feet of the shoreline, in a rural environment.  It will only be 
used for construction and six years of maintenance of the Project. 
  
Hump Island can hold up to 1,500,000 cy additional sand.  The Corps plans to place 1,500,000 
cy during the construction and maintenance of the Project.  Within the 200-foot shoreland 
environment, only a temporary pipeline will be used for placement of dredged materials at the 
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site, and a return weir will be constructed for water drainage from the site back to the river, if it 
does not already exist.   
 
 
Reynolds Aluminum - Dredged Material Upland Disposal, Mining/Resale, CRM W-63.5 

Size:  13 acres 
Elevation:  Current surface elevation is +20 feet CRD; surface elevation with total 
volume in place estimated at +50 feet CRD 
 
 
Owner:  Reynolds Aluminum 

 
The Reynolds Aluminum site has been used in the past as an upland sand disposal site for 
maintenance dredging of the 40-ft channel.  The Reynolds Aluminum site is in a heavily 
industrialized area.  Sand is currently being sold from the site, and sand placed by this Project 
may also be resold.  The site is diked and a drainage system for dredged sand is already in place. 
The Reynolds Aluminum site can hold up to 500,000 cy of sand.  The Corps plans to place 
180,000 cy during the construction phase.  At full capacity, the top of the sand will reach +50 
feet CRD, however that elevation is unlikely as the site is used for resale purposes.  Within the 
200-foot shoreland environment, only a temporary pipeline will be used for placement of 
dredged materials at the site, and a return weir will be constructed for water drainage from the 
site back to the river, if it does not already exist.   
 
 
Port of Longview/International Paper - Dredged Material Upland Disposal, Mining/Resale, 
CRM W-67.5 

Size:  29 acres 
Elevation:  Current surface elevation is +20 feet CRD; surface elevation with total volume in 
place estimated at +47 feet CRD  
 
Owner:  Port of Longview 

 
The International Paper site has been used in the past as an upland sand disposal site for 
maintenance dredging of the 40-ft channel.  The International Paper site is in a heavily 
industrialized area.  Sand placed by this Project will be resold.  A weir drainage system for 
dredged sand is already in place.   
 
The site can accept up to 1,000,000 cy of sand.  The Corps plans to place up to 2,900,000 cy of 
sand over the life of the project, using storage capacity created when sand is sold from the site.  
When full, the elevation at the top of the sand will be +47 feet CRD.  Within the 200-foot 
shoreland environment, only a temporary pipeline will be used for placement of dredged 
materials at the site, and a return weir will be constructed for water drainage from the site back to 
the river, if it does not already exist.   
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Howard Island - Dredged Material Upland Disposal, CRM W-68.7 
Size:  200 acres 
Elevation: Current surface elevation is +26 feet CRD; surface elevation with total volume in 
place estimated at +29 feet CRD (at site capacity surface elevation is +51 feet CRD)  
Owners:  Washington Department of Natural Resources, Dr. Gene Davis, and Delta Trust 

 
Howard Island is an existing disposal site used for maintenance of the 40-ft channel.  The 
disposal site is setback 300 feet of the shoreline, and is outside shoreline jurisdiction, and in an 
urban environment.  Nearly all of the Howard Island property has been covered with dredged 
sand over the last 40 years.  A 200-acre area is planned for use for the construction and 
maintenance phases of the Project.   
 
Howard Island can hold up to 6,400,000 cy of additional sand.  The Corps plans to place 600,000 
cy of sand and raising the site elevation to +28 feet CRD.  Ultimately, the site could receive 
6,400,000 cy of material raising the site elevation to +51 feet CRD.  Within the 200-foot 
shoreland environment, only a temporary pipeline will be used for placement of dredged 
materials at the site, and a return weir will be constructed for water drainage from the site back to 
the river, if it does not already exist.   
 
 
Cottonwood Island – Temporary Pipeline and Return Weir for Upland Dredged Material 
Upland Disposal, CRM W-70.1 

Size:  62 acres 
Elevation:  Current surface elevation is +30 feet CRD; surface elevation with total volume in 
place estimated at +49 feet CRD  
 
Owners:  Washington Department of Natural Resources, Dr. Gene Davis, and Delta Trust 

 
Cottonwood Island has been used in the past as an upland sand disposal site for maintenance 
dredging of the 40-ft channel.  The Disposal Site is set back 300 feet from the Columbia River 
and is outside shoreline jurisdiction.  Only the temporary pipeline used to place sand at, and the 
return weir used to drain water from, the upland disposal site will be located within the 200-foot 
shoreline jurisdiction. 
 
Cottonwood Island has been almost completely covered in the past by dredged material.  The 
land surface is +30 feet CRD.  Cottonwood Island is undeveloped except for navigational 
beacons, shoreline protection structures, and a few primitive campsites. 
 
The 62-acre site can hold up to 3,200,000 cy of sand.  The Corps plans to place 1,500,000 cy of 
sand during the construction and maintenance phases of the project.  The final site elevation will 
be +49 feet CRD.  Within the 200-foot shoreland environment, only a temporary pipeline will be 
used for placement of dredged materials at the site, and a return weir will be constructed for 
water drainage from the site back to the river, if it does not already exist.   
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Northport - Dredged Material Upland Disposal, Resale CRM W-71.9 
Size:  27 acres 
Elevation:  Current surface elevation is +15 feet CRD; surface elevation with total volume in 
place estimated at +41feet CRD (will vary with resale) 
 
Owner:  Port of Kalama 

 
Northport has been used for dredged sand disposal in the past.  The Port of Kalama is currently 
selling sand from this site.  Sand placed by this Project will also be resold. 
   
The Corps plans to place 1,900,000 cy of sand at the site.  When full, the site elevation will be 
+41 feet CRD.  Within the 200-foot shoreland environment, only a temporary pipeline will be 
used for placement of dredged materials at the site, and a return weir will be constructed for 
water drainage from the site back to the river, if it does not already exist.   
 
 
Martin Island Mitigation, CRM W-80.0 

Size:  16 acres 
Elevation:  Current surface elevation is -20 feet CRD; surface elevation with total volume in 
place estimated at -8 feet CRD (dependent on adjacent tidal marsh elevation) 
 
Owners:  Robert and Richard Colf 

 
Martin Island is a mitigation site.  Mitigation activities at the Martin Island site consist of two 
parts:  shoreline disposal/partial filling of the embayment to create intertidal marsh habitat, and 
establishment of riparian forest on the rest of the island.  The goal of these mitigation activities 
on Martin Island is to return the island to a natural condition.   
 
Martin Island’s 32-acre embayment was artificially created in 1966 when sand was excavated for 
use in the construction of nearby Interstate Highway 5.  A 16-acre portion of the lagoon will be 
filled to a surveyed elevation that matches the surveyed elevation for adjacent intertidal marsh in 
order to create a wetland/intertidal marsh.  The Corps will use approximately 460,000 cy of sand, 
capped with two feet of top soil, to develop intertidal marsh habitat.  The balance of the lagoon, 
16+ acres, would be left in its current state.   
 
Parts of Martin Island have been used for cattle grazing and crop land.  The approximately 85 
acres of degraded riparian forest and associated habitat and the approximately 159 aces of 
agricultural and associated habitat will be reverted to natural riparian forest.   
 
Woodland Bottoms – Mitigation Site, CRM W-81.0 

Size:  284 acres 
 
The Woodland Bottoms Mitigation Site (Appendix A, Figure 8) is currently used for agricultural 
purposes, including row crops, hybrid poplar plantations, and pasture lands.  Farmed wetlands 
(grazed, row crop) exist on the 284-acre wildlife mitigation site (Appendix A, Figure 9).  
Through mitigation construction activities, 97 acres of wetland habitat and 43 acres of riparian 
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habitat will be developed (Appendix A, Figure 10).  A 132-acre portion of the site will be 
converted to permanent Canada goose forage habitat (Appendix A, Figure 10), similar to that at 
Ridgefield National Wildlife Refuge. 

Construction activities at Woodland Bottoms would include some agricultural tillage.  The only 
grading required would be done in construction of the perimeter levees for the wetland 
management unit in order to maintain the current level of protection to surrounding lands 
afforded by the Burris Creek levees (Appendix A, Figure 11).  Borrow material for use in 
constructing the perimeter levees will be obtained by removal of the necessary volume of 
material from the levees presently encompassing Burris Creek (Appendix A, Figure 11).  
Removal of the Burris Creek levees will allow for freshets to flood over the wetland 
management unit thus providing for a natural hydrologic regime. 

 
Martin Bar - Dredged Material Upland Disposal Resale, CRM W-82.0 

Size:  32 acres 
Elevation:  Current surface elevation is +25 feet CRD; surface elevation with total volume in 
place estimated at +51 feet CRD Owner:  Port of Woodland and Washington Department of 
Fish and Wildlife 

 
Martin Bar has been used in the past as an upland sand disposal site.  The site consists of two 
parcels with a day-use park in between.  The site has been configured to avoid the day-use park.  
A weir system will be constructed to allow draining water to clear before it returns to the river.  
  
The Corps plans to place an additional 760,000 cy of sand on the two parcels, raising the 
elevation to +51 feet CRD.  The Port of Woodland may, at its discretion, use or sell sand from 
this site.  Within the 200-foot shoreland environment, only a temporary pipeline will be used for 
placement of dredged materials at the site, and a return weir will be constructed for water 
drainage from the site back to the river, if it does not already exist.   
 
 
Austin Point - Dredged Material Upland Disposal, Mining/Resale, CRM W-86.5 

Size:  26 acres 
Elevation:  Current surface elevation is +15 feet CRD; surface elevation with total volume in 
place estimated at +64 feet CRD (without resale) 
 
Owner:  Port of Woodland 

 
Austin Point has been used in the past as an upland sand disposal site.  Most of the surface is 
covered with sand.  The Port of Woodland owns the site and has been mining the sand for its 
own use or resale since the Corps discontinued using the site. 
 
The 26-acre site will hold up 1,645,000 cy of sand.  The Corps plans to place 1,700,000 cy over a 
twenty year period including the construction and maintenance phases of the project.  The Port of 
Woodland will continue to remove sand from the site between disposal events, making room for 
additional sand.  When full, the top of the sand will reach +64 feet CRD if no resale occurs.  
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Within the 200-foot shoreland environment, only a temporary pipeline will be used for 
placement of dredged materials at the site, and a return weir will be constructed for water 
drainage from the site back to the river, if it does not already exist.   
 
 
4.5.3 Permitted Shoreline Uses.  The principal CSMP regulatory use standards that apply 
to the Project are those governing dredging and dredged material disposal.   
 
Dredging 
The CSMP defines dredging as the removal of earth from the bottom of a stream, river, lake, 
bay, or other water body for the purposes of deepening a navigational channel or to obtain use of 
the bottom materials for landfill.  (CSMP, p. 18).  
 
Landfill 
The CSMP defines landfill as the creation of dry upland area by the filling or depositing of sand, 
soil, or gravel into a wetland area.  (CSMP, p. 18). 
 
The following activities, although not part of the Project, may be conducted by disposal site 
owners/operators: 
 
Mining 
The CSMP defines mining as the removal of naturally occurring materials from the earth for 
economic use.  (CSMP, p. 10).  The sand disposed of as part of the Project is not naturally 
occurring at the disposal sites and may not constitute mining under the CSMP definitions.  This 
analysis reviews resale for consistency with the mining standards.  Mining is a permitted use in 
urban environments.   
 
Ports and Water-Related Industries   
The CSMP defines Ports and water-related industries as centers for water-borne traffic and, as 
such, it recognizes that Ports are centers for industrial/manufacturing firms. 
 
Commercial (Sand Resale) Development 
The CSMP defined commercial uses as those uses which are involved in wholesale and retail 
trade or business activities.   
 
4.5.4 Format.  The CSMP is organized into the following areas:  general criteria for 
substantial development, specific regulatory standards for shoreline uses and activities, general 
policies and objectives for shoreline uses and activities, element goals and objectives.  The 
analysis below, therefore, follows that same basic structure: 
• Substantial Development Conditions 
• Master Program Regulatory Standards for Uses and Activities 

Dredging 
Landfill 
Mining 
Ports and Water-Related Industries 
Commercial Development 
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• Master Program Policy Objectives for Uses and Activities 
Dredging 
Landfill 
Mining 
Ports and Water-Related Industries 
Commercial Development 

• Master Program Shoreline Environments and Objectives 
Urban 
Rural 
Conservancy 

• Master Program Element Goals and Objectives 
Circulation 
Conservation 
Economic Development 
Public Access 
Other Shoreline Uses 

 
4.5.5 Consistency Analysis – Findings.  The Project is not only consistent and in general 
conformance with the CSMP, it promotes several key goals and policies regarding navigation 
and economic development.   
 
4.5.5.1 Substantial Development Conditions.  The Project will comply with the general 
construction practices for substantial development that are set forth on page 27 of the CSMP. 
 
4.5.5.2 Dredging.  The Project is consistent with the CSMP’s regulatory use standards and 
general policy objectives for dredging. 
 
4.5.5.2.1  Regulatory Use Standards for Dredging.  The Project meets the specific regulations 
for dredging (CSMP p. 44-45): 
 
1. Dredging and landfills are prohibited on conservancy shorelines, except where they do 
not substantially change the character of that district along navigable waters deemed necessary 
for adequate navigation as determined by U.S. Army Corps of Engineers, and where they are 
necessary accessory to a project which is dependent on a location near or adjacent to a body of 
water.  Dredging and landfills are permitted on rural, and natural shorelines subject to the 
regulations below, if they do not substantially change the character of the environment or are 
accessory to a project which is dependent on a location near a body of water.   
 
A principal purpose of this Project is to deepen the navigation channel of the Columbia River to 
enhance navigational access.  The navigation channel that is the subject of this project has been 
authorized by Congress to provide adequate navigation on the Columbia River.  Marine shipping 
and navigational improvements are permitted water-dependent public uses of the shoreline.  
Dredging and disposal of dredged sediments are necessary to maintaining these permitted water-
dependent public uses of the shoreline.  Disposal of dredge materials for proposed mitigation 
sites is for a project (channel deepening) that is water dependent. 
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Dredging and flowlane disposal will be restricted to the navigation channel and the adjacent area, 
which will preserve the existing character of the existing shoreline environment.  Using existing 
upland disposal sites also helps to preserve the existing character of the shorelines.   
 
2. All dredging or spoils disposal shall confirm to the following: 
a. Dredging shall conform to the operating standards specified on any required federal and 
state permits.  
 
The Project will comply with applicable state and federal permits or approvals. 
 
b. Dredge spoils exceeding the Department of Ecology criteria for toxic sediments shall be 
disposed of on land.   
 
Sediment quality has been evaluated for dredged materials from the navigation channel.  
Sediment samples were collected and subjected to physical and chemical analyses.  These studies 
indicate that material to be dredged in the Columbia River navigation channel is suitable for 
unconfined open water disposal.   
 
c. Dredge disposal sites shall be completely enclosed by dikes to allow sediment to settle 
before water leaves the diked area.  
 
Upland disposal sites, like Hump Island, Reynolds Aluminum, International Paper, Howard 
Island, Cottonwood Island, Northport, Martin Bar and Austin Point are designed with earthen 
dikes to contain the dredged material and hold the return water while allowing sand and 
suspended sediment to settle.  Sand is placed with a temporary pipeline extending from the 
dredge vessel, which is removed from the site after sand placement.  Sand moves through the 
pipeline in the form of a slurry mixed with Columbia River water and the water is allowed to 
settle and clear through the retention system before it runs back into the river.  Weirs are used to 
regulate the return of water to the river.  Water returned to the river through weirs is subject to 
applicable state water quality standards, after dilution, at an appropriate point of compliance.  
Once the water is drained, the sand is “drifted” or spread evenly around the holding area.   
 
d. Dikes shall be sloped at 1-1/2 to 1 or flatter and seeded with grass or otherwise protected 
to prevent erosion.  Outlets shall be placed so that water will take the longest time to reach the 
outlet and so that only the clearest water is allowed to return to the receiving waters.   
 
Weirs are used as needed to regulate the return of water to the river.  Water from the upland 
disposal sites will be allowed to settle and clear through the retention pond drainage system 
before it runs back into the river.  Water returned to the river through weirs is subject to 
applicable state water quality standards, after dilution, at an appropriate point of compliance.  
After they are no longer used for dredged material disposal, these sites will be regraded at the 
required slope and seeded to prevent erosion. 
 
4.5.5.2.2 Policy Objectives for Dredging.  The Project is also consistent with the CSMP 
policy objectives for dredging (CSMP, p. 18): 
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a. Dredging shall minimize damage to existing ecological values and natural resources of 
the area to be dredged and the area for deposit of dredged materials.  
 
Dredging will be done at depths of more than 40 feet, beyond the depths at which salmonids 
generally migrate.  The hopper and pipeline dredges that will be used generally do not produce 
large amounts of turbidity because of the suction action of the dredge pump and the burial of the 
drag arm or cutter head in the sediment.  Turbidity produced by mechanical dredging will be 
reduced by using a closing bucket.   
 
Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  Most benthic 
invertebrates that serve as a food source for fish are found at depths of less than 20 feet.  
Therefore, restricting the disposal of dredged materials to depths greater than 20 feet will 
minimize potential impacts from this activity.  While it has been established that white sturgeon 
are present in potential flowlane disposal areas, the Corps is conducting studies to help avoid and 
minimize impacts to sturgeon. 
 
Upland disposal sites in Cowlitz County have been previously used and were selected to avoid 
impacts to new areas and their resources.   
 
Upland disposal proposed in Cowlitz County has been the subject of a consultation under the 
Endangered Species Act to address potential impacts to ESA listed species and their critical 
habitat. Measures are included to minimize the potential for impact from this activity, such as 
maintaining minimum buffer widths between disposal sites and the river, avoiding the riparian 
edge along the shoreline, whenever possible, and avoiding wetlands. 
 
b. Deposit sites in water areas shall be identified by local government in cooperation with 
the state departments of natural resources, game, and fisheries.  Depositing of dredge material 
in water areas shall be allowed only for habitat improvement, to correct problems of material 
distribution adversely affecting fish and shellfish resources, or where the alternatives of 
depositing material on land is more detrimental to shoreline resources.   
 
As in the case with the current flow lane disposal for maintenance dredging, flowlane disposal 
for the Project will be restricted to the navigation channel and the adjacent area.  The only other 
in-water disposal proposed in Cowlitz County is for mitigation at Martin Island.  The purpose of 
this mitigation is for habitat improvement. 
 
c. Dredging of bottom materials for the single purpose of extending ones property shall be 
discouraged.  
 
N/A.  Project dredging is not for the purpose of extending property.  It serves the purpose of 
enhancing the navigation channel. 
 
d. Navigation channels, turning and moorage basins shall be identified.  Future channel 
and basin areas which would be used in conjunction with potential future ports and marinas 
should be identified as non-deposit areas for spoils from other dredging operations.   
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N/A.  Dredging and flowlane disposal for the Project will be limited to the navigation channel 
and adjacent areas. 
 
4.5.5.3 Landfill.  The Project is consistent with the CSMP’s regulatory use standards and 
general policy objectives for landfill.  The purpose of upland disposal for this Project is not to 
create dry upland areas, as dredged materials are being placed on areas that are already dry 
upland.  Therefore, upland disposal does not meet the definition of landfill under the CSMP.  
Cowlitz County and WDOE, as a matter of practice, broadly interpret the definition to cover 
placement of dredged materials at upland disposal sites.  As discussed below, however, even if 
the fills were considered to be landfill, they meet the requirements for such activities.  Some fill 
activities will occur in the Martin Island Embayment and Woodland Bottoms Mitigation 
features.  These fills are consistent with the SMP.   
 
4.5.5.3.1 Regulatory Use Standards for Landfill.  See Section 4.5.6.2.1 above. 
 
4.5.5.3.2 Policy Objectives  for Landfill.  Although the disposal sites do not meet the 
definition of a landfill, the Project is also consistent with the CSMP policy objectives for landfill 
(CSMP, p. 18): 
 
1. Landfill 
 
a. Shoreline fills or cuts shall be designed and located so that significant damage to existing 
ecological values or natural resources, or alteration of local currents will not occur, creating a 
hazard to adjacent life, property, natural resources systems, and aesthetics.   
 
All of the upland disposal sites in Cowlitz County have been used for past dredged material 
disposal.  Continued use of these sites minimizes damage to existing ecological values and 
natural resources.  Fills at Woodland Bottoms and Martin Island are intended to enhance habitat 
functions and values.  Significant damage to existing ecological values is not anticipated.   
 
b. All perimeters of fills shall be provided with vegetation, retaining walls, or other 
mechanisms for erosion prevention.  
 
Upland disposal sites, like Hump Island, the Reynolds Aluminum and International Paper sites, 
Howard Island, Cottonwood Island, Northport, Martin Bar and Austin Point, are or will be 
surrounded by dikes as needed to avoid and prevent erosion.   
 
Fill at Woodlands Bottom will be designed to prevent erosion. The goal at the Martin Island 
Embayment is to create intertidal marsh which will be vegetated.   
 
c. Fill materials shall be of such quality that it will not cause problems of state water 
quality standards established by the Department of Ecology.  Shoreline areas are not to be 
considered for sanitary landfills or the disposal of solid waste.  
 
Sediment evaluations of potential maintenance dredging material conducted since the 1970s have 
consistently found the material to be suitable for unconfined in-water disposal.  Water returned 
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to the river from upland disposal sites through weirs is subject to applicable state water quality 
standards, after dilution, at an appropriate point of compliance.   
 
d. Priority shall be given to landfills for water-dependent uses and for public uses.   
 
A principal purpose of this Project is to deepen the navigation channel of the Columbia River to 
enhance navigational access.  Marine shipping and navigational improvements are permitted 
water-dependent public uses of the shoreline.  Dredging and disposal of dredged sediments and 
fill for mitigation features are necessary to maintaining these water-dependent public uses of the 
shoreline.   
 
e. In evaluating fill projects and in designating areas appropriate for fill, such factors as 
total water surface reduction, navigation restriction, impediment to water flow and circulation, 
reduction of water quality, and destruction of habitat shall be considered.   
 
Upland disposal should have no impact on water surface, navigation, water flow or circulation 
different than the current disposal.     
 
Upland disposal sites are designed to contain the dredged material and hold the return water 
while allowing sand and suspended sediment to settle.  Sand will be placed in upland disposal 
sites with a temporary pipeline extending from the dredge vessel.  The pipeline will be removed 
from the sites after sand placement.  Sand moves through the pipeline in the form of a slurry 
mixed with Columbia River water.  Water is allowed to settle and clear through the drainage 
system before it runs back into the river.  Water returned to the river from upland disposal sites 
through weirs is subject to applicable state water quality standards, after dilution, at an 
appropriate point of compliance.   
 
Fill associated with mitigation and Woodland Bottoms and Martin Island are not anticipated to 
restrict navigation, impede water flow and circulation or reduce water quality.  This mitigation 
should enhance habitat functions and values.   
 
f. All landfill materials and erosion control methods shall be subject to approval of the 
program administrator or his designee.   
The program administrator will review Project materials, specifications and the proposed erosion 
control methods. 
 
4.5.5.4 Mining.  As discussed in Section 4.4.4, sand removal for resale involves restoring 
materials that do not naturally occur at the disposal sites and does not appear to meet the 
definition of mining.  In practice, Cowlitz County and WDOE interpret the code provision to 
include sand removal for resale.  Resale activities are not part of the Project, but are expected to 
be conducted by disposal site owners or operators.  As discussed below, such resale is consistent 
with the CSMP’s regulatory use standards and general policy objectives for mining. 
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4.5.5.4.1 Regulatory Use Standards for Mining.  The Project meets the specific regulations 
for mining (CSMP p. 47): 
 
1. Mining that does not substantially change the character of the environment shall be 
permitted.  
 
 Removal for resale of sand deposited will occur at some upland disposal sites.  Reuse of upland 
disposal/mining sites, like the Reynolds Aluminum site, Northport, and Austin Point, helps to 
preserve the existing character of the shorelines.   
 
2. Any person proposing to undertake or engage in a mining operation shall apply for a 
permit.   
 
Site operators/owners will obtain all applicable permits.   
 
3. A permit for mining operation may be granted subject to the following regulations: 
 
a. Operators of surface mines subject to the 1970 Surface Mine Land Reclamation Act shall 
present to the County a surface mining plan and a reclamation plan.  
 
 The sand resale sites are not surface mines subject to the 1970 Surface Mine Land Reclamation 
Act.   
 
b. A surface mining plan or a reclamation plan judged by the County to be insufficient for 
the protection or restoration of the shoreline environment shall be grounds for denial of a 
permit.  
 
 N/A.  This provision applies to surface mines subject to the 1970 Surface Mine Land 
Reclamation Act.  The sand resale sites are not such sites.   
 
c. Any gravel removal alongside, upstream or downstream from spawning areas shall be in 
conformance with the technical provisions of the hydraulics project approval by WDFW.   
 
The removal of gravel from the resale sites is not occurring upstream or downstream from 
spawning areas.  The removal is occurring behind dikes which will prevent any impact on the 
river.   
 
d. Mining operations shall be strictly controlled or prohibited where historical, cultural, 
educational, or scientific value will be degraded.   
 
No mining is proposed in areas with historical, cultural, educational, or scientific value. 
 
4.5.5.4.2 Policy Objectives for Mining.  As noted above, WDOE and Cowlitz County broadly 
interpret the term “mining” to include resale.  Although sand resale is not part of the Project, 
resale activities are also consistent with the CSMP policy objectives for mining (CSMP, p. 10): 
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a. When rock, sand, gravel, and minerals are removed, adequate protection against 
sediment and silt production should be provided.   
 
Removal of sand from the mining/resale sites will occur behind dikes that will prevent sediment 
or silt from reaching the river.   
 
b. Excavations for the production of sand, gravel, and minerals should be done in 
conformance with the Washington State surface mining Act, and from the least sensitive 
biophysical areas.   
Project dredging is not for the purpose of production and sale of sand, it serves the purpose of 
enhancing navigational access.  Dredging, therefore, will be limited to the navigation channel.  
However, the resale sites will comply with all applicable regulations. 
 
c. Since mining developments may have lasting effect on the visual quality of the shorelines, 
prudent judgment should be exercised in permitting areas to be developed for this particular use.   
 
Removal of sand from upland disposal resale sites, like the Reynolds Aluminum site, Northport, 
and Austin Point will not affect the visual quality of the shorelines as would occur from 
removing materials from their original location.   
 
d. Removal of rock, sand, gravel, and minerals shall be strictly controlled or prohibited 
where the scenic and aesthetic qualities of the shorelines will be degraded and in areas having 
historical, geological, cultural, educational, and/or scientific values.   
 
No resale is proposed in areas with historical, cultural, educational, or scientific value.  Use of 
upland disposal, like the International Paper, Reynolds Aluminum, Northport, and Austin Point 
sites helps to preserve the aesthetic qualities of the shorelines.   
 
4.5.5.5 Commercial Development.  The Project does not include commercial development.  
However, disposal site operations may conduct resale activities. 
 
4.5.5.5.1 Regulatory Use Standards for Commercial Development.  Resale activities are 
consistent with the CSMP policy objectives for commercial development in urban environments 
(CSMP, p. 32): 
 
1. Because shorelines suitable for urban uses are a limited resource, emphasis should be 
given to development within already developed areas and particularly on water-dependent 
industrial and commercial uses requiring frontage on navigable waters.   
 
All of the upland disposal/resale sites in Cowlitz County are being used or, have been previously 
used.  Disposal of dredged material is necessary to maintaining marine shipping and navigational 
improvements are permitted water-dependent public uses of the shoreline.   
 
2. A permit for commercial development may be granted subject to the following 
regulations: 
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a. Commercial buildings of more than 35 feet above average ground grade shall be allowed 
as a conditional use.   
 
N/A.  The Project does not include any commercial buildings. 
 
b. Any commercial structure or facility except on which requires or is dependent on direct, 
contiguous access to the water shall be set back from the ordinary high water mark by a 
minimum of ten feet, as measured on a horizontal plane.  
 
 N/A.  Resale sites do not require structures or facilities.  
 
c. Parking facilities shall not be located within ten (10) feet of the ordinary high water 
mark, as measured on a horizontal plane.   
 
N/A.  The Project does not include any parking facilities. 
 
4.5.5.5.2 Policy Objectives for Commercial Development.  The resale activities are 
consistent with the applicable policy objectives for commercial development (CSMP, p. 6-7): 
 
a. Although many commercial developments benefit by a shoreline location, priority should 
be given to those commercial developments, which are particularly dependent on their location 
and/or use of the shorelines.   
 
Disposal of dredged material is necessary to maintaining marine shipping and navigational 
improvements are permitted water-dependent public uses of the shoreline.  
 
b. New commercial developments on shorelines should be encouraged to locate in those 
areas where current commercial uses exist.  
 
 Upland disposal/resale sites in Cowlitz County, Northport, and Austin Point, are existing reuse 
sites.   
 
c. An assessment should be made of the effect a commercial structure will have on a scenic 
view significant to a given area or enjoyed by a significant number of people.  
 
 N/A.  The resale sites do not require a commercial structure.   
 
d. Commercial developments must be aesthetically compatible with the site or so buffeted as 
to lessen the visual impact of such development. 
 
Reuse of sand has occurred at these sites in the past.   
 
4.5.5.6 Ports and Water-Related Industry.  The Project is consistent with the CSMP’s the 
specific regulations for Ports and water-related industry. 
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4.5.5.6.1 Regulatory Use Standards for Ports and Water-Related Industry.  The Project is 
consistent with the CSMP policy objectives for Ports and water-related industry in urban 
environments (CSMP, p. 49-50): 
 
1.  Ports and Water-Related Industry: 
 
2.  Any person proposing a development which constitutes a Port facility or water-related 
industry shall apply for a permit.  
 
The Project will obtain all applicable permits or approvals. 
 
3.  Permits may be granted upon: 
 
a.  Demonstration of compliance with the regulations specified on any federal and state permits 
required for such facilities and operations.   
 
The Project will comply with the conditions of all applicable state and federal permits or 
approvals. 
 
b.  Compliance with other applicable use regulations in the SMP.   
 
The Project will comply with applicable regulations as discussed in this memorandum. 
 
4.5.5.6.2 Policy Objectives for Ports and Water-Related Industry.  The Project is also 
consistent with the applicable policy objectives for Ports and water-related industry (CSMP, p. 7-
8): 
 
h. Ports and water-related industries are encouraged to locate in urban environments, but 
in exceptional cases may locate under natural, conservancy, and rural environments, subject to 
conditional use and specific performance standards.  
 
All of the upland disposal sites and resale sites, except Hump Island, are located in urban 
environments.  Although Hump Island is located in a rural environment, it has previously been 
used as a disposal site and is already covered with sand from maintenance dredging of the 40-
foot channel.  
 
4.5.6.7. General Policy Objectives for Shoreline Elements.  The Project is consistent with 
the applicable CSMP general policies objectives for applicable shoreline elements.  
Circulation:  When necessary to develop facilities for any of the various modes of travel on the 
shorelines of Cowlitz County, these features must not endanger the life, property, or rights of 
others, nor debilitate the quality of life enjoyed by the public. 
 
It is not clear that upland disposal sites are “facilities” under this Section.  However, the Project 
meets this standard.  The existing sites do not endanger life, property, or rights of others.   
 
1. Ensure that the site selected is suitable for the proposed use.  
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Dredging and flowlane disposal for the project, as is the case for current maintenance activities, 
will be restricted to the navigation channel and the adjacent area.  The Project uses upland 
dredged material disposal. The Project also uses locations in the urban environment for resale 
sites.   
 
2. Introduce development to the areas with a minimal adverse effect upon the natural 
features, scenic quality, and ecosystems existing in the shorelines.  
 
No new development is being introduced to the Cowlitz County shoreline.  The Project’s 
dredging and disposal activities are occurring in areas where such activities have occurred on a 
routine basis. 
 
3. The use should fulfill a need which can only be satisfied by such use on the shorelines as 
opposed to an upland use.   
 
A principal purpose of this Project is to deepen the navigation channel of the Columbia River to 
enhance navigational access.  Marine shipping and navigational improvements are permitted 
water-dependent public uses of the shoreline.  Dredging and disposal of dredged sediments are 
necessary to maintain these water-dependent public uses of the shoreline.   
 
4. New development should protect the life, property, and rights of others, and sustain or 
improve the quality of lift existing in the area.   
 
See Discussion of Circulation Goal above.   
 
Conservation:  To encourage the best management practices for the continued sustained yield or 
replenishable resources of the shorelines and preserve, protect, and restore those unique and 
non-renewable resources. 
 
The Project incorporates the following BMPs, among others, to protect shoreline resources 
during dredging: 
• During hopper and pipeline dredging, maintain dragheads in the substrate or no more than 3 
feet above the bottom with the dredge pumps running. 
• The contractor shall not release any trash, garbage, oil, grease, chemicals, or other 
contaminants into the waterway.  The Project also incorporates the following BMPs, among 
others, to protect shoreline resources during dredged material disposal: 
• For flowlane disposal, dispose of material in a manner that prevents mounding of the 
disposal material. 
• Maintain discharge pipe of pipeline dredge at or below 20 feet of water depth during 
flowlane disposal.   
• Berm upland disposal sites to maximize the settling of fines in the runoff water. 
• Grade shoreline disposal sites to a slope of 10 to 15 percent, with no swales, to reduce the 
possibility of stranding of juvenile salmonids. 
 
1. Preserve the scenic and aesthetic qualities of shorelines and vistas.   
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Existing upland disposal sites are used in Cowlitz County to minimize aesthetic impacts.   
 
2. Contribute to a maximum utilization of the resources without harming other natural 
systems or the quality of life.   
 
By deepening the Columbia River channel in selected locations, the Project will improve the 
utility of the navigation channel.  At the same time, by incorporating ecosystem restoration 
components, the Project will further enhance the natural systems. 
 
3. Restore damaged features or ecosystems to a higher quality than may currently exist.   
 
The Project incorporates a number of ecosystem restoration actions.  
 
4. Preserve unique and non-renewable resources.  Restricting dredging and flowlane 
disposal to depths of more than 40 feet will minimize potential impacts from these activities on 
threatened and endangered species and their critical habitat.  
 
5. Consider the total upstream, and downstream effect of proposed developments to ensure 
that no degradation will occur on the shoreline.   
 
This report includes shoreline consistency analyses for each jurisdiction in which Project 
activities will take place to consider the total upstream and downstream effects of the proposal. 
 
Economic Development:  To encourage the establishment and development of industrial and 
commercial activities in Cowlitz County on shorelines that require the land-water interface for 
productive efforts.   
 
The Columbia River navigation channel serves the national and regional economy, including 
shippers located in Cowlitz County.  The lower Columbia River is the second largest grain-
shipping waterway in the world, surpassed only by the Mississippi River.  Regional growers, 
producers, and manufacturers use Columbia River ports to transport their goods to world 
markets.  These shippers realize lower shipping costs by using Columbia River ports as opposed 
to more distant alternative ports.  Marine shipping is an important industry in the lower 
Columbia River region.  Approximately 40,000 jobs depend on Columbia River port activity, at 
$46,000 per year per employee on average.  Columbia River port activity also generates $2 
billion in business revenues and more than $200 million in state and local taxes each year.   
 
1. Those economic developments proposed on the shorelines must effectively operate 
without reducing the environmental quality of the surrounding shoreline area, or the quality of 
life of County residents.   
 
By deepening the navigation channel by three feet in selected locations, the Project will improve 
the utility of the navigation channel.  At the same time, by incorporating ecosystem restoration 
components, the Project will further enhance quality of life and preserve resources in the 
surrounding and adjacent areas. 
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Public Access:  To assure the safe and reasonable access for the public to public property in the 
shorelines of Cowlitz County. 
 
1. To retain existing public access and develop additional access where such will not 
endanger life or property nor interfere with the rights inherent with private property.   
 
A number of boaters use the Martin Island Embayment for mooring.  This embayment is 
currently private property.  Developing 16 acres of the embayment for intertidal marsh habitat to 
improve its natural functions may limit the use of this private land for boating.  However, the 
balance of the embayment (16+ acres) would be left in its current state. The restoration proposed 
for this area is an important activity under the Shoreline Management Act and other laws such as 
the Endangered Species Act.  Coordination with Cowlitz County has occurred to modify the 
initial proposal from a 32 acre mitigation development to the proposed 16 acre mitigation 
development in order to maintain boater access associated with the current use of the Martin 
Island embayment. 
 
2. Such access should not have an adverse effect on unique or fragile natural features, nor 
alter ecological systems of the area. 
 
Other Shoreline Uses:  Development within the shorelines of Cowlitz County must be for the 
betterment of the lifestyle of the citizens of Cowlitz County, and so located as to prevent 
ecological debilitation. 
 
By deepening the channel by three feet in selected locations, the Project will ensure that the 
navigation channel and continues to support marine shipping, a vital section of the regional 
economy for Cowlitz County citizens. 
 
1. To encourage those uses which are necessary to maintain or improve the health, safety, 
and welfare of the citizens when such uses must occupy shorelines.   
 
By deepening the channel in selected locations, the Project will improve the utility of the 
navigation channel.   
 
2. To locate those necessary uses and design facilities on the shorelines in such a manner as 
to retain or improve the physical and aesthetic quality of the natural environment.   
 
Existing upland disposal sites are used.   
 
3. To encourage multiplicities of use in proposed shoreline area developments.   
 
The Project will facilitate marine shipping and maximize public use of the navigation channel.  
The Project will also enhance passive recreational opportunities for studying and viewing 
wildlife on the shorelines.    
 
4. To retain or improve the degree of public access to shorelines.   
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By deepening the channel, the Project will facilitate marine shipping and  public use of the 
navigation channel.   
 
4.5.6. Conditional Use Criteria.  See the discussion in Section 4.1.3. 
 
4.6 City of Longview 
The City of Longview is not located in Washington’s Coastal Zone.  Therefore, review of the 
applicable SMP provisions is presented here for purposes of showing general consistency with 
local plans, rather than for purposes of demonstrating consistency with the Coastal Zone 
Management Act.  The Mt. Solo disposal site is located outside the shoreline area.  Dredging and 
flowlane disposal are well-established uses in the channel near the City of Longview.   
 
4.6.1 References.  The City of Longview uses Cowlitz County’s SMP.  Therefore, this 
section frequently references the analysis for Cowlitz County presented in the preceding section.  
References to the Cowlitz County Shoreline Master Program (revised 1974) (“CSMP”) are given 
by page number.   
 
 
4.6.2 Proposed Shoreline Uses.  The Project, includes the following activities which may 
occur all or in part within the City of Longview’s 200-foot shoreline jurisdiction: 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging  
The Columbia River navigation channel will be dredged in selected locations within the City of 
Longview’s shoreline jurisdiction.  This dredging will typically occur in locations dredged for 
maintenance of the channel.  Dredging will deepen the existing 40-foot-deep channel to the 
newly authorized depth of 43 feet 
 
Columbia River – Dredged Material Flowlane Disposals 
Flowlane disposal will be done in areas similar to those for maintenance dredging with the City 
of Longview’s shoreline jurisdiction.  Flowlane disposal will occur where depths range from 35 
to 65 feet, but are typically greater than 50 feet.   
 
Mt. Solo - Temporary Pipeline and Weir for Upland Dredged Material Disposal Site, CRM W-
62.0 

Size:  47 acres 
Elevation:  Current surface elevation is +8 feet CRD; surface elevation with total volume in 
place estimated at +49 feet CRD Owner:  Radakovich family 

 
Mt. Solo is a new upland disposal site located more than 300 feet beyond the ordinary high water 
mark.  Because this disposal site is outside the shoreline it is not subject to the CSMP.  Within 
the 200-foot shoreland environment, only a temporary pipeline will be used for placement of 
dredged materials at the site, and a return weir will be constructed for water drainage from the 
site back to the river, if it does not already exist.   
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The site is nearly level at +8 feet CRD.  The site can hold up to 2,500,000 cy of dredged sand.  
The Corps plans to place 2,400, 000 cy of sand over a 20-yr period including the construction 
and maintenance dredging phases of the project, raising the site’s elevation to +49 feet CRD.   
 
4.6.3. Permitted Shoreline Uses.  The principal CSMP regulatory use standards that apply 
to the Project elements that will occur in the City of Longview are those governing dredging 
 
Dredging 
The CSMP defines dredging as the removal of earth from the bottom of a stream, river, lake, 
bay, or other water body for the purposes of deepening a navigational channel or to obtain use of 
the bottom materials for landfill.  (CSMP, p.18) 
 
4.6.4. Format.  The CSMP is organized into the following areas:  general criteria for 
substantial development, specific regulatory standards for shoreline uses and activities, general 
policies and objectives for shoreline uses and activities, shoreline environment objectives, 
element goals and objectives, and conditional use permitting criteria.  The analysis below, 
therefore, follows that same basic structure: 
• Substantial Development Conditions 
• Master Program Regulatory Standards for Uses and Activities 

Dredging 
• Master Program Policy Objectives for Uses and Activities 

Dredging 
• Master Program Shoreline Environments and Objectives 

Urban 
Rural 
Conservancy 
Natural 

• Master Program Element Goals and Objectives 
Circulation 
Conservation 
Economic Development 
Public Access 
Other Shoreline Uses 
 

4.6.5. Consistency Analysis – Findings.  The Project is not only consistent and in general 
conformance with the CSMP, it actually promotes several key goals and policies regarding 
navigation and economic development.   
 
4.6.6.1 Substantial Development Criteria.  The Project will comply with the general 
construction practices for substantial development that are set forth on page 27 of the CSMP. 
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4.6.6.2 Dredging.  The Project is consistent with the regulatory use standards and general 
policy objectives for dredging.  See discussion in Section 4.6.5.6.2 above. 
 
4.6.6.3. General Policy Objectives for Shoreline Environments.  The Project is consistent 
with the CSMP’s general policy objectives for the shoreline environments in which Project 
elements will be located.  See Section 4.5.6.7 above. 
 
4.6.6.4. General Policy Objectives for Shoreline Elements.  The Project is consistent with 
the applicable CSMP’s general policy objectives for shoreline elements.  See Section 4.5.6.8 
above. 
 
4.6.6.5. Conditional Use Criteria.  See the discussion in Section 4.1.3. 
 
4.7 City of Vancouver 
The City of Vancouver is not located in Washington’s Coastal Zone.  Therefore, review of 
Vancouver’s SMP is presented here for purposes of showing general consistency with local 
plans, rather than for purposes of demonstrating consistency with the Coastal Zone Management 
Act. 
 
4.7.1 References.  The City of Vancouver’s shoreline regulations and policies are both 
found in its SMP.  References to the City of Vancouver Shoreline Management Master Program 
(revised 1997) (“VSMMP”) are given by page number.   
 
4.7.2 Proposed Shoreline Uses.  The Project, includes the following activities which may 
occur all or in part within the City of Vancouver’s shoreline jurisdiction: 
 
Columbia River – 43-ft. Channel Improvement Construction and Maintenance Dredging 
The Columbia River will be dredged in selected areas adjacent to the City of Vancouver.   
Dredging will deepen the existing 40-foot-deep channel to the newly authorized depth of 43 feet. 
 
Columbia River – Dredged Material Flowlane Disposal 
Flowlane disposal may be done in selected areas adjacent to the City of Vancouver.  Flowlane 
disposal will occur where depths range from 35 to 65 feet, but are typically greater than 50 feet.   
 
Gateway 3 - Upland Dredged Material Disposal Site, CRM W-101.0 

Size:  40 acres 
Elevation:  Current surface elevation is +21 feet CRD; surface elevation with total volume 
in place estimated at +65 feet CRD  
 
Owner:  Port of Vancouver 

 
Gateway 3 is a new upland disposal site within the City’s shoreline.  A temporary pipeline will 
be used for placement of dredged materials at the site, and a return weir will be constructed for 
water drainage from the site back to the river.   
 



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-9 Consistency with Washington Local Shoreline Master Programs (Revised)                      Page 62 
 

Gateway 3 refers to Parcel 3 of the Port of Vancouver’s Gateway property.  The land is currently 
used for agricultural purposes.  The Corps proposes to dispose of dredged sand on a portion of 
this parcel over a 20-yr period, during both the construction and maintenance phases of the 
project.  The strip of riparian vegetation along the river will be avoided.  The drainage weir is 
designed to cross at the most sparsely vegetated point, near the southernmost corner of the site. 
 
The site is relatively level with an average elevation of +21 feet CRD.  The disposal site has a 
capacity of 2,300,000 cy of dredged material.  The Corps plans to place 2,300,000 cy of sand 
over a 20-year period including the construction and 20-year maintenance dredging phases of the 
project raising the site’s elevation to +65 feet CRD.  Within the 200-foot shoreland environment, 
only a temporary pipeline will be used for placement of dredged materials at the site, and a return 
weir will be constructed for water drainage from the site back to the river, if it does not already 
exist.   
 
 
4.7.3 Permitted Shoreline Uses.  The principal VSMMP regulatory use standards that apply to 
the Project are those governing:  dredging, dredged material disposal, mining/mineral extraction, 
and commercial (sand resale) activities. 

 
Dredging and Dredged Material Disposal.  The VSMMP defines dredging as the removal or 
displacement of earth or sediments such as gravel, sand, mud or silt and/or other materials or 
debris from any stream, river, lake or marine water body and associated shorelines and wetlands.   
Under the VSMMP, landfill is defined as the placement of soil, sand, rock, gravel, or existing 
sediment or other material to create new land, tideland or bottom land area waterward of the 
OHWM, or in upland areas to raise elevations.  The purpose of flowlane disposal is not to create 
new bottomland area.  Therefore, flowlane disposal does not appear to meet the definition of a 
landfill; however, the use is analyzed for consistency with this provision. 
 
4.7.4 Format.  The VSMMP is organized into the following areas:  general conditions for 
substantial development permits, specific regulatory standards for shoreline uses and activities, 
general policies and objectives for shoreline uses and activities, shoreline environment 
objectives, and element goals and objectives. 
• Substantial Development Permit Conditions 
• Master Program Regulatory Standards for Uses and Activities 

Dredging and Dredged Material Disposal 
Landfill 

• Master Program Policy Objectives for Uses and Activities 
Dredging and Dredged Material Disposal 
Landfill 

• Master Program General Policies 
• Master Program Shoreline Environments and Objectives 

Aquatic Environment 
Upland Environment, Urban High-Density 

• Master Program Element Goals and Objectives 
Circulation 
Conservation 
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Economic Development 
 

4.7.5 Consistency Analysis – Findings.  The Project is not only consistent and in general 
conformance with the VSMMP, it actually promotes several key goals and policies regarding 
navigation and economic development.   
 
4.7.6.1 Substantial Development Permit Conditions.  The Project will comply with all 
applicable general permit conditions and best management practices (“BMPs”) identified. 
 
4.7.6.2 Dredging.  The Project is consistent with the VSMMP’s regulatory use standards and 
general policy objectives for dredging.  (VSMMP, p. 5-12 to 5-14). 
 
77. Policy:  Dredging operations should be planned and conducted to minimize interference 
with navigation and adverse impacts to other shorelines uses, properties and values.  Long-
range regional plans should be developed for the disposal and use of dredged material on land, 
particularly in areas where maintenance of navigation channels is routine and continuous.  
When dredge material has suitable organic and physical properties, dredging operations should 
be encouraged to recycle dredged material for beneficial use in beach enhancement, habitat 
creation, aggregate or clean cover material at a landfill.   
 
As discussed in Section 4.1.2, a principal purpose of Project dredging is to enhance navigation 
and navigational access.  The other purpose of the Project is ecosystem restoration.  Dredging is 
occurring in locations where dredging has historically occurred, although at deeper depths in 
selected areas.  Most of the dredged materials that are removed during construction will be sand, 
with a low percent organic content.  Sediment evaluations of potential maintenance dredging 
material conducted since the 1970s have consistently found this material to be suitable for 
unconfined in-water disposal.   
 
231. Regulation:  In evaluating permit applications for any dredging project, the adverse 
effects of the initial dredging, subsequent maintenance dredging and dredge disposal that will be 
necessary shall be considered.  Dredging and dredge disposal shall be permitted only where it is 
demonstrated that the proposed actions will not result in significant or ongoing adverse impacts 
to water quality, fish and wildlife habitat, flood holding capacity, natural drainage and water 
circulation patterns, significant plant communities, prime agricultural land, and public access to 
shorelines.  When such impacts are unavoidable, they shall be minimized and otherwise 
mitigated.  
 
Dredging will occur in locations that have been subject to dredging on a routine basis.  The 
dredging to attain the new depth will occur deeper  than 40 feet, beyond the depths at which 
salmonids generally migrate.  The hopper and pipeline dredges that will be used generally do not 
produce large amounts of turbidity because of the suction action of the dredge pump and the 
burial of the drag arm or cutter head in the sediment.  Turbidity produced by mechanical 
dredging will be reduced by using a closing bucket.   
 
Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  Most benthic 
invertebrates that serve as a food source for fish are found at depths of less than 20 feet.  
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Therefore, restricting the disposal of dredged materials to depths greater than 20 feet will 
minimize potential impacts from this activity.   While it has been established that white sturgeon 
are present in the three potential flowlane disposal areas, the Corps is conducting studies to help 
avoid and minimize impacts to sturgeon. 
 
Upland disposal along the Columbia River channel has been reviewed by the NOAA Fisheries 
and USFWS to address impacts, if any to ESA listed fish species or proposed critical habitat.  
The Gateway site is the only upland disposal site in the City of Vancouver.  It has been located 
300 feet beyond the ordinary high water to avoid impacts to shoreline resources.  The site has 
been reduced in size since the 1999 Final IFR/EIS to further reduce impacts to riparian habitat.  
Impacts and proposed mitigation are discussed in detail in K-5, Wildlife and Wetland Mitigation 
(Revised) and  K-8, Consistency with Critical Areas Ordinances Including Wetland Mitigation 
(Revised) of the Final SEIS.  This exhibit demonstrates that proposed mitigation exceeds that 
required under local critical areas ordinances. 
 
232. Regulation:  Only the minimum amount of dredging necessary shall be permitted.  
Dredging techniques that cause minimum dispersal and broadcast of bottom material shall be 
used.  
 
Construction and maintenance dredging will only remove the material necessary for the 
authorized 43-foot navigation channel.   
 
233. Regulation:  Dredging waterward of the OHWM shall be permitted only:  
 
a. for navigation or navigational access; 
 
b. in conjunction with a water-dependent use of water bodies or adjacent shorelands; 
 
c. as part of an approved habitat improvement project; 
 
d. to improve water flow or water quality, provided that all dredged material shall be 
contained and managed so as to prevent it from reentering the water; 
 
e. in conjunction with a bridge, navigational structure or waste water treatment facility for 
which there is a documented public need and where other feasible sites or routes do not exist.  to 
acquire only from within the Columbia River sand and gravel for commercial purposes. 
 
The dredging for the Project is for navigation and navigation access. 
 
234. Regulation:  Dredged material shall be disposed of on land only at contained sites 
approved by the USACOE and the City of Vancouver.  Disposal shall be limited to the smallest 
possible land area, unless dispersed disposal is authorized as a condition of permit approval for 
soil enhancement or other purposes.  Dredged material may be used for beach creation, 
expansion, restoration, or enhancement projects, PROVIDED the policies and regulations of this 
Master Program pertaining to such activities are fulfilled.    
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The Gateway 3 site has been selected by the USACOE.  It is anticipated that the City will review 
its use. 
 
235. Regulation:  The following conditions shall apply to land disposal sites:  
 
a. Containment dikes and adequate settling basins shall be built and maintained so that the 
water discharged from the site carries a minimum of suspended sediment.  Required basins shall 
be designed to maintain at least one foot of standing water at all times to encourage proper 
settling; 
 
b. Proper diversion of surface discharge shall be provided to maintain the integrity of the 
natural streams, wetlands, and drainage ways;  
 
c. There shall be a single point of ingress and egress for removal of the de-watered 
material;  
 
d. Runoff shall be directed through grassy swales or other treatment features to a location 
that maximizes circulation and fishing; and sites shall be adequately screened from view.  
Dredge disposal in shoreline areas shall not impair scenic views.  
 
f. Sites shall be revegetated with native species as soon as possible to retard erosion and 
restore wildlife habitat value;    
 
The site is designed to contain the dredged material and hold the return water while allowing 
sand and suspended sediment to settle.  Sand will be placed in upland disposal sites with a 
temporary pipeline extending from the dredge vessel.  The pipeline will be removed from the 
sites after sand placement.  Sand moves through the pipeline in the form of a slurry mixed with 
Columbia River water.  Water from the upland disposal sites will be allowed to settle and clear 
through the drainage system before it runs back into the river.  Weirs of appropriate crest height 
will be used, as necessary, to regulate the return of water to the river.  Water returned to the river 
through weirs is subject to applicable state water quality standards, after dilution, at an 
appropriate point of compliance.  Perimeter dike erosion protection will be provided. 
 
78. Policy:  Dredge material disposal in water bodies should be discouraged, except for 
habitat improvement where depositing dredge material on land would be more detrimental to 
shoreline resources than deposition in water areas.  Dredge disposal sites in water areas should 
be identified by local governments in cooperation with the USACOE, EPA, and the State 
Departments of Ecology, Natural Resources, and Fish and Wildlife.  Dredged material 
containing chemicals at concentrations high enough to cause significant harm to resident biota 
should not be placed at unconfined open-water disposal sites. 
 
Flowlane disposal will be restricted to the navigation channel and adjacent areas and will be 
similar to flow lane disposal that has been used by the Corps for maintenance dredge material 
disposal.  Sediment quality has been evaluated for dredged materials from the navigation 
channel.  Sediment samples were collected and subjected to physical and chemical analyses.  
These studies indicate that material to be dredged in the Columbia River navigation channel is 
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suitable for unconfined open water disposal.  The bed material of the Columbia River navigation 
channel is medium to coarse grained sand with less than 1% fines.  Sediment evaluations of 
potential maintenance dredging material conducted since the 1970s have consistently found the 
material to be suitable for unconfined in-water disposal.  
 
236. Regulation:  The deposition of dredged materials in water shall be permitted only: 
 
a. to improve wildlife habitat; 
 
b. to correct material distribution problems adversely affecting fish habitat; 
 
c. to create, expand, rehabilitate, or enhance a beach when permitted under this Master 
Program; or 
 
d. when land deposition is demonstrated to be more detrimental to shoreline resources than 
water deposition.   
 
Flowlane disposal distributes dredged material downstream of the dredging area, at sites within 
or adjacent to the navigation channel where depths are greater than the channel.  This is done to 
minimize the potential for material settling back into the channel and causing additional shoaling 
problems.  The Washington Department of Ecology has recently begun encouraging the Corps to 
dispose of dredged materials in the river where possible.   
 
237. Regulation:  Dredged material shall be disposed of in water only at sites approved by the 
USACOE and the City of Vancouver.  Disposal techniques that cause minimum dispersal and 
broadcast of bottom material shall be used, unless dispersal of material is specifically approved. 
 
Flowlane disposal, similar to that which would be used for the Project, was approved by the 
Corps in the November 3, 1998 Record of Decision for the 40-foot navigation channel.  During 
hopper-dredge disposal, material will be released while the dredge is in motion to disperse 
material; during pipeline-dredge disposal, the diffuser on the down pipe will be moved 
continually to prevent mounding on the river bottom. 
 
238. Regulation:  Flow-lane disposal shall be conducted so that: 
a. disposal shall not occur under fresh-water flow and tidal conditions where the 
predominant sediment transport at a site is upriver; and 
 
Flowlane disposal distributes dredged material downstream of the dredging area, at sites within 
or adjacent to the navigation channel where depths are greater than the channel.  This is done to 
minimize the potential for material settling back into the channel and causing additional shoaling 
problems.   
b. use of the disposal site does not interfere with fishing activities by causing major changes 
in the circulation patterns or bottom configuration of the disposal site. 
 
Flowlane disposal will be dispersed adjacent to the channel in a manner that should not interfere 
with fishing activities.  
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79. Policy:  Dredging of bottom materials for the primary purpose of obtaining fill material 
is strongly discouraged. 
 
Project dredging is not for the purpose of obtaining fill material.  As discussed in Section 4.1.2, 
Project dredging is for the purpose of increasing navigation and enhancing navigational access. 
 
239. Regulation:  Dredging for the primary purpose of obtaining material for landfill shall be 
prohibited.  Dredging and dredge material disposal shall be prohibited in wetlands, EXCEPT 
when these activities have been approved by a wetland permit as required under the Wetland 
Protection Ordinance, Dredging and dredge disposal shall be prohibited on or in archaeological 
sites which are listed on the Washington State Register of Historic Places until such time that 
they have been released by the State Archaeologist.  Dredging to construct land canals or small 
basins for boat moorage or launching, water ski landings, swimming holes, or other similar 
recreational activities shall be prohibited.  Dredging shall be prohibited between the OHWM 
and - 15 feet CRD, unless shallow water habitat will be created to mitigate for the dredging 
project.  
 
Project dredging is not for the purpose of obtaining fill material.  As discussed in Section 4.1.2, 
Project dredging is for the purpose of increasing navigation and enhancing navigational access.  
The Gateway disposal site was designed so that it is outside the shoreline.  The site avoids 
wetlands and their buffers. 
 
4.7.6.3 Landfill.  The Project is consistent with the VSMMP’s regulatory use standards and 
general policy objectives for landfill.  (VSMMP, p. 5-15 to 5-16). 
 
80. Policy:  Shoreline fills shall be designed and located so that there will be no significant 
damage to existing ecological systems or natural resources, and no alteration of local currents, 
surface water drainage of flood waters which would result in a hazard to adjacent life, property, 
and natural resource systems.  Their perimeters should be designed to avoid or eliminate erosion 
and sedimentation impacts, both during initial landfill activities and over time.  In evaluating fill 
projects, such factors as conflict with potential and current public use of the shoreline and water 
surface area, total water surface reduction, navigation restriction, impediment to water flow and 
drainage, reduction of water quality, and destruction of habitat should be considered.  Further, 
the City of Vancouver should assess the overall value of the landfill site in its present state 
versus the proposed shoreline use to be created to ensure consistency with the SMA and this 
Master Program. 
 
See answer to 242. 
 
241. Regulation:  Environmental review of proposed landfills shall be accomplished 
concurrently with review of the intended use, and the threshold determination concerning the 
need for an environmental impact statement shall be based on this combined project review. 
 
The Corps has already issued a 1999 Final IFR/EIS for this Project as well as a Final SEIS to 
incorporate additional information.  



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit K-9 Consistency with Washington Local Shoreline Master Programs (Revised)                      Page 68 
 

 
242. Regulation:  Landfills shall be designed, constructed and maintained to prevent, 
minimize, and control all material movement, erosion and sedimentation from the affected area.  
Perimeters of permitted landfill projects shall be designed and constructed with silt curtains, 
vegetation, retaining walls, or other mechanisms and appropriately sloped to prevent erosion 
and sedimentation both during initial landfill activities and afterwards.  Such containment 
practices shall occur during the first growing season following completion of the landfill. 
 
The Gateway 3 upland site is designed to contain the dredged material and hold the return water 
while allowing sand and suspended sediment to settle.  Sand will be placed in upland disposal 
sites with a temporary pipeline extending from the dredge vessel.  The pipeline will be removed 
from the sites after sand placement, to minimize interference with recreational boating.  Sand 
moves through the pipeline in the form of a slurry mixed with Columbia River water.  Water 
from the upland disposal sites will be allowed to settle and clear through the drainage system 
before it runs back into the river.  Weirs will be used, as necessary to regulate the return of water 
to the river.  Water returned to the river through weirs is subject to applicable state water quality 
standards, after dilution, at an appropriate point of compliance.  Sites will be graded to avoid 
erosion. 
 
243. Regulation:  Fill materials shall be sand, gravel, soil, rock or other similar material.  
Use of polluted dredge spoils or sanitary landfill materials is prohibited.  Landfill construction 
shall be timed to minimize damage to water quality and aquatic life.  Pile or pier supports shall 
be utilized instead of landfills whenever feasible, particularly for permitted development in 
floodways or wetlands.   
 
Sediments placed at Gateway 3 will be primarily sand, with low organic content.  Sediment 
quality has been evaluated for dredged materials from the navigation channel.  Sediment samples 
were collected and subjected to physical and chemical analyses.  These studies indicate that 
material to be dredged in the Columbia River navigation channel is suitable for unconfined open 
water disposal.   
 
244. Regulation:  Landfill on dry land shall not result in substantial changes to surface water 
drainage patterns off the project site and onto adjacent properties.  Landfills shall be designed to 
allow surface water penetration into groundwater supplies where such conditions existed prior 
to filling. 
 
Water from the upland disposal sites will be allowed to settle and clear through the drainage 
system before it runs back into the river.  Weirs will be used to regulate the return of water to the 
river.  Water returned to the river through weirs is subject to applicable state water quality 
standards, after dilution, at an appropriate point of compliance.   
 
81. Policy:  Landfills should be permitted only when necessary for a specific development 
proposal that is permitted by this Master Program.  They should be the of the minimum size 
necessary to provide for the proposed use.  Speculative landfill activity should be prohibited.  
Solid waste landfills should not be located in shoreline jurisdiction.  Landfills waterward of the 
OHWM should be prohibited except in conjunction with a water-dependent or public access use 
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when such fill is necessary and unavoidable and complies with all other policies and regulations 
of this Master Program. 
 
The Primary purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane and upland disposal are necessary for dredging.  The Gateway 3 site 
does not constitute a speculative landfill because the fill is not being placed in speculation that 
the site will later be used for development.  Rather, the site is a dedicated upland disposal site 
that is being used in conjunction with channel deepening and maintenance. 
 
245. Regulation:  Landfills shall be permitted only in conjunction with a permitted use, and 
shall be of the minimum size necessary to support that use.  Speculative landfills are prohibited. 
 
A principle purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane and upland disposal are necessary for the Project.  Construction and 
maintenance dredging will only remove the material necessary for the authorized 43-foot 
navigation channel.  In this regard, the fill occurring at the Gateway 3 site is in conjunction with 
the permitted dredging activities. 
 
246. Regulation:  Landfills shall be permitted only where it is demonstrated that the proposed 
action will not (1) result in significant damage to water quality, or fish and wildlife habitat, nor 
(2) adversely alter natural drainage and circulation patterns, currents, river and tidal flows, or 
significantly reduce flood water capacities.  In addition, any such damage, alteration, or 
reduction not considered significant must be mitigated. 
 
Water from the upland disposal sites will be allowed to settle and clear through the drainage 
system before it runs back into the river.  Weirs will be used to regulate the return of water to the 
river.  Water returned to the river through weirs is subject to applicable state water quality 
standards, after dilution, at an appropriate point of compliance.  Impacts to habitat from the 
Gateway 3 site are being mitigated by habitat creation in the mitigation sites, including 
Woodland Bottoms and Martin Island. 
 
247. Regulation:  Landfill waterward of OHWM shall be prohibited, except it may be 
permitted as a conditional use (1) when it is necessary to support a water-dependent or public 
access use, or (2) in accordance with the provisions of a wetland permit pursuant to the Wetland 
Protection Ordinance, as amended (VMC 20.50).  In the Columbia River, landfills shall be 
prohibited between the OHWM and -15 feet CRD unless shallow water habitat will be created as 
mitigation. 
 
A principle purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane disposal is necessary to support a water-dependent activity and will 
occur beyond the 15 feet CRD.  Flowlane disposal generally will also be in depths ranging from 
50 to 65 feet.  Most benthic invertebrates that serve as a food source for fish are found at depths 
of less than 20 feet.  Therefore, restricting the disposal of dredged materials to depths greater 
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than 20 feet will minimize potential impacts from this activity.  While it has been established that 
white sturgeon are present in potential flowlane disposal areas, the Corps is conducting studies to 
help avoid and minimize impacts to sturgeon. 
 
248. Regulation:  Solid and hazardous waste landfills shall be prohibited in shoreline 
jurisdiction. 
 
N/A.  The Project includes no solid or hazardous waste landfills. 
 
4.7.6.4 Master Program General Regulations and Policies.  The Project is consistent with 
the applicable general regulations and policies under the VSMMP.  
 
General: 
1. Policy:  All shoreline uses and modification activities should further the intent of the 
SMA and related federal, state, and local statutes and ordinances. 
 
As discussed in Section 4.1.2, the Project is consistent with the SMA’s priorities for Shorelines 
of Statewide Significance.  The Project will comply with all applicable regulations. 
 
1. Regulation:  All shoreline uses and modification activities including those that do not 
require a Shoreline Substantial Development Permit shall (a) further the intent of the goals and 
policies of this Master Program; and (b) fulfill the requirements of all applicable sections of this 
Master Program as well as any other applicable federal, state, or local statutes ordinances, or 
codes. 
 
As discussed in this memorandum, the Project is consistent with the VSMMP. 
 
5. Policy:  Water-dependent uses and water-enjoyment uses should have the closest 
physical relationship with the water, followed by water-related uses.  Non-water-oriented uses 
should not generally be located within shoreline jurisdiction, although they may be permitted 
under certain circumstances.  When they are permitted, they should be located upland of water-
oriented uses and as far upland as possible. 
 
A principle purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane and upland disposal are necessary for the Project.   
 
9. Policy:  Adverse impacts to the environment and its natural processes should be avoided. 
When unavoidable, they should be minimized or otherwise mitigated. 
 
Dredging will be done at depths of more than 40 feet, beyond the depths at which salmonids 
generally migrate.  The primary hopper and pipeline dredges that will be used generally do not 
produce large amounts of turbidity because of the suction action of the dredge pump and the 
burial of the drag arm or cutter head in the sediment.  Turbidity produced by mechanical 
dredging will be reduced by using a closing bucket.   
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Flowlane disposal generally will also be in depths ranging from 50 to 65 feet.  Most benthic 
invertebrates that serve as a food source for fish are found at depths of less than 20 feet.  
Therefore, restricting the disposal of dredged materials to depths greater than 20 feet will 
minimize potential impacts from this activity.  While it has been established that white sturgeon 
are present in potential flowlane disposal areas, the Corps is conducting studies to help avoid and 
minimize impacts to sturgeon. 
 
Upland disposal along the Columbia River channel has been reviewed by the NOAA Fisheries 
and USFWS to address impacts, if any, to ESA listed fish species and their critical habitat to 
date.  The upland Gateway 3 disposal site has been located 300 feet beyond the river and avoids 
wetlands and their buffers. 
 
16. Regulation:  All new shoreline uses and modification activities and their associated 
structures and equipment shall be located, designed, installed, constructed, conducted, managed, 
operated, and maintained using the best available technology and best management practices for 
the purpose of (1) protecting and enhancing all forms of aquatic, littoral, or terrestrial life, and 
their spawning, nesting, and rearing grounds, habitats, and migratory routes; and (2) avoiding 
probable significant adverse impact to the environment and its natural processes.  When such 
impact cannot be entirely avoided, it shall be minimized or otherwise mitigated.  For residents of 
the shoreline area, this regulation shall be construed to mean that hazardous materials be 
disposed of pursuant to federal, state, and local laws and ordinances, and that other steps be 
taken to protect the ecology of the shoreline area in accordance with the other policies and 
regulations of this Master Program. 
 
The Project incorporates the following BMPs, among others, to protect shoreline resources 
during dredging: 
• During hopper and pipeline dredging, maintain dragheads in the substrate or no more than 3 

feet above the bottom with the dredge pumps running. 
• The contractor shall not release any trash, garbage, oil, grease, chemicals, or other 
contaminants into the waterway. The Project also incorporates the following BMPs, among 
others, to protect shoreline resources during dredged material disposal: 
• For flowlane disposal, dispose of material in a manner that prevents mounding of the 
disposal material. 
• Maintain discharge pipe of pipeline dredge at or below 20 feet of water depth during 
flowlane disposal.   
• Berm upland disposal sites to maximize the settling of fines in the runoff water. 
• Grade shoreline disposal sites to a slope of 10 to 15 percent, with no swales, to reduce the 
possibility of stranding of juvenile salmonids. 
 
36. Policy:  The quantity and quality of surface and groundwater should be preserved and 
protected through treatment of stormwater, erosion control, restoration of degraded water 
discharge systems, and other appropriate actions. 
 
Water from the Gateway 3 upland disposal site will be allowed to settle and clear through the 
drainage system before it runs back into the river.  Weirs will be used as necessary to regulate 
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the return of water to the river.  Water returned to the river through weirs is subject to applicable 
state water quality standards, after dilution, at an appropriate point of compliance.   
 
4.7.4.6. Master Program Element Goals and Objectives.  The Project is consistent with the 
VSMMP’s goals and objectives for shoreline elements. 
 
Circulation Element:   
1. Provide safe, convenient, and diversified circulation systems to and within shoreline 
areas to assure efficient movement of goods and people where routes will have the least possible 
adverse effect on the shoreline environment, while contributing to the functional and visual 
enhancement of the shoreline. 
 
A principle purpose of the Project is to improve navigation and enhance navigational access for 
marine shipping.  The Columbia River navigation channel benefits the national and regional 
economy and serves shippers located in Vancouver County and throughout the Pacific 
Northwest.  The lower Columbia River is the second largest grain-shipping waterway in the 
world, surpassed only by the Mississippi River.  Regional growers, producers, and manufacturers 
use Columbia River ports to transport their goods to world markets.  By deepening the channel 
by three feet in selected locations, the Project will continue to support this vital section of the 
national and regional economy.  By incorporating ecosystem restoration elements, the Project 
will further enhance the quality of life for residents. 
 
4. Protect, manage and enhance those characteristics of shoreline circulation corridors that 
are unique or have historic significance or great aesthetic quality, for the benefit and enjoyment 
of the public. 
 
Dredging and flowlane disposal will be restricted to the navigation channel and the adjacent area 
where similar activities have occurred in the past.  The new upland disposal site at Gateway 3, 
will be located 300 feet beyond the river to minimize impacts to shoreline aesthetics.  
 
Conservation/Restoration Element 
5. Manage, conserve, protect, and restore those shoreline areas necessary for the support of 
wild and aquatic life and those identified as having geological, hydrological or biological 
significance. 
 
In addition to maintaining the existing trade base, another purpose of the Project is to restore 
ecosystem function.  This Project responds to a well-demonstrated need for ecosystem 
restoration and incorporates many restoration actions.  These Project features include restored 
wetland and riparian habitat at Shillapoo Lake (CRM 91); fish gates for salmonid passage at 
selected locations along the lower Columbia River; connecting channels at the upstream end of 
Walker-Lord and Hump-Fisher Islands for improved fish access to embayments and rearing 
habitat for juvenile salmonids; the Lois Island Embayment Habitat Restoration; the Purple 
Loostrife Control Program, Miller/Pillar Habitat Restoration; the Tenasillahe Island 
Tidegate/Inlet Improvements and Dike Beach; the Cottonwood/Howard Island Columbia White-
Tailed Deer Introduction; and the Bachelor Slough Restoration.   
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6. Ensure that utilization of a resource takes place with the minimum adverse impact to 
natural systems and quality of the shoreline environment. 
 
Dredging and flowlane disposal will be done at depths of more than 40 feet, to minimize effects 
on natural systems.   
 
7. Ensure mitigation of adverse impacts to the greatest extent possible. 
 
The Project incorporates the following BMPs, among others, to protect shoreline resources 
during dredging: 
• During hopper and pipeline dredging, maintain dragheads in the substrate or no more than 3 
feet above the bottom with the dredge pumps running. 
• The contractor shall not release any trash, garbage, oil, grease, chemicals, or other 
contaminants into the waterway.  The Project also incorporates the following BMPs, among 
others, to protect shoreline resources during dredged material disposal: 
• For flowlane disposal, dispose of material in a manner that prevents mounding of the 
disposal material. 
• Maintain discharge pipe of pipeline dredge at or below 20 feet of water depth during 
flowlane disposal.   
• Berm upland disposal sites to maximize the settling of fines in the runoff water. 
• Grade shoreline disposal sites to a slope of 10 to 15 percent, with no swales, to reduce the 
possibility of stranding of juvenile salmonids. 
The Project includes mitigation for lost riparian, agricultural and wetland habitat. 
 
Economic Development Element 
11. Encourage the maintenance, operation, and enhancement of existing industrial and 
commercial activities along the shoreline in such a manner that the land-water interface is 
utilized for productive purposes while minimizing adverse effects to the environment. 
 
Project activities will occur in and adjacent to the channel in the same or similar locations as 
have been used previously. 
 
12. Ensure healthy, orderly economic growth by encouraging new economic activities which 
will be an asset to the economy of the area and which will result in the least possible adverse 
effect on the quality of the shoreline, the surrounding environment and downstream water. 
 
By deepening the channel by three feet in selected locations, the Project will improve the utility 
of the navigation channel.   
 
14. Protect economic activity that is consistent with the objectives of the Shoreline 
Management Master Program. 
 
A principle purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane and upland disposal are necessary for the Project as discussed 
elsewhere in this analysis. 
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15. Develop, as an economic asset, the recreational industry along shorelines in a manner 
that will enhance the public enjoyment of the shorelines. 
 
16. Encourage new shoreline industrial and commercial development which is water-
dependent, water-related, or water-enjoyment. 
 
A principle purpose of the Project is to enhance navigation and navigational access for marine 
shipping.  Marine shipping and related navigational improvements are permitted water-
dependent uses.  Flowlane and upland disposal are necessary for the  Project.  
 
4.7.6. Conditional Use Criteria.  See the discussion in Section 4.1.3. 
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Preface for Exhibits 
 
The following exhibits required no updating for the Final Supplemental IFR/EIS (see the Final 
IFR/EIS, August 1999): 
 
Exhibit A – Correspondence 
Exhibit B – Scoping Documentation 
Exhibit C – Fish and Wildlife Coordination Act Report 
Exhibit D – Section 103 Evaluation 
Exhibit G – Biological Assessment for Wildlife and Plants 
 
Exhibit H required no updating and is available on the Corps web page under consultation 
 
The following exhibits have been revised or are new for the Final Supplemental IFR/EIS: 
 
Exhibit E - Section 404(B)(1) Evaluation (Revised)  
Exhibit F - Coastal Zone Management Act Consistency Determination (Revised)  
Exhibit I - Essential Fish Habitat Assessment (Revised) 
Exhibit J - Columbia River Sediment Impacts Analysis (Revised) 
Exhibit K 
 K-1, Evaluation  Report White And Green Sturgeon (Revised) 

K-2, Evaluation Report Smelt (Revised)  
 K-3, Evaluation Report Fish Stranding (Revised) 
 K-4, Evaluation Report Dungeness Crab (Revised) 

K-5, Wildlife And Wetland Mitigation (Revised)  
K-6, Royalty Fees For State-Owned Dredged Material (Revised)  
K-7, Evaluation Report Floodplains (Revised)  
K-8, Part I - Consistency With Critical Areas Ordinances Including Wetland Mitigation 

Plan (Revised) 
Part II - Wetland Mitigation Plan 

K-9, Consistency With Washington Local Shoreline Master Programs (Revised)  
Exhibit L - Cost Estimate Summary (Revised) 
Exhibit M - Economic Analysis (Revised) 
Exhibit N - Physical and Biological Studies of the Deep and Shallow Water Sites 
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 COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT (CRCIP) 

CURRENT WORKING ESTIMATE NARRATIVE  
 COLUMBIA RIVER, OR/WA 
 
 
Project Description 
 
The Columbia River Channel Improvement Project (CRCIP) would consist of deepening the 
existing navigation channel from RM 3.0 to RM 106.5 on the Columbia River, and RM 0.0 to 
RM 11.6 on the Willamette River.  The channel would generally be deepened from the current 
authorized depth of 40 feet to a new depth of 43 feet.  The typical width of the navigation 
channel would be 600 feet, the same as the existing channel.  The Willamette River dredging has 
been deferred until the Portland Harbor Superfund Remediation Plan is complete.  At that time, 
the Willamette River cost estimate will be revised as appropriate and so is not included in this 
current working estimate.  About 19.5 mcy of sand and 0.5 mcy of rock or rock-like materials 
would be dredged from the Columbia River, including new work and 40-foot maintenance 
material.  Hopper, pipeline and clamshell excavation methods would be employed.  Hopper 
dredge disposal would be at a temporary sump location adjacent to the navigation channel near 
CRM 18 to 20, and other flow lane sites in the Columbia River. Disposal for pipeline and 
clamshell dredging would be at existing and new upland disposal areas, and at three shoreline 
disposal sites.  Three mitigation areas and eight environmental restoration projects would be 
constructed.  The current working estimate covers only new deepening work.  No operations and 
maintenance dredging costs are included in the current working estimate.  
 
Estimates have been prepared for two different plans, the sponsors’ plan (the proposed plan) and 
the least cost plan (Corps’ Plan).  These plans differ primarily in disposal locations.  The 
sponsors’ plan proposes the use of several upland disposal areas that would be more expensive 
than those included in the least cost plan, because the sponsors’ plan sites are a greater distance 
from the river reaches to be dredged.  The sponsors have proposed these more distant sites 
because they utilize properties already owned by the ports, avoid some environmental impacts 
(wetlands), and allow some beneficial reuse of dredged materials.    The estimate for the 
proposed  plan has been authorized for implementation.   The sponsors have agreed to pay the 
difference between the proposed plan and the Corps’ plan.  The difference between the two plans 
is discussed below. 
 
The Corps’ plan uses almost all of the same disposal sites as the proposed plan.  The amount of 
material going to any given disposal site may differ between the two plans.  The proposed plan 
differs from the Corps’ plan by placing dredged sand material from CRM 99 to 104 at Gateway 
site (W-101), from Oregon Slough RM 0.0 to 1.5 will be disposed at Gateway site (W-101) and 
CRM 89 to 94 will be disposed at Lonestar site (2.6 miles from the river).  These disposal sites 
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are a greater distance from the Columbia River than similar disposal sites in the Corps’ plan for 
subject river miles.   
 
For the Corps’ plan the dredged sand material from CRM 101 to 104 would have been disposed 
at Hayden Island site (O-105), CRM 99 to 100 would have been disposed at Fazio Sand and 
Gravel (W-97.1), Oregon Slough RM 0.0 to 1.5 would have been disposed at Hayden Island (O-
105) and CRM 89 to 94 would have been disposed at Scappoose Dairy site (0.75 mi from the 
river).  
 
Basis of Design  
 
The basis for the design of the improvement project is given in the 1999 Final Integrated 
Feasibility Report and Environmental Impact Statement (1999 Final IFR/EIS). Major changes in 
the cost estimates include: deferral of the Willamette River portion of the project; beneficial use 
of dredge materials previously slated for ocean disposal to create ecosystem restoration features 
at Lois Island embayment and Miller-Pillar; addition of five more ecosystem restoration projects; 
reduction in the quantity of material to be dredged; increased production rate for pipeline 
dredging having bank heights of less than 4 feet; and reduction in the amount of water control 
structures at the Shillapoo Lake ecosystem restoration project 
 
Estimate References 
 
ER 1110-2-1302 (Civil Works Cost Engineering), APPENDIX G (Preparation of Dredge Cost 
Estimates) 
    
EP 1110-1-8 (Construction Equipment Ownership and Operating Expense Schedule) 
 
Construction Schedule 
 
The proposed construction schedule is given below.  Dredging is assumed to begin on June 1 
each year. This schedule indicates that the proposed work can be accomplished within the 2-year 
construction time frame. 
 
 
 
DREDGING          DREDGING  
   REACH  VOLUME  TYPE    PLANT  
     YEAR 1 
U/S of CRM 78    700,000         O&M    Hopper 
CRM 42-78  6,000,000  Construction + O&M  2 - 30” pipelines 
CRM 29-78  2,700,000  Construction + O&M  Hopper 
CRM 3-29  6,000,000  Construction + O&M  2 - Hopper 
CRM 63-67     240,000  Construction (Rock)  Clamshell  
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Columbia       51,000  Construction (Basalt)  Drill & Blast 
CRM 101-106     203,000  Construction (Rock)  Clamshell 
 
     YEAR 2 
U/S of CRM 78 4,300,000  Construction + O&M  2 - 30” pipelines 
D/S of CRM 78 3,000,000  O&M    30” pipeline 
D/S of CRM 78 4,000,000  O&M    Hopper  
CRM 101-107     125,000  Construction   Clamshell 
 
Although the construction of the Willamette River has been deferred, the costs for the 
Willamette River have been escalated and are shown in the total project summary sheets.  
 
 a.  Overtime.  Overtime would be necessary for the hopper, pipeline, and clamshell 
dredging. The dredges would be operating 24 hours a day 7 days a week.  There would be three 
shifts a day for each dredge.  The operation for drilling and shooting of rock would be 10 hours a 
day, 6 days a week.  
 
 b.  Construction Windows.  State and federal resource agency concerns about fishery 
resources  have resulted in designated in-water work periods in the Columbia River for certain 
activities.  The clamshell, pipeline and hopper dredging windows are year-round.  The in-water 
work period for blasting in the Columbia River would run from November through February.  
These blasting windows would allow drilling and blasting operations to be conducted 
intermittently until completed.  The Willamette River dredging has been delayed until the 
Portland Harbor Remediation Plan is complete.  At that time the Willamette River cost estimate 
will be revised as appropriate. 
 
 c.  Acquisition Plan.  It is anticipated that construction would require two years to 
complete.  Three major dredging contracts were planned, one for removal of common materials 
(primarily sand) by hopper, another for removal of common material by pipeline, and one for 
rock excavation on the Columbia River.  Upland disposal site improvements would be 
accomplished during the dredging contracts. Separate contracts would be used to construct the 
mitigation and ecosystem restoration areas.  The sponsors are responsible for dredging the berths 
at the ports. Utility owners would be responsible for accomplishing the relocations of their 
underwater utilities if required, however, no utility relocations are required for the Columbia 
River deepening.   
 
Subcontracting Plan 
 
No subcontracting is anticipated in any of the contracts. 
 
 
General Estimating Information 
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 a.  Determination of Types of Dredging.  The types of dredging equipment assumed to be 
used, by river mile, were determined by Corps design personnel for the least cost plan, and by 
sponsors’ personnel for the sponsors plan.  Factors considered included economics (D2M2 
program), river conditions, distance to disposal areas, past practice, judgment and environmental 
considerations. 
 
 b. Estimating by River Mile.  The cost of the dredging was estimated river mile to 
adjacent river mile, in order to accurately capture costs of varying quantities, depths of cut, 
distances to disposal sites, and types of dredging equipment. 
 
 c.  Sources of Dredging Information.  Sources of dredging expertise consulted in the 
preparation of the estimates include: John Chew of New York District, Kim Callan of Walla 
Walla District, Bob Parry of Seattle District, Manson, Great Lakes, Dutra, Corps personnel from 
San Francisco and Los Angles Districts, and Ogden Beeman & Associates, Inc., and 
representatives of the sponsor ports.  There have been no large dredging contracts on the 
Columbia River in recent years except for hopper dredging.  However, the historical dredging 
information was modified to account for the conditions anticipated on the Columbia River 
including river flows, traffic, current and congestion in the work area. In addition, a technical 
panel has reviewed the cost estimate and has determined that the assumptions and methodology 
used for these estimates appear to be reasonable. 
 
 d. Sources of Historical Data.  Previous projects used as sources of historical data 
include: Coos Bay Channel Deepening, Oakland Harbor Channel Deepening, Los Angeles 
Harbor Deepening, and the Kill Van Kull Channel Deepening in New York Harbor.  Historical 
information obtained for these projects included types of equipment used, labor crew makeups, 
production rates and difficulties encountered that might be similar to those anticipated for 
CRCD.   Additional information was obtained from modifications to these projects, which 
included audited monthly equipment costs.  Unit costs developed in the estimates were compared 
to actual costs from these projects to assess reasonableness of the estimate. 
 
 e.  Hazardous, Toxic and Radioactive Waste (HTRW) Remediation Costs.  No specific 
costs for HTRW remediation were included in the estimates.   A waiver was received from 
higher authority, which stated that HTRW aspects did not need to be considered in the 
Feasibility phase, but that they must be considered in the Planning, Engineering and Design 
(PED) phase of the project.  Costs for the HTRW explorations and analysis work, to be 
accomplished during PED, are considered to be included in the estimates as part of the 
contingencies.  HTRW remediation work is expected to be minor in nature, primarily at the 
upland disposal sites.  Therefore associated remediation costs would be relatively small.  
 
 f.  Site Access.  Access to the dredging areas should not be difficult, since these areas 
have been dredged in the past.  Access to the disposal areas should not be difficult, since most of 
these areas have been used in the past.  Access to three of the disposal areas (new upland 
disposal sites) and mitigation areas must be developed, but would generally not be difficult.  



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 

Exhibit L, Cost Estimate Summary (Revised)                                                                                            Page 5 
 

 

 
 g.  Rock Borrow Areas.  Rock for the outfalls at the disposal areas would be acquired 
from commercial quarries.  Several quarries up and down the river would be used.  A 
representative quote for the rock materials was obtained from Goble Quarry. 
 
  h.  Production Rates for New Work Dredging.  The new work dredging of sand materials 
would likely be at a rate comparable to maintenance dredging for the existing channel.  

 
 i.  Equipment/Labor Availability.  Hopper, pipeline and clamshell dredge(s) of the 
appropriate sizes would most likely be available on the West Coast at Seattle, San Francisco or 
Los Angeles.  Drill boats may be mobilized from the east coast (Florida) or assembled from 
scratch at a fabrication facility on the west coast.  Appropriate crewmembers would likely come 
with the dredge plant. 
 
 j. Environmental Concerns.  See 1999 Final IFR/EIS and  Final SEIS. 
 
 k.  Contingencies by Feature or Sub-Feature.   
 
  1) Construction Contingency.  A contingency of 15% was used for the 09 account 
(hopper, pipeline and rock excavation) to cover uncertainties in all the dredging quantities, and 
in the unit prices for rock excavation and pipeline dredging in particular.  The unit prices for 
hopper and clamshell dredging are more certain.  The range of acceptable crew composition, 
operating costs, production rates, equipment availability, uncertain weather conditions, ship 
traffic and material variations are also covered by the construction contingency.  A contingency 
of 25% has been used for the 09 (mitigation) and 06 (ecosystem restoration) since there are more 
uncertainty in the quantities and unit prices. 
 
  2) Contingencies for Functional Accounts.  The contingency included in the 01 
account cost is 5% for the disposal and mitigation sites and 6% for the ecosystem restoration. 
Contingencies of 10% were included in the 30 and 31 accounts to cover uncertainties in 
engineering, design and construction management related to 09 accounts discussed above.     
 
 l.  Effective Dates for Labor, Equipment, Material Pricing. The effective date for all 
pricing is October 2001. 
 
Quantities 
 

a. Computation of Common Dredging Quantities.  The quantities of common 
excavation were computed based on channel sounding data obtained primarily in the 
December 2001/January 2002, and on the maximum dredging pay depth (48 ft).  
Standard dredge quantity software was used to generate the quantities.  The quantities 
of rock excavation were deducted from the appropriate river reaches. 
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b. Computation of Rock Excavation Quantities.  Quantities of potential rock excavation 
on the Columbia River were computed initially on historical rock locations and the 
summation of condition surveys conducted between 1982 and 1997.  The deepest 
depth record was assumed to be top of rock.  In October 1999 geophysical 
exploration was conducted on potential rock areas including side scan sonar and sub-
bottom profiling.  Then in the summer of 2000 jet probing was conducted to better 
define rock areas.  This was followed with core drilling from a barge and clamshell 
excavation to better define rock materials and quantities.  Rock would be excavated 
several feet below the proposed new authorized depth of 43 feet in order to minimize 
damage to dredges during future O&M dredging operations. 

   
Quantities of the conglomerate rock to be excavated at Slaughter’s Bar, Lower Vancouver Bar 
and Vancouver Turning Basin, all of which are on the Columbia River, were based on a depth of 
48 feet. For basalt to be blasted and removed in the Columbia River, quantities were computed to 
a depth of 50 feet.  Only volumes inside the contour for the required excavation depth were 
included in the rock quantities.  Quantities outside the excavation contour (50 feet depending on 
location) were not included. 
 
 c.  Combination of O&M and New Work Quantities.  Both new work and O&M 
quantities would be dredged under these contracts, but only the new work costs were included in 
the estimates.  Combining these materials would lead to greater efficiency than would be 
accomplished by dredging the O&M materials and then the new work materials.  Dredging unit 
costs were estimated in Cost Engineering Dredge Estimating Program (CEDEP) using the 
combined new work and O&M quantities, and then the new work quantities were input into 
Micro-computer Aided Cost Engineering System  (MCACES), along with the unit prices 
generated in CEDEP. 
 
 d.  Quantities for Dredging of Sand.  Sand quantities were based on excavation to 48 feet. 
For purposes of this estimate, all of this quantity will probably be dredged, since a contractor 
might choose to maximize his pay amount by dredging all paid yardage.  For hopper dredging, 
non-pay yardage was determined based on historical data from sand wave dredging 
accomplished by the dredge Newport in recent years.  See paragraph above for planned 
overdepth in rock.   
  
 e.  Quantities Along Channel Slopes (in Sand).   For each river mile the total quantity of 
sand to be dredged included sand material above 1V to 3H side slopes.  It was assumed much of 
this sand material would slough down the slope during deepening of the channel and be removed 
by the dredges.  
 
Cost Estimating Dredge Estimating Program (CEDEP) 
 

a.  General.  CEDEP was used to prepare the dredging estimates for all hopper, pipeline 
and clamshell dredging, including mobilization and demobilization of the dredges and associated 
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equipment.   The rock drilling and blasting, upland disposal site development, and mitigation 
area estimates were prepared using MCACES.  All overhead, profit and bond were computed in 
MCACES, not in CEDEP.  The Excel version of CEDEP was used for the hopper, pipeline and 
clamshell dredging estimates. 
  
 b.  Dredging Areas.  Areas to be dredged were provided by Cartography, by river mile.  
The areas to be dredged were used in CEDEP with the excavation quantities to determine the 
depth of cut, which has a very important effect on dredging costs. 
 
Inputs to CEDEP   
 
 a. Density of Sand.  All non-rock was assumed to be loosely deposited sand weighing 
about 1,900 grams per liter.   A material factor of 1.0 was used for this loose sand material. 
 
 b. Crew Makeups.  Crew makeups were modified in CEDEP, where necessary, using 
recent experience on large pipeline, clamshell and hopper dredging projects along the West and 
East Coasts. 
 
 c. Equipment Rates.  CEDEP equipment rates were used in some cases, while audited 
equipment rates from modifications on recent dredging contracts were used in other cases.  
 
 d. Labor Rates.  Labor rates were updated using recent Davis-Bacon information.  A 
workman’s compensation rate of 30% was used in CEDEP and MCACES dredging labor.  This 
reflects longshoreman’s insurance rates per review of modification estimates and discussions 
with SAIF personnel.  Overtime percentages were computed in CEDEP and MCACES as 
appropriate. 
 
 e. Hydrosurveys.  Hydrosurvey costs were included in CEDEP, including a survey boat 
and crew.  Costs for pre-dredge surveys, surveys during construction and post-dredge surveys 
were covered. 
 
 f.  Permits.  No permits need to be obtained by the government because all environmental 
clearances would be covered by the EIS.  Thus no costs associated with permits would be 
incurred. 
 
 g. Fuel Price.  A fuel price of $0.90 per gallon for diesel fuel was used in the CEDEP 
program.  This is the estimated price for diesel fuel in the Portland area when provided in bulk to 
a marine customer for the anticipated construction period. 
  
 h. Interest Rate, Economic Index.  A cost-of-money rate of 5.5% per year was used.  This 
was the rate in June 2001.  An economic index of 6012, which reflects 2001 costs, was used.  
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 i. Bank Factor.  The quantity for a given reach of river in combination with area to be 
dredged yields a bank height, which is converted to a bank factor in CEDEP.  This factor varies 
for the different dredge types.  The greater the bank factor, the more efficient the dredging 
operation is, up to a maximum point where no further improvement in efficiency results. 
 
 j.  Effective Working Time (EWT).  Dredges would typically work 7 days a week, 24 
hours a day, due to the high capital expense associated with the purchase of these machines.  
However, maintenance activities would reduce the actual working time somewhat, based on the 
type of dredge, types of material being excavated, and the condition of the equipment.  An EWT 
percentage of 80% was used for hopper and  65% for pipeline dredging based on historical 
performance.  For basalt rock excavation the EWT was set at 50%, due to high maintenance 
requirements resulting for the hardness of the rock material.  The nonuniform nature of the rock 
material also affects the EWT.  The EWT for excavating the conglomerate material using a 
clamshell dredge is about 52%. 
 
Mobilization (Mob), Demobilization (Demob) and Preparatory Work   
 
This would vary for the different contracts, depending on how the work is broken out.  CEDEP 
has been used to compute mob and demob for each dredge contract. 
 
 a. Initial Mob and Demob.   
 
  1) Sand Dredging Contracts.  This would consist of transporting three 30” 
pipeline dredges, one D-8 dozer, 966 loader, 70-ton crane, ramp barge and all associated 
equipment, and two medium sized hopper dredges.  It is anticipated that this equipment would be 
available from various locations on the West Coast. 
 
  2) Rock Excavation Contract.  This would consist of transporting 2 drill boats, 
one 21 CY (13 CY in rock) clamshell dredge, three 2,000 CY flat-topped barges, one 1,500 HP 
tug and associated equipment.  
 
   a) Mobilization and Demobilization - Drill Boats.  This has been 
calculated in detail for the drill boats in the backup.  It is anticipated that 2 drill boats would be 
mobilized.  Mobilization was assumed to occur from Florida.  Demobilization would be back to 
Florida.  The drill boats might be assembled from scratch at some facility on the West Coast.  
The cost of assembling drill boats on the West Coast would be roughly the same as mobilizing-
demobilizing existing drill boats from the east coast. 
 
A full crew, and 100% ownership and operational costs, were assumed for preparation and set-up 
of the drill boats.  For transfer of the equipment, 25% of crew and operational costs were used, 
along with tug costs. 
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A tank barge with 60,000 lb capacity would be mobed to supply pourvex.  Pourvex is the liquid 
explosive that would be used to blast basalt. 
 
Initial mobilization was assumed to be to the Warrior Rock reach on the Columbia River.  
Interim mobilizations were assumed to the remaining rock excavation sites.  Demobilization was 
assumed from Warrior Rock reach on the Columbia River. 
 
   b) Mobilization and Demobilization - Off-Loading Equipment.  Off-
loading equipment mob/demob has also been computed in the backup.  Equipment included in 
this activity is:  966 loader, 100-ton crane, and 16 CY rock skiff, three dump trucks and D6 cat.  
Equipment requirements would vary between water based off-loading and land based off-
loading.  Initial and interim mobs between sites were computed. 
 
 b. Interim Mobs and Demobs.  These were the mobs/demobs from one reach of the river 
to another.  There were four mob/demobs anticipated for the clamshell dredge (for rock 
excavation) and one for the hopper dredges.  See the MCACES estimate for a listing of these 
mob/demobs, along with mileages from one reach to the next. 
 
Hopper Dredging 
 
The West Coast Team estimated hopper dredging.  Hopper dredging is assumed for use in the 
lower 30 miles of the Columbia River, where rough ocean conditions predominate, and at several 
other locations along the Columbia Rivers where it is the more cost effective method.  Disposal 
for hopper dredging would be accomplished at one Lois Island site and at eleven flowlane sites 
in the Columbia Rivers.  See the drawings in the main report, section 4 for locations of disposal 
areas.   Two medium-sized hopper dredges were assumed.  The Padre Island, owned by NATCO, 
was used as the reference dredge.  It has a capacity of 3,800 CY.  Cycle times and production 
rates were computed based on recent projects on which the Padre Island was utilized.  Hopper 
dredging would be performed primarily in sand waves on the channel bottom. 
 
Pipeline  Dredging 
 
 a.  Determination of Pipeline Dredge Sizes.  Pipeline dredge sizes were chosen as 
follows:  
 

1) Various pipeline diameters (18”, 24” and 30”) were checked to obtain the 
least cost by river mile, but in the final analysis three 30-inch dredges were 
chosen in order to accomplish the work within the two-year construction 
contract period. 

 
2)  River miles were grouped together by disposal area.   
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3) Assured the dredging times were consistent with the project schedule, which 
calls for initial construction to be completed in 2 years. 

 
It was decided to assume that all the new work pipeline dredging would be accomplished by 
three 30-inch pipeline dredges, working over two years.  The first year, these three dredges 
would remove 7.7 mcy from downstream of RM 78.  The second year, the three 30-inch dredges 
would remove 6.7 mcy from upstream from RM 78.   
 
 b. Determination of Pipeline Lengths.  Pipeline lengths were determined using maps 
generated by Cartography. Floating pipeline was assumed at a maximum of 2,500 LF, since it is 
the most expensive type of pipe, and this is the maximum amount of this type of pipe that is 
normally mobilized on a job.  All other pipe traversing water was submerged.  Shore pipeline 
lengths were scaled off the maps.  Average pipeline lengths were computed based on half the 
RM to be dredged, half the disposal area length, and the additional distance between the RM to 
be dredged and disposal area at their closest approach.  A length of “Equivalent Additional 
Pipeline” was added to all pipeline estimates, in the amount of 1,000 feet.  This covers any 
vertical height of pumping that might be required, as well as any abnormal pipeline losses.  
 
 c.  Production Rates.  Production rates for pipeline dredging were computed in CEDEP 
based on material type, bank height, pipeline lengths (distance to disposal areas), pumping 
horsepower, type of cutterhead, operator experience, effective working time, and cleanup time 
required.  Standard production charts account for the above-listed data, and were used in CEDEP 
to compute production rates.  Computed production rates are then compared to historical rates, as 
practicable, to assure reasonableness and are modified where appropriate.  For the river miles 
(approximately 67% of the pipeline dredging) where the average bank height was less than 4 
feet, the production rate (cy/hr) for the pipeline was based on the advancement rate of 50 ft/hr 
(30-in pipeline).  An Excel spreadsheet was developed to calculate the production rate by reach 
based on the area to be dredged, length of the dredge area, width of the cutter head swing (300 
ft), and the advancement rate of 50 ft/hr. The spreadsheet for each plan is located in the backup 
material.   
 
 d.  Boosters.  Use of boosters is sometimes necessary where pumping distances are high.  
The use of a booster leads to about a 15% loss in pumping efficiency per booster for the pipeline 
dredge, and can also be a disadvantage due to the maintenance they require.  Occasionally their 
use is cost-effective for long pumping distances or higher heads.  CEDEP runs were performed 
with and without boosters to determine if booster use would yield lower unit costs.  Boosters 
were determined to be cost effective at several river miles on the sponsor plan.   
 
 e.  Pipeline Dredge Labor Crews.  A pipeline dredging crew comprised of 21 personnel, 
22 when a booster was required, was used in CEDEP.  This covers all personnel required for 
three 8-hour shifts per day on the dredge. 
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 f. Pipeline Dredge Shore Crew. The shore crew is composed of personnel 
required at the disposal site while the pipeline is dredging.  This crew is comprised of: 
outside equipment operator foreman, two outside equipment operators, D-8L dozer with 
blade and winch, 966 front end loader, hydraulic crane (4wd & 45 ton), barge with ramp, 
small light plant, and three deckhands. 

  
 g.  Pump Horsepower.  Prime and secondary horsepower associated with the pumps on a 
30-inch dredge were 9,000 and 3,310 respectively.  Dredge pump horsepower relates to 
production rates and fuel usage. 
 
 h.  Modified Dredge Areas.  At a few RMs, computed bank height was too low for 
CEDEP to accomplish an estimate using a 30-inch dredge.  At these RMs, the bank height was 
increased slightly to obtain output from CEDEP. 
 
 i.  Variable Parameters in CEDEP.  Key parameters that changed from RM to RM were: 
quantities, areas to be dredged, bank height and pipeline lengths.  All other parameters in the 
pipeline CEDEP runs remained constant from RM to RM. 
 
Rock Excavation   
 
 a. General.  More details on the development of the rock excavation estimate are 
available in the backup material.  . 
 
 b. Mechanical Dredging. Removal of conglomerate rock in the Columbia River at RMs 
63 to 67 and 101 to 106 would be accomplished using a clamshell dredge. 
 
 c. Blasting. Basalt in the Columbia River at RM 87 would be broken up using blasting, 
with removal by a clamshell. 
 
 d. Dredge Type and Size.  Discussions with industry personnel indicate that a 13 CY 
(rock) clamshell bucket would be appropriate for digging shot basalt in the Columbia River. 
 

e.  EWT for Clamshell Dredge.  Based on historical record for previous rock excavation 
projects, an EWT of 50% was adopted for the removal of blasted basalt.  An EWT of 52% was 
adopted for dredging of the conglomerate materials at several other locations.  The previous 
projects examined included: Coos Bay Channel Deepening; John Day Drawdown: Cargill Grain 
Loading Facility, Rock Dredging - 1/28 to 3/6/97; and SD & Lumber Rock Dredging - 2/25 to 
3/2/95; and Kill Van Kull in New York. 
 
 f. Swell Factors.  The swell factors used for rock are:   
  1) Basalt:  1.50 

2) Slaughters Bar, Vancouver Turning Basin and Lower Vancouver Turning 
Basin Conglomerate:  1.30 
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Swell of the blasted basalt was computed based on the sum of the drill plus sub-drill depths.  
Sub-drilling (and hence the blasting) would occur to depths deeper than the design excavation 
depths. Thus, swelling would occur in both the rock above the design excavation depth, but also 
to a depth of rock (the sub-drill depth) below the design excavation depth.  This additional 
swelling, and requisite additional excavation, is computed in the backup and accounted for in the 
basalt excavation estimate. 
 
 g. Disposal of Rock Materials.   Disposal of rock materials would be accomplished at the 
following areas:  
 
  1) Slaughters Bar material would go to O-64.8. 
 

2) Materials from areas above and including Warrior Rock would go to Austin 
Point (W86.5). 

 
3) The materials from Vancouver Bar and Turning Basin would go to Hayden 
Island (O-105). 

 
Materials would be hauled on flat deck steel barges towed by 1500 hp tugs.  
Materials would be off-loaded at the disposal sites.  A Cat 966 front-end loader 
situated on the barge, and a 100-ton crane with a 16 CY skip based on land were 
assumed for off-loading the rock.   Rock would be unloaded from the skip into 
dump trucks, which would haul materials to the actual disposal site.  A D-6 dozer 
would spread the materials at the disposal site.  The number of barges needed to 
allow for continuous excavation varies from site to site, as computed in the 
backup. CEDEP was used to assist in the computations.  Fill factors, cycle times, 
production rates, and hauling times for each disposal site were computed in the 
backup and entered into CEDEP. 

 
 h. Blasting.  Blasting would be used to loosen basalt materials.  Drilling would be 
accomplished using drill boats similar to those owned by Great Lakes Dredge and Dock, or 
equivalent. These rigs were used recently on a project (Kill Van Kull) in New York that involved 
in-water blasting. The drill boats were about 150’ by 120’ and each has 3 drills on board.  A 
crew of about 16 people would man each drill boat.  Drilling and shooting would only occur 
during daylight hours, because of safety concerns expressed by the Coast Guard and OSHA.  
Water velocities, 4 to 7 fps in the Columbia, were similar to those experienced on the New York 
project, so they should be tolerable.  Drilling would be accomplished on a 10’ x 10’ pattern, 
using 4.5-inch diameter holes, which are 8’ to 10’ in depth.  Steve O’Hara of Great Lakes has 
indicated that the daily direct cost of one drill boat, including equipment and labor, is 
$17,200/day at 1997 price level.  This was also confirmed by audit information from the New 
York harbor deepening project. 
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  1) Blasting Materials and Supplies.  The backup has calculations of the quantities 
and costs of the explosives, datacord, blasting caps, starters, and boosters anticipated to be used 
at the various rock excavation sites.   
 
  2) Drilling Production.   Based on production levels achieved at New York 
Harbor, it is anticipated that each drill boat would drill 35 holes per day.  These holes would be 
drilled during one 10-hour shift per day.  Drilling must be accomplished during daylight hours in 
the winter, therefore no more than a 10-hour shift would be used. 
 
Upland Disposal Areas  
 
 a. General.  Designs for the upland disposal areas were received from Parsons 
Brinkerhoff contracted through the sponsors. Designs for the disposal areas include several 
elements, such as dikes, spillway weirs, outfall pipes, pumping systems, utility relocations, 
clearing and grubbing, and access work.  The containment dikes would be constructed of 
previously dredged sands.   Ditches would be provided within the disposal areas as required to 
facilitate adequate drainage.   Clearing and grubbing would be light. 
 
 b. Containment Dikes.  Assume dike construction crew would work 8 hours per day, 5 
days per week.  A D-8 dozer would be used for constructing dikes.  The dike crew production 
rate is 360 LCY/hr. 
 
 c. Weirs.   Quotes for weirs (spillways) were procured from Oregon Culvert of Tualatin, 
OR, (503) 692-0410.  Weirs would cost $7,410 each, FOB jobsite, including a riser and 2’ stub 
for each weir.  Discharge pipe would cost $53.58 per linear foot, FOB jobsite for 48-inch 
diameter 12-gage pipe.  Bands, gaskets and bolts for the discharge pipe would cost $5.13 per 
linear foot of pipe, FOB jobsite.  About 6 hours would be required to install each weir.  Rock 
(12-inch minus) would be placed at the end of the outfall pipes to dissipate energy from drainage 
water.  The cost of the rock (crushed & riprap) would be $22.80/cy, FOB jobsite, as quoted by 
Goble Quarry, (503) 556-9049.  This is considered a typical outfall rock price for various 
locations along the river. 
 
 d. Return Water Pumpout Systems.  Pumpout systems would be required at up to three 
disposal sites, and would generally be comprised of 40,000 gpm pumps at 20 feet of total head, 
with discharge lines.  Pumping costs cover rental and operation/maintenance.  Costs for a settling 
pond, manifold and discharge pipe were also included.  
 
Mitigation Areas 
 
Three mitigation areas are proposed.  These measures are intended to improve wildlife habitat in 
several areas, as mitigation for construction of the upland disposal areas.  Measures proposed 
include excavation of wetlands, dike construction, dike breaching, blockage of ditches, site 
tillage, irrigation, placement of snags and root wads, planting of riparian vegetation, clearing of 
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blackberry thickets, removal of fencing, construction of water control structures, pumping, and 
construction of carp excluders. 
 
Ecosystem Restoration   
 
This consists of establishing wetlands in the Shillipoo Lake area; replacing several tide gates on 
the lower Columbia River at select locations; excavating channels through spits at the upper end 
of Walker-Lord and Hump-Fisher Islands; Tenasillahe Island Phase 1 interim restoration 
(replacing two tide box structures, installing two culverts with tide gates and fish friendly inlets, 
installing two additional inlet culverts, and two additional outlet culverts); Tenasillahe Island 
Phase 2 interim restoration (relocating whitetail deer); Tenasillahe Island Phase 3 long-term 
restoration breaching the levee at 7 locations; treatment of Purple Loosestrife in lower Columbia 
River estuary; construction of timber pile groins at Miller-Pillar; and dredging of Bachelor 
Slough.    
 
Developing the wetlands at Shillapoo Lake consists of constructing dikes and channels for areas 
or cells and installation of water control structures to regulate flow between the individual cells.  
The new aluminum tide gates vary in diameter from 24 to 72 inches and have a manually 
operated fish slide gate attached for juvenile fish passage as needed. One or more new tide gates 
are to be installed at Deep River (RM 20), Grizzly Slough (RM 28), Warren Creek (RM 28), 
Tide Creek (RM 77), and Burris Creek (RM 81).  Construction of the channels at the upper end 
of Walker-Lord and Hump-Fisher Islands would allow Columbia River flow into the 
embayments adjacent to the islands thus improving circulation and lowering water temperature.   
     
Utilities Replacement 
 
Utility owners would be responsible for relocation of utilities affected by dredging and disposal 
operations.  The costs of utility relocations are considered in the economic analysis, but are not 
included in the estimates because the utility owner must bear these costs, not the Federal 
Government or Sponsor. 
 
Columbia River.  Existing utilities crossing the Columbia River (RM 3.0 to RM 106.5) were 
investigated and verified to determine impacts from lowering the channel to a depth of 43 feet 
(48-foot depth for maintenance). The verification process included correspondence with the 
utility company/U.S. Coast Guard that would have utility lines that are potentially impacted by 
lowering the channel; review of drawings; and site visits.  Based on this process, there are no 
utilities between RM 3.0 and RM 106.5 that require removal or relocation on the Columbia 
River. 
 
Berth Dredging 
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Several of the container, wheat, corn and barley exporting facilities must be deepened.  These 
costs were developed by the sponsor and are not part of the federal cost-sharing equation but are 
included in the total project costs for economic analysis.  
 
Use of MCACES   
 
 a. General.  CEDEP results (quantities and unit prices for hopper, pipeline and clamshell 
dredging) were entered into MCACES in a summary manner. Portions of the BCE update were 
directly estimated in MCACES, including rock excavation, upland disposal site construction, 
mitigation areas, ecosystem restoration, utilities relocations, field office overhead, home office 
overhead, profit and bond.  No land-based positioning equipment was included in the MCACES, 
because a ship-based global positioning system would be used for this purpose.  
 
 b.  Overhead, Profit and Bond.  Field office overhead (FOOH) costs include: insurance 
costs, project superintendent (and/or manager), project engineer, clerical staff, project trailer, 
sanitary, project sign, telephone, pickups, quality control, environmental protection, and other 
miscellaneous items.  Home office overhead (HOOH) was input as a “rule of thumb” percentage 
for this type and size of project.  A HOOH percentage of 4% was used since all contracts would 
likely be over $500,000 in value.  Profit was computed using the weighted guidelines sheet in 
MCACES.  This project is not considered very risky, so the profit percentage is relatively low.  
Bond costs were computed using the built-in table in MCACES. 
 
Functional Costs   
 
The Task and/or Project Managers provided Functional costs associated with this work as 
follows: 
 
 a.  01 Account - Lands and Damages:     
 
  1) Right-of-Way Acreage:  This is the land required for access to the disposal 
sites. 
 
  2) Disposal Site Acreage:  This is the land required for the disposal sites.    
 
 b.  30 Account - Planning, Engineering and Design:   
 
  1) Plans and Specifications:  This item covers preparing plans and specifications, 
District review, technical review, contract advertisement and award activities. 
 
  2) Engineering During Construction:  This item consists of Planning and 
Engineering Branch support to Construction Branch during construction and participation in the 
prefinal and final inspections of the contracts. 
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 c.  31 Account - Construction Management:  This account covers construction 
management for the all contracts. 
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****COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT TOTAL COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - -  COLUMBIA R. CHANNELS AND CANALS 56,756 8,557 15% 65,313 0.0% 56,756 8,557 65,313 63,385 9,555 72,941

09- - -  WILLAMETTE R. CHANNELS AND CANALS 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 25,989 4,158 30,147

06- - - ENVIRONMENTAL RESTORATION 18,030 4,507 25% 22,537 0.0% 18,030 4,507 22,537 20,137 5,034 25,172

TOTAL CONSTRUCTION COSTS =====> 92,784 15,944 17% 108,728 0.0% 92,784 15,944 108,728 109,511 18,748 128,259

01 - - - LANDS & DAMAGES (Disposal & Mitigation) 16,574 862 5% 17,436 0.0% 16,574 862 17,436 17,627 916 18,542

01 - - - LANDS & DAMAGES (Envir. Restoration) 2,500 160 6% 2,660 0.0% 2,500 160 2,660 2,742 177 2,919

30 - - - CR ENGINEERING & DESIGN 2,097 210 10% 2,307 0.0% 2,097 210 2,307 2,287 229 2,516

30 - - - CR ENGINEERING DURING CONSTRUCTION 319 32 10% 351 0.0% 319 32 351 363 36 399

30 - - - CR MONITORING & EVALUATION (GNF) 9,259 926 10% 10,185 0.0% 9,259 926 10,185 Jan-06 13.4% 10,500 1,050 11,550

30 - - - CR MONITORING & EVALUATION (Envir. Restoration) 700 70 10% 770 0.0% 700 70 770 Jan-06 13.4% 794 79 873

30 - - - WR ENGINEERING AND DESIGN 392 39 10% 431 0.0% 392 39 431 557 56 612

30 - - - WR ENGINEERING DURING CONSTRUCTION 1,080 108 10% 1,188 0.0% 1,080 108 1,188 1,555 156 1,711

31 - - - CR CONSTRUCTION MANAGEMENT 7,479 748 10% 8,226 0.0% 7,479 748 8,226 8,352 834 9,186

31 - - - WR CONSTRUCTION MANAGEMENT 506 51 10% 557 0.0% 506 51 557 729 73 802

TOTAL  COST  =========> 133,689 19,149 14% 152,838 0.0% 133,689 19,149 152,838 16.1% 155,017 22,353 177,369

UTILITY OWNER COST FOR UTILITY RELOCATIONS 11,948 1,195 10% 13,143 11,948 1,195 13,143 Nov-12 42.0% 16,966 1,697 18,663

NON-FEDERAL DREDGE COST TO BERTHS 1,366 0% 1,366 1,366 0 1,366 1,697 0 1,697

TOTAL  COST  =========> 147,003 20,344 14% 167,347 0.0% 147,003 20,344 167,347 18.2% 173,680 24,049 197,729

APPROVED:

CHIEF, ENGINEERING AND CONSTRUCTION DIVISION

CHIEF, PLANNING, PROGRAMS AND PROJECT MANAGEMENT DIVISION

CHIEF, COST ENGINEERING SECTION

APPROVAL DATE: _____________________________________

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - -  COLUMBIA R. CHANNELS AND CANALS 56,756 8,557 15% 65,313 0.0% 56,756 8,557 65,313 63,385 9,555 72,941

06- - - ENVIRONMENTAL RESTORATION 18,030 4,507 25% 22,537 0.0% 18,030 4,507 22,537 20,137 5,034 25,172

TOTAL CONSTRUCTION COSTS =====> 74,786 13,065 17% 87,850 0.0% 74,786 13,065 87,850 83,522 14,590 98,112

01 - - - LANDS & DAMAGES (Disposal & Mitigation) 16,574 862 5% 17,436 0.0% 16,574 862 17,436 17,627 916 18,542

01 - - - LANDS & DAMAGES (Envir. Restoration) 2,500 160 6% 2,660 0.0% 2,500 160 2,660 2,770 206 2,975

30 - - - CR ENGINEERING & DESIGN 2,097 210 10% 2,307 0.0% 2,097 210 2,307 2,287 229 2,516

30 - - - CR ENGINEERING DURING CONSTRUCTION 319 32 10% 351 0.0% 319 32 351 363 36 399

30 - - - CR MONITORING & EVALUATION (GNF) 9,259 926 10% 10,185 0.0% 9,259 926 10,185 Jan-06 13.4% 10,500 1,050 11,550

30 - - - CR MONITORING & EVALUATION (Envir. Restoration) 700 70 10% 770 0.0% 700 70 770 Jan-06 13.4% 794 79 873

31 - - - CR CONSTRUCTION MANAGEMENT 7,479 748 10% 8,226 0.0% 7,479 748 8,226 8,352 834 9,187

TOTAL  COST  =========> 113,713 16,072 14% 129,785 0.0% 113,713 16,072 129,785 11.1% 126,215 17,939 144,155

UTILITY OWNER COST FOR UTILITY RELOCATIONS 0 0 0% 0 0 0 0 0 0 0

NON-FEDERAL DREDGE COST TO BERTHS 843 0% 843 843 0 843 Jun-05 11.7% 942 0 942

TOTAL  COST  =========> 114,556 16,072 14% 130,628 0.0% 114,556 16,072 130,628 11.1% 127,156 17,939 145,097

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER COST SUMMARY OF CONTRACTS INCLUDED IN BCR**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - -  COLUMBIA R. CHANNELS AND CANALS 56,756 8,557 15% 65,313 0.0% 56,756 8,557 65,313 63,385 9,555 72,941

06- - - ENVIRONMENTAL RESTORATION 10,468 2,617 25% 13,085 0.0% 10,468 2,617 13,085 11,724 2,931 14,655

TOTAL CONSTRUCTION COSTS =====> 67,224 11,174 17% 78,398 0.0% 67,224 11,174 78,398 75,109 12,486 87,596

01 - - - LANDS & DAMAGES (Disposal & Mitigation) 16,574 862 5% 17,436 0.0% 16,574 862 17,436 17,627 916 18,542

01 - - - LANDS & DAMAGES (Envir. Restoration) 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - CR ENGINEERING & DESIGN 1,345 135 10% 1,480 0.0% 1,345 135 1,480 1,436 144 1,579

30 - - - CR ENGINEERING DURING CONSTRUCTION 146 15 10% 161 0.0% 146 15 161 163 16 179

30 - - - CR MONITORING & EVALUATION (GNF) 9,259 926 10% 10,185 0.0% 9,259 926 10,185 Jan-06 13.4% 10,500 1,050 11,550

31 - - - CR CONSTRUCTION MANAGEMENT 6,722 672 10% 7,395 0.0% 6,722 672 7,395 7,511 751 8,262

TOTAL  COST  =========> 101,270 13,783 14% 115,054 0.0% 101,270 13,783 115,054 11.0% 112,345 15,363 127,708

UTILITY OWNER COST FOR UTILITY RELOCATIONS 0 0 0% 0 0 0 0 0 0 0

NON-FEDERAL DREDGE COST TO BERTHS 843 0% 843 843 0 843 Jun-05 11.7% 942 0 942

TOTAL  COST  =========> 102,113 13,783 13% 115,897 0.0% 102,113 13,783 115,897 11.0% 113,287 15,363 128,650

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER COST SUMMARY OF CONTRACTS NOT INCLUDED IN BCR**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

6 - - - ENVIRONMENTAL RESTORATION 7,562 1,890 25% 9,452 0.0% 7,562 1,890 9,452 8,413 2,103 10,517

TOTAL CONSTRUCTION COSTS =====> 7,562 1,890 25% 9,452 0.0% 7,562 1,890 9,452 8,413 2,103 10,517

01 - - - LANDS AND DAMAGES 2,500 160 6% 2,660 0.0% 2,500 160 2,660 2,770 206 2,975

30 - - - ENGINEERING AND DESIGN 752 75 10% 827 0.0% 752 75 827 851 85 937

30 --- ENGINEERING DURING CONSTRUCTION 173 17 10% 190 0.0% 173 17 190 200 20 220

30 - - - CR MONITORING & EVALUATION (Envir. Restoration) 700 70 10% 770 0.0% 700 70 770 Jan-06 13.4% 794 79 873

31 - - - CONSTRUCTION MANAGEMENT 756 76 10% 832 0.0% 756 76 832 841 84 925

TOTAL  COST  =========> 12,443 2,289 18% 14,731 0.0% 12,443 2,289 14,731 11.7% 13,870 2,578 16,448

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

October 2003 Price Level
Fully Funded Estimate Table S8-1
Least Cost Disposal Plan ($1,000)

Total
General Navigation Features (GNF)-Cost Shared

Channel and Turning Basins $55,438
Rock $19,195
Mitigation Construction $477

Contingency $12,486
Engineering and Design $1,758
Supervision and Administration $8,262
Monitoring $11,550

Total GNF $109,166

Non-Federal
Berths $942
LERRDs $18,542
Utilities (to be paid by the permit applicant) $0

$19,484

10% GNF = $10,917 < LERRDs $18,542 No Extra 10%

GNF
Federal = 75% GNF = $109,166 x 0.75 = $81,874.25
Non-Federal = 25% $27,291 + $19,484 = $46,775.25

Ecosystem Restoration $16,448

Federal = 65% = $16,448 x 0.65 $10,690.94
Non-Federal = 35% = $16,448 x 0.35 $5,756.66

Per Section 210 of WRDA 1996, the Non-Federal cost for ecosystem restoration projects is 35 percent 
of all construction costs, including LERRDs, and 100 percent of OMRR&R.

Total Federal $81,874 + $10,691 = $92,565
Total Non-Federal $46,775 + $5,757 = $52,532

$145,097 $0.00

Locally Preferred Disposal Plan (LPP) ($1,000)

LLP Cost = $147,414
Federal $92,565 NED Cap on Federal Interest 
Non-Federal $54,849

Non-Federal $54,849

Berths $942
Real Estate Already Owned 9649
Cash $44,259
State of Washington $22,129
State of Oregon $22,129

Exhibit L, Cost Estimate Summary (Revised)Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****WILLAMETTE RIVER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 Jun-13 44.4% 25,989 4,158 30,147

TOTAL CONSTRUCTION COSTS =====> 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 44.4% 25,989 4,158 30,147

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 392 39 10% 431 0.0% 392 39 431 Dec-12 42.0% 557 56 612

30 - - - ENGINEERING DURING CONSTRUCTION 1,080 108 10% 1,188 0.0% 1,080 108 1,188 Jun-13 44.0% 1,555 156 1,711

31 - - - CONSTRUCTION MANAGEMENT 506 51 10% 557 0.0% 506 51 557 Jun-13 44.0% 729 73 802

TOTAL  COST  =========> 19,976 3,077 15% 23,053 0.0% 19,976 3,077 23,053 44.3% 28,830 4,442 33,272

UTILITY OWNER COST FOR UTILITY RELOCATIONS 11,948 1,195 10% 13,143 0.0% 11,948 1,195 13,143 Nov-12 42.0% 16,966 1,697 18,663

NONFEDERAL DREDGE COST TO BERTHS 523 0 0% 523 0.0% 523 0 523 Jun-13 44.4% 755 0 755

TOTAL COSTS 32,447 4,272 36,719 32,447 4,272 36,719 46,551 6,139 52,690

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

 ****COLUMBIA RIVER HOPPER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 9,123 1,368 15% 10,491 0.0% 9,123 1,368 10,491 Jun-05 11.7% 10,190 1,529 11,719

TOTAL CONSTRUCTION COSTS =====> 9,123 1,368 15% 10,491 0.0% 9,123 1,368 10,491 11.7% 10,190 1,529 11,719

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 200 20 10% 220 0.0% 200 20 220 Dec-03 6.5% 213 21 234

30 - - - ENGINEERING DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 912 91 10% 1,004 0.0% 912 91 1,004 Jun-05 11.7% 1,019 102 1,121

TOTAL  COST  =========> 10,271 1,483 14% 11,755 0.0% 10,271 1,483 11,755 11.6% 11,463 1,656 13,118

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****PIPELINE  DREDGING COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 30,012 4,502 15% 34,514 0.0% 30,012 4,502 34,514 Jun-05 11.7% 33,523 5,029 38,552

TOTAL CONSTRUCTION COSTS =====> 30,012 4,502 15% 34,514 0.0% 30,012 4,502 34,514 11.7% 33,523 5,029 38,552

01 - - - LANDS AND DAMAGES 13,497 547 4% 14,044 0.0% 13,497 547 14,044 Dec-03 6.5% 14,374 583 14,957

30 - - - ENGINEERING AND DESIGN 300 30 10% 330 0.0% 300 30 330 Dec-03 6.5% 320 32 351

30 - - - ENGINEERING DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 3,001 300 10% 3,301 0.0% 3,001 300 3,301 Jun-05 11.7% 3,352 335 3,688

TOTAL  COST  =========> 46,846 5,383 11% 52,229 0.0% 46,846 5,383 52,229 10.3% 51,610 5,982 57,592

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER ROCK EXCAVATION COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 17,184 2,578 15% 19,762 0.0% 17,184 2,578 19,762 Jun-05 11.7% 19,195 2,879 22,074

TOTAL CONSTRUCTION COSTS =====> 17,184 2,578 15% 19,762 0.0% 17,184 2,578 19,762 11.7% 19,195 2,879 22,074

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 225 23 10% 248 0.0% 225 23 248 Dec-03 6.5% 240 24 264

30 - - - ENGINEERING  DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 1,718 172 10% 1,890 0.0% 1,718 172 1,890 Jun-05 11.7% 1,919 192 2,111

TOTAL  COST  =========> 19,163 2,776 14% 21,939 0.0% 19,163 2,776 21,939 11.6% 21,394 3,099 24,493

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER MITIGATION COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING BRANCH

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 437 109 25% 546 0.0% 437 109 546 Jul-04 9.1% 477 119 596

TOTAL CONSTRUCTION COSTS =====> 437 109 25% 546 0.0% 437 109 546 9.1% 477 119 596

01 - - - LANDS AND DAMAGES 3,077 315 10% 3,392 0.0% 3,077 315 3,392 Jul-03 5.7% 3,252 333 3,585

30 - - - ENGINEERING AND DESIGN 150 15 10% 165 0.0% 150 15 165 Jul-03 5.7% 159 16 174

30 - - - ENGINEERING DURING CONSTRUCTION 18 2 10% 20 0.0% 18 2 20 Jul-04 9.1% 20 2 22

31 - - - CONSTRUCTION MANAGEMENT 44 4 10% 48 0.0% 44 4 48 Jul-04 9.1% 48 5 52

TOTAL  COST  =========> 3,726 445 12% 4,171 0.0% 3,726 445 4,171 6.2% 3,955 475 4,430

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER LOIS ISLAND DISPOSAL COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 8,630 2,158 25% 10,788 0.0% 8,630 2,158 10,788 Jun-05 11.7% 9,640 2,410 12,050

TOTAL CONSTRUCTION COSTS =====> 8,630 2,158 25% 10,788 0.0% 8,630 2,158 10,788 11.7% 9,640 2,410 12,050

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 200 20 10% 220 0.0% 200 20 220 Dec-03 6.5% 213 21 234

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Jun-05 11.7% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 863 86 10% 949 0.0% 863 86 949 Jun-05 11.7% 964 96 1,060

TOTAL  COST  =========> 9,703 2,265 23% 11,968 0.0% 9,703 2,265 11,968 11.6% 10,828 2,529 13,357

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER MILLAR-PILLAR COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,838 460 25% 2,298 0.0% 1,838 460 2,298 Jan-06 13.4% 2,084 521 2,605

TOTAL CONSTRUCTION COSTS =====> 1,838 460 25% 2,298 0.0% 1,838 460 2,298 13.4% 2,084 521 2,605

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 270 27 10% 297 0.0% 270 27 297 Jul-04 8.2% 292 29 321

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Jan-06 13.4% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 184 18 10% 202 0.0% 184 18 202 Jan-06 13.4% 208 21 229

TOTAL  COST  =========> 2,302 506 22% 2,808 0.0% 2,302 506 2,808 12.8% 2,596 572 3,168

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER SHILLAPOO LAKE COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 3,788 947 25% 4,735 0.0% 3,788 947 4,735 Jul-04 9.1% 4,133 1,033 5,166

TOTAL CONSTRUCTION COSTS =====> 3,788 947 25% 4,735 0.0% 3,788 947 4,735 9.1% 4,133 1,033 5,166

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 185 19 10% 204 0.0% 185 19 204 Jul-03 5.7% 196 20 215

30 - - - ENGINEERING DURING CONSTRUCTION 33 3 10% 36 0.0% 33 3 36 Jul-04 9.1% 36 4 40

31 - - - CONSTRUCTION MANAGEMENT 379 38 10% 417 0.0% 379 38 417 Jul-04 9.1% 413 41 455

TOTAL  COST  =========> 4,385 1,007 23% 5,391 0.0% 4,385 1,007 5,391 9.0% 4,778 1,098 5,875

1

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER LORD/WALKER HUMP/FISHER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

6 - - - ENVIRONMENTAL RESTORATION 44 11 25% 55 0.0% 44 11 55 Aug-04 9.1% 48 12 60

TOTAL CONSTRUCTION COSTS =====> 44 11 25% 55 0.0% 44 11 55 9.1% 48 12 60

01 - - - LANDS AND DAMAGES 25 1 5% 26 0.0% 25 1 26 Aug-04 9.1% 27 1 29

30 - - - ENGINEERING AND DESIGN 25 3 10% 28 0.0% 25 3 28 Aug-03 5.7% 26 3 29

30 --- ENGINEERING DURING CONSTRUCTION 5 1 10% 6 0.0% 5 1 6 Aug-04 9.1% 5 1 6

31 - - - CONSTRUCTION MANAGEMENT 4 0 10% 5 0.0% 4 0 5 Aug-04 9.1% 5 0 5

TOTAL  COST  =========> 103 16 15% 119 0.0% 103 16 119 8.3% 112 17 129

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
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****COLUMBIA RIVER TENASILLAHE INTERIM COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 933 233 25% 1,166 0.0% 933 233 1,166 Aug-04 9.1% 1,018 254 1,272

TOTAL CONSTRUCTION COSTS =====> 933 233 25% 1,166 0.0% 933 233 1,166 Aug-04 9.1% 1,018 254 1,272

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 368 37 10% 405 0.0% 368 37 405 Aug-03 5.7% 389 39 428

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Aug-04 9.1% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 93 9 10% 103 0.0% 93 9 103 Aug-04 9.1% 102 10 112

TOTAL  COST  =========> 1,404 280 20% 1,685 0.0% 1,404 280 1,685 8.3% 1,520 305 1,824

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1
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****COLUMBIA RIVER TENASILLAHE LONG-TERM COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATIONCOLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 202 51 25% 253 0.0% 202 51 253 Aug-14 50.0% 303 76 379

TOTAL CONSTRUCTION COSTS =====> 202 51 25% 253 0.0% 202 51 253 50.0% 303 76 379

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 144 14 10% 158 0.0% 144 14 158 Aug-13 45.0% 209 21 230

30 - - - ENGINEERING DURING CNSTRUCTION 10 1 10% 11 0.0% 10 1 11 Aug-14 50.0% 15 2 17

31 - - - CONSTRUCTION MANAGEMENT 20 2 10% 22 0.0% 20 2 22 Aug-14 50.0% 30 3 33

TOTAL  COST  =========> 376 68 18% 444 0.0% 376 68 444 48.2% 557 101 658

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA WHITE-TAILED DEER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 122 30 25% 152 0.0% 122 30 152 Jan-06 14.3% 139 35 174

TOTAL CONSTRUCTION COSTS =====> 122 30 25% 152 0.0% 122 30 152 14.3% 139 35 174

01 - - - LANDS AND DAMAGES 2,475 160 6% 2,635 0.0% 2,475 160 2,635 Jan-05 10.8% 2,742 177 2,920

30 - - - ENGINEERING AND DESIGN 0 0 10% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING DURING CONSTRUCTION 5 1 10% 6 0.0% 5 1 6 Jan-06 14.3% 6 1 6

31 - - - CONSTRUCTION MANAGEMENT 12 1 10% 13 0.0% 12 1 13 Jan-06 14.3% 14 1 15

TOTAL  COST  =========> 2,614 192 7% 2,806 0.0% 2,614 192 2,806 11.0% 2,901 214 3,115

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER PURPLE LOOSESTRIFE COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,036 259 25% 1,295 0.0% 1,036 259 1,295 Jul-06 16.3% 1,205 301 1,506

TOTAL CONSTRUCTION COSTS =====> 1,036 259 25% 1,295 0.0% 1,036 259 1,295 Jul-06 16.3% 1,205 301 1,506

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 10 1 10% 11 0.0% 10 1 11 Jul-03 5.7% 11 1 12

30 - - - ENGINEERING DURING CONSTRUCTION 100 10 10% 110 0.0% 100 10 110 Jul-06 16.3% 116 12 128

31 - - - CONSTRUCTION MANAGEMENT 104 10 10% 114 0.0% 104 10 114 Jul-06 16.3% 120 12 133

TOTAL  COST  =========> 1,250 280 22% 1,530 0.0% 1,250 280 1,530 16.2% 1,452 326 1,778

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT TOTAL COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - -  COLUMBIA R. CHANNELS AND CANALS 58,520 8,822 15% 67,342 0.0% 58,520 8,822 67,342 65,355 9,852 75,207

09- - -  WILLAMETTE R. CHANNELS AND CANALS 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 25,989 4,158 30,147

06- - - ENVIRONMENTAL RESTORATION 18,029 4,507 25% 22,536 0.0% 18,029 4,507 22,536 20,136 5,034 25,170

TOTAL CONSTRUCTION COSTS =====> 94,547 16,209 17% 110,756 0.0% 94,547 16,209 110,756 111,481 19,044 130,525

01 - - - LANDS & DAMAGES (Disposal & Mitigation) 17,309 906 5% 18,215 0.0% 17,309 906 18,215 18,412 962 19,374

01 - - - LANDS & DAMAGES (Envir. Restoration) 2,500 160 6% 2,660 0.0% 2,500 160 2,660 2,742 177 2,920

30 - - - CR ENGINEERING & DESIGN 2,097 210 10% 2,307 0.0% 2,097 210 2,307 2,287 229 2,517

30 - - - CR ENGINEERING DURING CONSTRUCTION 319 32 10% 351 0.0% 319 32 351 363 36 399

30 - - - CR MONITORING & EVALUATION (GNF) 9,259 926 10% 10,185 0.0% 9,259 926 10,185 Jan-06 13.4% 10,500 1,050 11,550

30 - - - CR MONITORING & EVALUATION (Envir. Resto 700 70 10% 770 0.0% 700 70 770 Jan-06 13.4% 794 79 873

30 - - - WR ENGINEERING AND DESIGN 392 39 10% 431 0.0% 392 39 431 557 56 612

30 - - - WR ENGINEERING DURING CONSTRUCTION 1,080 108 10% 1,188 0.0% 1,080 108 1,188 1,555 156 1,711

31 - - - CR CONSTRUCTION MANAGEMENT 7,655 765 10% 8,420 0.0% 7,655 765 8,420 8,549 855 9,404

31 - - - WR CONSTRUCTION MANAGEMENT 506 51 10% 557 0.0% 506 51 557 729 73 802

TOTAL  COST  =========> 136,363 19,476 14% 155,840 0.0% 136,363 19,476 155,840 15.9% 157,969 22,718 180,686

UTILITY OWNER COST FOR UTILITY RELOCATIONS 11,948 1,195 10% 13,143 11,948 1,195 13,143 Nov-12 42.0% 16,966 1,697 18,663

NON-FEDERAL DREDGE COST TO BERTHS 1,366 0% 1,366 1,366 0 1,366 1,697 0 1,697

TOTAL  COST  =========> 149,677 20,671 14% 170,348 0.0% 149,677 20,671 170,348 18.0% 176,632 24,414 201,046

APPROVED:

CHIEF, ENGINEERING AND CONSTRUCTION  DIVISION

CHIEF, PLANNING, PROGRAMS AND PROJECT MANAGEMENT DIVISION

CHIEF, COST ENGINEERING SECTION

APPROVAL DATE: _____________________________________

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Imapct Statement

****COLUMBIA RIVER BACHELOR SLOUGH COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - CWE UPDATE CORPS PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN JUN 02: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,437 359 25% 1,796 0.0% 1,437 359 1,796 Jul-04 9.1% 1,568 392 1,960

TOTAL CONSTRUCTION COSTS =====> 1,437 359 25% 1,796 0.0% 1,437 359 1,796 9.1% 1,568 392 1,960

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 20 2 10% 22 0.0% 20 2 22 Jul-03 5.7% 21 2 23

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Jul-04 9.1% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 144 14 10% 158 0.0% 144 14 158 Jul-04 9.1% 157 16 172

TOTAL  COST  =========> 1,611 377 23% 1,987 0.0% 1,611 377 1,987 9.1% 1,757 411 2,167

Exhibit L, Cost Estimate Summary (Revised) Appendix A - Total Project Cost Summary (Corps Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****COLUMBIA RIVER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - -  COLUMBIA R. CHANNELS AND CANALS 58,520 8,822 15% 67,342 0.0% 58,520 8,822 67,342 65,355 9,852 75,207

06- - - ENVIRONMENTAL RESTORATION 18,029 4,507 25% 22,536 0.0% 18,029 4,507 22,536 20,136 5,034 25,170

TOTAL CONSTRUCTION COSTS =====> 76,549 13,330 17% 89,878 0.0% 76,549 13,330 89,878 85,492 14,886 100,377

01 - - - LANDS & DAMAGES (Disposal & Mitigation) 17,309 906 5% 18,215 0.0% 17,309 906 18,215 18,412 962 19,374

01 - - - LANDS & DAMAGES (Envir. Restoration) 2,500 160 6% 2,660 0.0% 2,500 160 2,660 2,742 177 2,920

30 - - - CR ENGINEERING & DESIGN 2,097 210 10% 2,307 0.0% 2,097 210 2,307 2,287 229 2,517

30 - - - CR ENGINEERING DURING CONSTRUCTION 319 32 10% 351 0.0% 319 32 351 363 36 399

30 - - - CR MONITORING & EVALUATION (GNF) 9,259 926 10% 10,185 0.0% 9,259 926 10,185 Jan-06 13.4% 10,500 1,050 11,550

30 - - - CR MONITORING & EVALUATION (Envir. Resto 700 70 10% 770 0.0% 700 70 770 Jan-06 13.4% 794 79 873

31 - - - CR CONSTRUCTION MANAGEMENT 7,655 765 10% 8,420 0.0% 7,655 765 8,420 8,549 855 9,404

TOTAL  COST  =========> 116,387 16,399 14% 132,786 0.0% 116,387 16,399 132,786 11.0% 129,139 18,275 147,414

UTILITY OWNER COST FOR UTILITY RELOCATIONS 0 0 0% 0 0 0 0 0 0 0

NON-FEDERAL DREDGE COST TO BERTHS 843 0% 843 843 0 843 Jun-05 11.7% 942 0 942

TOTAL  COST  =========> 117,230 16,399 14% 133,629 0.0% 117,230 16,399 133,629 11.0% 130,081 18,275 148,356

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****WILLAMETTE RIVER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 Jun-13 44.4% 25,989 4,158 30,147

TOTAL CONSTRUCTION COSTS =====> 17,998 2,880 16% 20,878 0.0% 17,998 2,880 20,878 44.4% 25,989 4,158 30,147

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 392 39 10% 431 0.0% 392 39 431 Dec-12 42.0% 557 56 612

30 - - - ENGINEERING DURING CONSTRUCTION 1,080 108 10% 1,188 0.0% 1,080 108 1,188 Jun-13 44.0% 1,555 156 1,711

31 - - - CONSTRUCTION MANAGEMENT 506 51 10% 557 0.0% 506 51 557 Jun-13 44.0% 729 73 802

TOTAL  COST  =========> 19,976 3,077 15% 23,053 0.0% 19,976 3,077 23,053 44.3% 28,830 4,442 33,272

UTILITY OWNER COST FOR UTILITY RELOCATIONS 11,948 1,195 10% 13,143 0.0% 11,948 1,195 13,143 Nov-12 42.0% 16,966 1,697 18,663

NONFEDERAL DREDGE COST TO BERTHS 523 0 0% 523 0.0% 523 0 523 Jun-13 44.4% 755 0 755

TOTAL COSTS 32,447 4,272 36,719 32,447 4,272 36,719 46,551 6,139 52,690

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
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 ****COLUMBIA RIVER HOPPER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 9,123 1,368 15% 10,491 0.0% 9,123 1,368 10,491 Jun-05 11.7% 10,190 1,529 11,719

TOTAL CONSTRUCTION COSTS 9,123 1,368 15% 10,491 0.0% 9,123 1,368 10,491 11.7% 10,190 1,529 11,719

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 200 20 10% 220 0.0% 200 20 220 Dec-03 6.5% 213 21 234

30 - - - ENGINEERING DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 912 91 10% 1,004 0.0% 912 91 1,004 Jun-05 11.7% 1,019 102 1,121

TOTAL  COST  =========> 10,271 1,483 14% 11,755 0.0% 10,271 1,483 11,755 11.6% 11,463 1,656 13,118

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****COLUMBIA RIVER ROCK EXCAVATION COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 17,184 2,578 15% 19,762 0.0% 17,184 2,578 19,762 Jun-05 11.7% 19,195 2,879 22,074

TOTAL CONSTRUCTION COSTS =====> 17,184 2,578 15% 19,762 0.0% 17,184 2,578 19,762 11.7% 19,195 2,879 22,074

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 225 23 10% 248 0.0% 225 23 248 Dec-03 6.5% 240 24 264

30 - - - ENGINEERING  DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 1,718 172 10% 1,890 0.0% 1,718 172 1,890 Jun-05 11.7% 1,919 192 2,111

TOTAL  COST  =========> 19,163 2,776 14% 21,939 0.0% 19,163 2,776 21,939 11.6% 21,394 3,099 24,493

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****PIPELINE  DREDGING COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 31,776 4,766 15% 36,542 0.0% 31,776 4,766 36,542 Jun-05 11.7% 35,494 5,324 40,818

TOTAL CONSTRUCTION COSTS =====> 31,776 4,766 15% 36,542 0.0% 31,776 4,766 36,542 11.7% 35,494 5,324 40,818

01 - - - LANDS AND DAMAGES 14,558 591 4% 14,558 0.0% 14,558 591 15,149 Dec-03 6.5% 15,504 629 16,134

30 - - - ENGINEERING AND DESIGN 300 30 10% 330 0.0% 300 30 330 Dec-03 6.5% 320 32 351

30 - - - ENGINEERING DURING CONSTRUCTION 36 4 10% 40 0.0% 36 4 40 Jun-05 11.7% 40 4 44

31 - - - CONSTRUCTION MANAGEMENT 3,178 318 10% 3,495 0.0% 3,178 318 3,495 Jun-05 11.7% 3,549 355 3,904

TOTAL  COST  =========> 49,848 5,709 11% 54,965 1.1% 49,848 5,709 55,556 10.3% 54,907 6,344 61,252

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
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****COLUMBIA RIVER MITIGATION COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING BRANCH

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

09- - - CHANNELS AND CANALS 437 110 25% 547 0.0% 437 110 547 Jul-04 9.1% 477 120 597

TOTAL CONSTRUCTION COSTS =====> 437 110 25% 547 0.0% 437 110 547 9.1% 477 120 597

01 - - - LANDS AND DAMAGES 2,751 315 11% 3,066 0.0% 2,751 315 3,066 Jul-03 5.7% 2,908 333 3,241

30 - - - ENGINEERING AND DESIGN 150 15 10% 165 0.0% 150 15 165 Jul-03 5.7% 159 16 174

30 - - - ENGINEERING DURING CONSTRUCTION 18 2 10% 20 0.0% 18 2 20 Jul-04 9.1% 20 2 22

31 - - - CONSTRUCTION MANAGEMENT 44 4 10% 48 0.0% 44 4 48 Jul-04 9.1% 48 5 52

TOTAL  COST  =========> 3,400 446 13% 3,846 0.0% 3,400 446 3,846 6.2% 3,610 476 4,086

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

****COLUMBIA RIVER LOIS ISLAND DISPOSAL COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 8,630 2,158 25% 10,788 0.0% 8,630 2,158 10,788 Jun-05 11.7% 9,640 2,410 12,050

TOTAL CONSTRUCTION COSTS =====> 8,630 2,158 25% 10,788 0.0% 8,630 2,158 10,788 11.7% 9,640 2,410 12,050

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 200 20 10% 220 0.0% 200 20 220 Dec-03 6.5% 213 21 234

30 - - - ENGINEERING AND DESIGN 10 1 10% 11 0.0% 10 1 11 Jun-05 11.7% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 863 86 10% 949 0.0% 863 86 949 Jun-05 11.7% 964 96 1,060

TOTAL  COST  =========> 9,703 2,265 23% 11,968 0.0% 9,703 2,265 11,968 11.6% 10,828 2,529 13,357

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
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****COLUMBIA RIVER MILLAR-PILLAR COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,837 459 25% 2,296 0.0% 1,837 459 2,296 Jan-06 13.4% 2,083 521 2,604

TOTAL CONSTRUCTION COSTS =====> 1,837 459 25% 2,296 0.0% 1,837 459 2,296 13.4% 2,083 521 2,604

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 270 27 10% 297 0.0% 270 27 297 Jul-04 8.2% 292 29 321

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Jan-06 13.4% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 184 18 10% 202 0.0% 184 18 202 Jan-06 13.4% 208 21 229

TOTAL  COST  =========> 2,301 506 22% 2,806 0.0% 2,301 506 2,806 12.8% 2,595 572 3,167

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1



Columbia River Channel Improvement Project
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement

 ****COLUMBIA RIVER SHILLAPOO LAKE COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 3,788 947 25% 4,735 0.0% 3,788 947 4,735 Jul-04 9.1% 4,133 1,033 5,166

TOTAL CONSTRUCTION COSTS =====> 3,788 947 25% 4,735 0.0% 3,788 947 4,735 9.1% 4,133 1,033 5,166

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 185 19 10% 204 0.0% 185 19 204 Jul-03 5.7% 196 20 215

30 - - - ENGINEERING DURING CONSTRUCTION 33 3 10% 36 0.0% 33 3 36 Jul-04 9.1% 36 4 40

31 - - - CONSTRUCTION MANAGEMENT 379 38 10% 417 0.0% 379 38 417 Jul-04 9.1% 413 41 455

TOTAL  COST  =========> 4,385 1,007 23% 5,391 0.0% 4,385 1,007 5,391 9.0% 4,778 1,098 5,875

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA RIVER LORD/WALKER HUMP/FISHER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

6 - - - ENVIRONMENTAL RESTORATION 44 11 25% 55 0.0% 44 11 55 Aug-04 9.1% 48 12 60

TOTAL CONSTRUCTION COSTS =====> 44 11 25% 55 0.0% 44 11 55 9.1% 48 12 60

01 - - - LANDS AND DAMAGES 25 1 5% 26 0.0% 25 1 26 0.0% 25 1 26

30 - - - ENGINEERING AND DESIGN 25 3 10% 28 0.0% 25 3 28 Aug-03 5.7% 26 3 29

30 --- ENGINEERING DURING CONSTRUCTION 5 1 10% 6 0.0% 5 1 6 Aug-04 9.1% 5 1 6

31 - - - CONSTRUCTION MANAGEMENT 4 0 10% 5 0.0% 4 0 5 Aug-04 9.1% 5 0 5

TOTAL  COST  =========> 103 16 15% 119 0.0% 103 16 119 6.3% 110 17 127

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA RIVER TENASILLAHE INTERIM COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 933 233 25% 1,166 0.0% 933 233 1,166 Aug-04 9.1% 1,018 254 1,272

TOTAL CONSTRUCTION COSTS =====> 933 233 25% 1,166 0.0% 933 233 1,166 Aug-04 9.1% 1,018 254 1,272

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 368 37 10% 405 0.0% 368 37 405 Aug-03 5.7% 389 39 428

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Aug-04 9.1% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 93 9 10% 103 0.0% 93 9 103 Aug-04 9.1% 102 10 112

TOTAL  COST  =========> 1,404 280 20% 1,685 0.0% 1,404 280 1,685 8.3% 1,520 305 1,824

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA RIVER TENASILLAHE LONG-TERM COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 202 51 25% 253 0.0% 202 51 253 Aug-14 50.0% 303 76 379

TOTAL CONSTRUCTION COSTS =====> 202 51 25% 253 0.0% 202 51 253 50.0% 303 76 379

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 144 14 10% 158 0.0% 144 14 158 Aug-13 45.0% 209 21 230

30 - - - ENGINEERING DURING CNSTRUCTION 10 1 10% 11 0.0% 10 1 11 Aug-14 50.0% 15 2 17

31 - - - CONSTRUCTION MANAGEMENT 20 2 10% 22 0.0% 20 2 22 Aug-14 50.0% 30 3 33

TOTAL  COST  =========> 376 68 18% 444 0.0% 376 68 444 48.2% 557 101 658

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA WHITE-TAILED DEER COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 122 30 25% 152 0.0% 122 30 152 Jan-06 14.3% 139 35 174

TOTAL CONSTRUCTION COSTS =====> 122 30 25% 152 0.0% 122 30 152 14.3% 139 35 174

01 - - - LANDS AND DAMAGES 2,475 160 6% 2,635 0.0% 2,475 160 2,635 Jan-05 10.8% 2,742 177 2,920

30 - - - ENGINEERING AND DESIGN 0 0 10% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING DURING CONSTRUCTION 5 1 10% 6 0.0% 5 1 6 Jan-06 14.3% 6 1 6

31 - - - CONSTRUCTION MANAGEMENT 12 1 10% 13 0.0% 12 1 13 Jan-06 14.3% 14 1 15

TOTAL  COST  =========> 2,614 192 7% 2,806 0.0% 2,614 192 2,806 11.0% 2,901 214 3,115

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA RIVER PURPLE LOOSESTRIFE COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,036 259 25% 1,295 0.0% 1,036 259 1,295 Jul-06 16.3% 1,205 301 1,506

TOTAL CONSTRUCTION COSTS =====> 1,036 259 25% 1,295 0.0% 1,036 259 1,295 Jul-06 16.3% 1,205 301 1,506

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0.0% 0 0 0

30 - - - ENGINEERING AND DESIGN 10 1 10% 11 0.0% 10 1 11 Jul-03 5.7% 11 1 12

30 - - - ENGINEERING DURING CONSTRUCTION 100 10 10% 110 0.0% 100 10 110 Jul-06 16.3% 116 12 128

31 - - - CONSTRUCTION MANAGEMENT 104 10 10% 114 0.0% 104 10 114 Jul-06 16.3% 120 12 133

TOTAL  COST  =========> 1,250 280 22% 1,530 0.0% 1,250 280 1,530 16.2% 1,452 326 1,778

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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****COLUMBIA RIVER BACHELOR SLOUGH COST SUMMARY**** PAGE  1  OF  1

PROJECT: COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT - SPONSOR PLAN DISTRICT: PORTLAND 1-Oct-02

LOCATION: COLUMBIA RIVER, OR/WA P.O.C.:  PAT JONES, CHIEF, COST ENGINEERING SECTION

CURRENT MCACES ESTIMATE PREPARED IN JUN 02: Oct-02 AUTHORIZ./BUDGET YEAR:  2000 FULLY FUNDED ESTIMATE

EFFECTIVE PRICING LEVEL: Oct-02 EFFECT. PRICING LEVEL:  Oct 02

ACCOUNT COST CNTG CNTG TOTAL OMB COST CNTG TOTAL FEATURE OMB COST CNTG FULL

NUMBER FEATURE DESCRIPTION ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) MID PT (%) ($K) ($K) ($K)

06- - - ENVIRONMENTAL RESTORATION 1,437 359 25% 1,796 0.0% 1,437 359 1,796 Jul-04 9.1% 1,568 392 1,960

TOTAL CONSTRUCTION COSTS =====> 1,437 359 25% 1,796 0.0% 1,437 359 1,796 9.1% 1,568 392 1,960

01 - - - LANDS AND DAMAGES 0 0 0% 0 0.0% 0 0 0 0 0 0

30 - - - ENGINEERING AND DESIGN 20 2 10% 22 0.0% 20 2 22 Jul-03 5.7% 21 2 23

30 - - - ENGINEERING DURING CONSTRUCTION 10 1 10% 11 0.0% 10 1 11 Jul-04 9.1% 11 1 12

31 - - - CONSTRUCTION MANAGEMENT 144 14 10% 158 0.0% 144 14 158 Jul-04 9.1% 157 16 172

TOTAL  COST  =========> 1,611 377 23% 1,987 0.0% 1,611 377 1,987 9.1% 1,757 411 2,167

Exhibit L, Cost Estimate Summary Report (Revised) Appendix B - Total Project Cost Summary (Proposed Sponsors Plan) 1
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1. Introduction 
 
The purpose of this analysis is to revise the benefits for the 43-foot channel.  This does 
not constitute a reformulation of the project; rather, this analysis assesses the benefits of 
the 43-foot channel based on current information.  This analysis presents the revised 
benefits for only the Columbia River portion of the deepening project, and assumes that 
the Willamette River portion of the deepening project will be deferred. 
 
Average annual benefits have been reduced from $34.4 million to $18.8 million.  The 
reduction in benefits is due to a number of factors, including reductions in export 
projections and adjustments to fleet forecasts.  Numerous other factors have been 
adjusted and are discussed in the analysis below. 
 
Throughout this analysis, the original work done in the 1999 Final Integrated Feasibility 
Report / Environmental Impact Statement (1999 Final IFR/EIS) will occasionally be 
referenced as ‘the original analysis’ or ‘the original projection’. Several of the primary 
updated elements are listed below, but the specific changes for each commodity group are 
detailed in separate sections.   
 

• Commodity Projections.  Each of the commodity projections has been updated.  
For all of the original commodities analyzed, exports have been down since the 
mid 1990’s, reflecting a number of factors, starting with the Asian economic 
crisis.  The best new information for this update is a study that has been 
completed by DRI-WEFA, in association with BST Associates and Cambridge 
Systematics.  The study, Commodity Flow Forecast Update and Lower Columbia 
River Cargo Forecast, was commissioned by the Port of Portland, Metro, ODOT, 
the Port of Vancouver, and the Regional Transportation Council (July 20021).  
DRI-WEFA and BST were two of the firms that worked on the original cargo 
forecasts used in the FEIS.  This revised analysis will reference that report, which 
is publicly available. 

 
• Fleet Projections.  Each of the fleet projections has been updated using recent 

data.  Vessel movements for 1999, 2000, and 2001, and available data from the 
beginning of 2002 were used in this analysis.  The data was compiled by the Port 
of Portland, and was gathered from PIERS (for vessel movements), Lloyds 
Registry (vessel characteristics), Clarkson (vessel characteristics), and Columbia 
River pilots logs (departure drafts). 

 
• The interest rate used to evaluate the project is now 5.875% (the 1999 rate was 

6.625%).  The interest rate is calculated in accordance with Section 80 of Public 
Law 93-251, and is provided in Corps of Engineers Economic Guidance 
Memorandum Number 03-02: Fiscal Year 2003 Interest Rates2. 

                                                 
1 http://www.portofportlandor.com/Marine/MTMP/Key_Information.htm 
2 At the time of this publication, EGM 03-02 is still in draft form. 
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• Vessel operating costs change every year as well, and the update of the benefits 

will use the current vessel operating costs.  The vessel operating costs are based 
on 2002 price levels, and are documented in Economic Guidance Memorandum 
02-06.  The fiscal year (FY) 2003 interest rate has been applied to the annual 
capital cost calculation. 

 
• The Willamette River.  This analysis assumes that the Willamette River portion of 

the project is deferred, and the costs and benefits of deepening the Willamette 
River have been excluded from this analysis. 

 
• The first full year that the entire project will be constructed is 2007.  The majority 

of the construction activities will take place in FY 05 and FY 06.  All costs and 
benefits are brought to the beginning of FY 07.  In the original analysis it was 
assumed that the portion of the river from the mouth to Kalama would be done in 
the first year of construction.  The revised construction schedule has the entire 
project completed after the second year of construction, meaning there are no 
longer benefits during construction.  The construction period is a 24-month period 
from June of 2004 to July of 2006.  The original analysis assumed that 
construction would be completed in 2004.   

 

2. Wheat 
 
Relative to the original analysis, the average annual transportation cost savings associated 
with wheat exports have decreased from $8.9 million to $2.1 million.  The deferment of 
the Willamette River navigation channel improvements represents a 50 percent reduction 
in wheat benefits.  Wheat export projections have decreased by approximately 20 percent.  
Adjustments to the fleet projections and vessel operating costs have also reduced 
benefits. 
 

2.1. Wheat Export Projections 
 
The Columbia River wheat export projections have been reduced substantially relative to 
the original analysis, dropping from a projected 14.5 million short tons in 2004 to a new 
projection of 11.5 million short tons in 2007.  Exports are expected to grow at an average 
annual rate of 0.46 percent from 2007 to 2037.  For all commodity groups, the analysis 
uses DRI-WEFA/BST projections that exclude interregional shifts in cargo that cannot be 
properly counted as NED benefits. 
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Table 1.  Columbia River Wheat Projections (short tons) 

Year 
Original 

Projection Year 
Revised 

Projection 
2004  14,518,651  2007 11,528,504 
2014  14,729,680  2017 12,394,901 
2024  15,972,270  2027 13,215,377 
2034  19,065,140  2037 13,230,430 
2044  19,427,940  2047 13,230,430 
2054  19,427,940  2057 13,230,430 

 
In comparison, wheat exports were over 12 million short tons each year from 1991 to 
1998, hitting a high of 15.3 million short tons in 1994.  While global demand for wheat is 
expected to increase over the term of the project, Columbia River exports are not 
expected to change appreciably from historic levels due to strong international 
competition. 
 
The DRI-WEFA/BST projections present high and low forecasted growth rates that range 
from –0.5 percent to 1.3 percent from 2000 to 2030.  This analysis has taken the midpoint 
of those projections.  For example, in 2010, the low range of the estimate is 10.8 million 
short tons and the high range of the estimate is 12.8 million short tons.  This update uses 
the midpoint of those two values, 11.8 million short tons. 
 

Figure 1.  Actual and Projected Columbia River Wheat Exports, 1980 - 2030 
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2.2. The Willamette Reach 
 
Benefits associated with deepening the Willamette River have been removed from the 
analysis.  For the purposes of this analysis, it has been assumed that all of the grain that is 
shipped out of the Willamette River will never benefit from the deepening of the 
Columbia River, and that the distribution of vessels serving various trade routes will be 
equally distributed across all facilities.  In 2000 and 2001, about half (48 percent) of the 
exported wheat and barley came from Willamette River facilities, and that has been 
assumed to continue throughout the analysis.   
 
It was assumed in the original analysis that the larger, benefiting grain vessels would be 
equally distributed across all facilities.  With the deferment of the Willamette, it is 
possible that some greater portion of the benefiting vessels would be served by the deeper 
facilities on the Columbia River.  For example, wheat being exported to Indonesia often 
moves in the maximum possible load size given the current channel constraint.  With a 
deepening, it is possible that some portion of this tonnage will shift to existing facilities 
on the Columbia River, rather than being distributed across all facilities.  It is difficult to 
quantify this potential shift, but the fleet projections should be viewed in the light that 
they are being applied only to 50 percent of the total tonnage, meaning that if the fleet 
projection for one of the trade routes predicts that 25 percent of the wheat would benefit 
from a channel deepening, the calculations only apply to 50 percent of the total tonnage, 
and only 12.5 percent of the actual tonnage will benefit. 
 

2.3. Distance between Ports 
 
In the original analysis, all wheat transportation costs were calculated using a uniform 
round-trip distance to the destination port (11,500 nautical miles), which is appropriate 
for countries such as Japan, but is not appropriate for Pakistan, Bangladesh, The 
Philippines, Yemen, etc.  The number of days at sea for each trade route has been 
adjusted appropriately for each trade group, and has been increased to more accurately 
reflect actual distances.  This adjustment increases the benefits of the project relative to 
the distances assumed in the original analysis.  Voyage distances have also been adjusted 
to reflect that approximately 35 percent of handymax vessels have a U.S. backhaul, 
reducing total roundtrip voyage distances for those vessels.  For all other vessels, voyage 
distances have been adjusted to reflect that most vessels arriving from overseas are 
coming from Japan, Taiwan, or South Korea, rather than making a full roundtrip voyage 
from further destinations. 
 
The at-sea portion of the transportation costs for wheat moving to the Other Asia group 
has been changed from 34.0 days to 32.5 days for handymax vessels and 46 days for 
panamax vessels.  Currently, the major importer in this group is The Philippines, but the 
group also includes Pakistan and Bangladesh.  This calculation is a weighted average 
based on export data from 2000 and 2001.  
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The at-sea portion of the transportation costs for wheat moving to the Rapidly 
Developing Asia group has been changed from 34.0 days to 28.8 days for handymax 
vessels and 37.9 days for panamax vessels.  The two major importers in this group are 
South Korea and Taiwan, but the group also includes Malaysia, Indonesia, and Thailand.   
 
The at-sea portion of the transportation costs for wheat moving to the Other group has 
been changed from 34.0 days to 48.4 days (only panamax vessels benefit in this trade 
route).  The two major importers in this group are currently Egypt and Yemen. 
 

2.4. Wheat Fleet Projections 
 
New vessel builds in the world bulk fleet have shown upward trends in vessel size.  
Figure 2 displays the trends that have developed over the last 30 years.  The panamax 
class has grown to the point where the smallest vessels built in the last three years are 
72,000 deadweight ton (dwt) vessels, much larger than the average panamax vessel built 
in 1990.  These larger panamax vessels are calling on the Columbia River today. 
 
The handymax class has shown a significant upward trend in size as well, and 50,000 to 
53,000 dwt vessels have become common new builds, with fresh water design drafts 
between 40 and 41 feet.  It is expected that this trend will continue, and that the trade 
routes that are currently using older 38-foot and 39-foot vessels will be using larger 40 
and 41-foot vessels by 2017. 
 

Figure 2.  World Dry Bulk Vessel Fleet, 18,000 - 80,000 DWT 
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Source: Lloyd’s Registry. 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

 
Exhibit M, Economic Analysis  (Revised)                                                                                        Page 7 
 

 

2.4.1. Rapidly Developing Asia 
 
The following section describing the analysis for Rapidly Developing Asia (RDA) is 
presented in detail to illustrate the methodology used for all grain segments.  Following 
the RDA section, the analyses for the other segments are presented in a summary form. 
 
Table 2 displays the original projected wheat fleet for the RDA trade group for 2004.  
The fleet projections in 2004 predicted that 20 percent of the tonnage would move in 
vessels of design draft 40-foot or greater.  The projections also show that 9 percent of the 
tonnage would move in vessels that could fully benefit from a 43-foot channel.  The 
primary importers in this group are South Korea, Taiwan, Indonesia, and Thailand. 
 

Table 2.  Original Projected Wheat Fleet, 2004, Rapidly Developing Asia 

Design Draft 
(fresh water, 

feet) 

Projected 
Tonnage 

Distribution
31 3%
32 5%
33 10%
34 20%
35 10%
36 25%
37 7%
38 0%
39 0%
40 0%
41 5%
42 6%
43 5%
44 4%
45 0%

 100%
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Table 3 displays the actual tonnage distribution by design draft for the RDA wheat fleet 
in 2000 and 2001.  In this period, 16 percent of the tonnage moved on vessels with design 
drafts of 40 feet or greater, and 8 percent moved in vessels that would fully benefit from a 
43-foot channel.   
 

Table 3.  Actual Fleet Distribution, Wheat, Rapidly Developing Asia, 2000-2001 

Design Draft 
(fresh water, 

feet) 
Actual Tonnage 

Distribution 
32 3% 
33 10% 
34 3% 
35 22% 
36 17% 
37 6% 
38 13% 
39 12% 
40 3% 
41 3% 
42 1% 
43 2% 
45 2% 
46 2% 
47 2% 
53 1% 

(blank) 1% 
Total 100% 
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Table 4 displays the actual tonnage distribution by departure draft.  The original projected 
distribution and the actual distribution have some similarities.  In the actual data, 22 
percent of the tonnage departed at drafts of 39 or 40 feet.  The projections assumed that  
20 percent of the cargo would move at the channel constraint.   
 

Table 4.  Distribution of Tonnage by Departure Draft, RDA Wheat, 2000-2001 

Actual Outbound 
Draft (feet) 

Actual 
Tonnage 

Distribution
20 0%
23 1%
24 1%
25 1%
26 0%
29 1%
30 0%
31 2%
32 2%
33 8%
34 10%
35 19%
36 13%
37 9%
38 11%
39 13%
40 9%

 
The differences between today’s fleet and the original projected fleet in 2004 are small.  
By 2014, however, the fleet projections assume that 25 percent of the cargo would fully 
benefit from a 43-foot channel, and that an additional 25 percent would gain some benefit 
as well, which would mean that a significant portion of the tonnage shifts from handymax 
vessels to panamax vessels.  By 2024, it was expected that 66 percent of the tonnage 
would benefit to some degree with a deeper channel, and that 36 percent would take full 
advantage of the channel deepening.  
 
In evaluating the reasonableness of the projections at 2014 and 2024, it is useful to look 
at some of the trend data.  Table 5 displays the distribution of Columbia River wheat 
exports in 2000 and 2001.  South Korea and Taiwan combine for almost three-quarters of 
the tonnage, with Indonesia and Thailand combining for the majority of the remaining 
share.  This group of countries accounted for 33 percent of wheat exports over the last 
two years, and the calculations in the FEIS assumed that they would total 31 percent in 
2004.   
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Table 5.  Distribution of Tonnage, Wheat, RDA, 2000-2001 

Country 
Percent of 

Total 
South Korea 40%
Taiwan 32%
Indonesia 14%
Thailand 11%
Malaysia 2%
Vietnam 1%

 
South Korea represents a large portion of this group, and is expected to continue to do so.  
Historically, exports to South Korea have moved in handymax vessels, with the most 
common design draft being about 35 feet.  Over time, the average vessel size for vessels 
on this trade route has been increasing, but has not grown to panamax levels, and is not 
using even the larger vessels in the handymax class. 
 

Table 6.  Weighted Average Fresh Water Design Draft, Wheat to S. Korea 

Year 

Average Design 
Draft (fresh 
water, feet) 

1991            31.0  
1992            32.8  
1993            34.1  

2000-2001            34.6  
 
While it is likely that exports to South Korea could shift to panamax or the larger 
handymax vessels at some point in the future, this analysis has adopted the conservative 
assumption that all of this tonnage will continue moving on smaller handymax vessels.  
Specifically, the revised fleet projections reflect that 40 percent of this tonnage is 
expected to never benefit from a channel deepening. 
 
Taiwan is the second biggest importer of wheat in the RDA group, and, like South Korea, 
most of the wheat is currently moving in handymax vessels.  Unlike South Korea, 
however, there were panamax movements in 2000 and 2001, and the majority of the 
tonnage is moving in the largest handymax vessels.  Relative to the vessels in 1991 to 
1993, the size of the vessels on this trade route has shift upward significantly.  From 1991 
to 1993, almost 80 percent of the tonnage on this route moved in vessels of design drafts 
ranging from 34 feet to 36 feet.  Over the last two years, only 26 percent of the tonnage 
moved in that same vessel size.  The average design draft has shifted from 36.2 feet to 38 
feet.  Figure 3 displays a comparison of the distribution of wheat exports to Taiwan by 
design draft.   
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Figure 3.  Distribution of Wheat by Design Draft, Taiwan, 1991-1993 and 2000-2001 
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In the short term, the fleet used to ship wheat to Taiwan is expected to look much like 
today’s fleet.  In the long term, by 2017, it is expected that much of what is seen moving 
in 38-foot and 39-foot vessels will be moving in 40-foot and 41-foot vessels.  It is 
expected that there will continue to be some level of panamax shipments, but that portion 
of the fleet will remain small. 
 
Indonesia receives a small portion of the wheat in this group, and imported only 970,000 
short tons of wheat over the last two years, but 60 percent of that wheat moved in 
panamax vessels.  This trend is expected to continue in the future, with likely further 
shifts into panamax vessels on this trade route. 
 
Thailand is the last significant importer in this trade group, importing 11 percent of the 
RDA wheat total over the last two years.  Approximately 95 percent of this tonnage went 
out in the largest handymax size vessels, with design drafts of 38 feet to 41 feet. 
 
The current data can be used to estimate some reasonable bounds for future benefits.  For 
example, South Korea does not show any signs of an immediate shift even to larger 
handymax vessels, and it is probably reasonable to project that wheat exports to South 
Korea are not going to benefit from a channel deepening in the near future, and that any 
benefit that might occur could be a decade or more away.  The projections assume that 40 
percent of the tonnage on this trade route will never benefit from a channel deepening.  
 
Approximately 15 percent of the RDA wheat tonnage is moving in vessels that could 
benefit immediately from a channel deepening.  Another 25 percent of the tonnage is 
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moving in larger handymax vessels with design drafts of 38 and 39 feet, and has the 
potential to shift upward into 40 to 42-foot vessels by 2017.   
 
The majority of the remaining 20 percent of the tonnage is moving in smaller vessels to 
Taiwan and Indonesia, and has some potential to benefit in the long run, but also 
represents that there will, for the foreseeable future, be some of this cargo that will not 
require a 43-foot channel.  
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Table 7 displays the revised fleet projections for the Rapidly Developing Asia trade 
group.  The difference between the actual recent data and the projection for 2007 is 
minor, but by 2017 it is projected that much of the grain that is moving in the largest 
handymax vessels today will shift upward by about two feet.  While this projection has 
been adopted as the expected future, there is a potential upside benefit if some greater 
portion of the tonnage shifts into the larger panamax vessels.  However, the fleet 
projections for this revised analysis have been held constant from 2017 to 2057. 
 

Table 7.  Revised Fleet Projections, Wheat RDA 

Design Draft 
(feet) 

Actual 
Tonnage 

Distribution 
(2000-2001) 2007 2017 

32 3% 0% 0%
33 10% 8% 8%
34 3% 5% 5%
35 22% 20% 5%
36 17% 20% 20%
37 6% 6% 20%
38 13% 11% 4%
39 12% 11% 4%
40 3% 4% 10%
41 3% 3% 10%
42 1% 3% 3%
43 2% 2% 2%
44 0% 2% 3%
453 2% 5% 6%
46 2% 0% 0%
47 2% 0% 0%
53 1% 0% 0%

Per Ton Costs 40-foot Channel  $    14.03 $   13.62 
Per Ton Costs 43-foot Channel  $    13.87 $   13.41 
Per Ton Savings4  $     0.16  $     0.22 

 
 

                                                 
3 For the purposes of calculating benefits, bulk vessels at 45’ design draft and larger benefit at 
approximately the amounts for a three-foot deepening, and have been grouped together. 
4 This is the average reduction in transportation costs spread across the entire tonnage exported.  The actual 
per ton benefit for the vessels that benefit is much greater.  For example, the per-ton benefit for a 45’ vessel 
is $1.33. 
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2.4.2. Other Asia 
 
The primary country in the Other Asia trade group is currently The Philippines, which 
accounted for 72 percent of Columbia River wheat exports in this trade group.  Other 
significant importing countries are Bangladesh, Pakistan, and North Korea.  In 2000 and 
2001, about 25 percent of this cargo moved in vessels that could have benefited from a 
channel deepening.  Table 8 displays the distribution of exports to this trade group in 
2000 and 2001.  The large portion of the distribution at the 38-foot and 39-foot design 
drafts consists primarily of exports to the Philippines.   
 

Table 8.  Distribution of Wheat Exports to the Other Asia Trade Group by Design Draft, 
2000-2001 

Design Draft 
(fresh water, 

feet) 

Distribution 
of Wheat 
Exports 

31 1%
32 1%
33 0%
34 2%
35 3%
36 3%
37 8%
38 29%
39 22%
40 5%
41 7%
42 4%
44 5%

45+ 10%
 
Exports to The Philippines have moved primarily in the largest handymax (38 and 39-
foot design drafts) vessels, with a small percentage moving in panamax vessels.  As was 
the case with Taiwan, the average vessel has grown in size over the last decade.  In 1993, 
the average vessel carrying wheat to The Philippines had a design draft of 37 feet.  From 
2000 to 2001, the average grew to 38.9 feet, reflecting the trend in handymax vessels.  
Assuming that this trend can continue, in 2017 this tonnage could be moving on vessels 
that are constrained by a 40-foot channel.  On the high side, there is the potential that this 
cargo could eventually shift into larger panamax vessels.  There has been heavy 
investment in panamax capable grain importing facilities in The Philippines. 
 
The revised projections for this analysis assume that the fleet in 2007 will look much like 
the fleet today.  By 2017 a portion of this wheat will shift to the 40 and 41-foot design 
draft vessels that are being built today.  The fleet projections are held constant after 2017. 
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Table 9.  Revised Fleet Projections Other Asia 

Design Draft (fresh water, feet) 2007 2017 
33 1% 1%
34 2% 2%
35 1% 1%
36 10% 10%
37 10% 10%
38 25% 1%
39 25% 5%
40 1% 25%
41 5% 25%
42 5% 5%
43 5% 5%
44 5% 5%
45 5% 5%

Per Ton Cost 40-foot Channel  $   14.49    $   13.97    
Per Ton Cost 43-foot Channel  $   14.17   $   13.59   
Savings  $     0.32   $     0.38  

 

2.4.3. Other 
 
The Other trade group consists primarily of the African countries, with Egypt and Yemen 
making up 90 percent of the exports to this trade group from 2000 to 2001.  Exports to 
Egypt have moved almost completely in panamax vessels, while exports to Yemen have 
been primarily in handymax vessels.  Approximately 50 percent of the total tonnage to 
this trade group moved in panamax vessels in 2000 and 2001.  The original projections 
assumed that, by 2004, 60 percent of the tonnage would move in panamax vessels.  It is 
expected that trade to this group will continue to move in about the same mix of vessels 
as was observed in the recent data, meaning that the benefiting tonnage has been reduced 
relative to the original analysis.   
 
Table 10 displays the actual distribution of tonnage in 2000 and 2001.  Table 11 displays 
the revised projected fleet.  This fleet has been held constant throughout the analysis.  
The average cost per short ton for this trade route is $18.26 in the base condition, and 
$17.45 with a 43-foot channel, representing a savings of approximately $0.81 per short 
ton. 
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Table 10.  Distribution of Wheat Exports to the Other Trade Group by Country and 
Design Draft, 2000-2001 

Design Draft 
(fresh water, 

feet) Egypt Yemen All Other Total 
32 0% 1% 0% 1% 
34 1% 0% 0% 1% 
35 0% 1% 1% 2% 
36 1% 5% 0% 7% 
37 0% 14% 1% 15% 
38 0% 13% 1% 14% 
39 0% 4% 1% 5% 
40 0% 3% 1% 4% 
41 0% 0% 0% 0% 
42 4% 1% 0% 5% 
43 2% 0% 0% 2% 
44 0% 0% 0% 0% 

45+ 39% 1% 3% 44% 
Total 48% 44% 8% 100% 

 
Table 11.  Revised Fleet Projections, Wheat Other Trade Group, 2007-2057 

Design Draft (fresh 
water, feet) 

Tonnage 
Distribution

31 0%
32 0%
33 0%
34 0%
35 5%
36 5%
37 12%
38 12%
39 9%
40 6%
41 0%
42 5%
43 2%
44 0%
45 44%

Total 100%
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3. Corn 
 
Relative to the original analysis, the average annual transportation cost savings associated 
with corn exports have decreased from $7.4 million to $3.8 million.  Corn export 
projections have decreased by approximately 36 percent.  Adjustments to the fleet 
projections and vessel operating costs have also reduced benefits. 
 

3.1. Corn Export Projections 
 
Table 12 displays the original and revised export projections for corn on the Columbia 
River.  The DRI-WEFA/BST study projects that Columbia River corn exports will grow 
at an annual rate between of 0.9 percent and 3.3 percent from 2000 to 2030.  This revised 
analysis uses the midpoint between the low and high estimates.  Over the first thirty years 
of the project, corn is projected to grow at an average annual rate of 0.9 percent.  Figure 4 
displays the actual and projected corn exports for the Columbia River from 1985 to 2030. 
  

Table 12.  Export Projections for Corn (short tons) 

Year Original Projection Year Revised Projection 
2004 6,020,000 2007       3,832,972  
2014 6,980,000 2017       4,535,873  
2024 7,934,000 2027       4,841,875  
2034 8,167,000 2037       5,016,538  
2044 8,315,000 2047       5,016,538  
2054 8,315,000 2057       5,016,538  

 

Figure 4.  Actual and Projected Columbia River Corn Exports, 1980 - 2030 
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3.2. Corn Fleet Projections 
 
The fleet projections for corn are divided into two groups: 1) Japan; and 2) Rapidly 
Developing Asia (RDA), which, for the purposes of corn, is Taiwan and South Korea.  
China was originally expected to become a net corn importer at some point in the future, 
but has not become so yet, and is not included in this analysis.  This analysis assumes that 
exports to Japan will experience little growth.  For this revised analysis, most of the 
growth in the future is expected to come from exports to Taiwan and South Korea. 
 

3.2.1. Japan 
 
Over the last ten years, the corn fleet to Japan has decreased in terms of the portion of the 
tonnage moving in panamax vessels.   Table 13 displays the distribution of average 
design draft for corn exports to Japan, comparing 1991-1993 to 2000-2001.  The average 
design draft has not shifted very much, but the portion of the corn moving on vessels of 
42-foot design draft or greater has decreased dramatically.  At the same time, however, 
almost half of the total corn exports have shifted to the largest handymax vessels that can 
be used on the river.   
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Table 13.  Distribution of Corn Exports to Japan by Design Draft 

Fresh Water 
Design Draft 1991 1992 1993 

2000 - 
2001 

31  0%  0% 0%  0% 
32 1% 0% 0% 5% 
33 1% 1% 0% 3% 
34  0% 0% 0% 0% 
35 2% 4% 0%  0% 
36 4% 8% 16% 1% 
37 23% 10% 31% 11% 
38 15% 23% 13% 6% 
39 5% 0% 0% 47% 
40 6% 3% 0% 9% 
41 3% 3% 0% 5% 
42 23% 13% 6%  0% 
43 3% 7% 18% 3% 
44 11% 25% 12%  0% 
45 3% 2% 3% 2% 
46 1% 0% 0% 2% 
47  0% 0% 0% 7% 

Grand Total 100% 100% 100% 100% 
Average         39.8         40.3         39.5         39.3  

Design 42 or > 41% 48% 40% 13% 
Design 39+ 54% 53% 40% 73% 
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Table 14 displays the distribution of corn exports to Japan by departure draft for selected 
years.  From a departure draft perspective, the majority of the corn vessels continue to 
leave at their maximum design draft.  Recent history shows that, while the total number 
of vessels leaving at the authorized channel depth has dropped to 18 percent, the total 
tonnage departing at 39 or 40 feet has increased to 59 percent from 47 percent in 1991 
and 1992, and 40 percent in 1993. 
 

Table 14.  Distribution of Corn Exports to Japan by Departure Draft 

Actual 
Departure Draft 1991 1992 1993 

2000 – 
2001 

24 0% 0% 0% 0% 
25 0% 0% 0% 0% 
26 2% 0% 0% 1% 
27 0% 0% 0% 1% 
28 0% 2% 0% 0% 
29 0% 0% 0% 0% 
30 0% 0% 0% 1% 
31 0% 0% 0% 1% 
32 0% 2% 0% 2% 
33 2% 2% 0% 2% 
34 2% 4% 3% 0% 
35 0% 2% 4% 2% 
36 20% 8% 28% 1% 
37 25% 20% 19% 10% 
38 2% 12% 6% 19% 
39 5% 6% 0% 41% 

40+ 42% 41% 40% 19% 
Grand Total 100% 100% 100% 100% 
Average 38.0  37.9  37.8  38.0  
Departure 39+ 47% 47% 40% 59% 

 
 
The future fleet is likely to see two changes.  It is likely that the handymax vessels 
deployed to the Columbia River will continue to get larger, and what we see in 39-foot 
design draft vessels will likely be in 40 and 41-foot vessels by 2017.  Further, it is likely 
that tonnage moving on this trade route will shift out of handymax and into panamax 
vessels with a channel deepening.  Looking to the Puget Sound can be useful in 
estimating the range of that shift.  In 2000 and 2001, 30 percent of the corn exported to 
Japan out of the Puget Sound moved on panamax vessels of design draft 43 feet or 
greater.  Another six percent moved at 41 or 42 feet.  Corn moving to Japan out of the 
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Puget Sound can be reasonably compared with corn moving out of the Columbia River.  
It is the same commodity, moving to the same destinations, with the same origins. 
 
The most likely benefit for this trade route assumes that exports from the Columbia River 
and the Puget Sound will look more alike with a channel deepening than in the base 
condition. 
 
Looking at the Pacific Northwest as one corn-exporting region, the exports out of the 
Puget Sound and the Columbia River can be combined to calculate an average demand 
for panamax lot sizes.  Table 15 displays the combined exports of the two sub regions, 
and the portion of the combined tonnage that is moving at both greater than 41 and 42 
feet, and 43 feet and greater.  Based on this calculation, the initial total benefiting tonnage 
out of the Columbia River would be about 29 percent, much less than the original 
estimate of 45 percent. 
 

Table 15.  Combined Puget Sound and Columbia River Corn Exports to Japan, 2000-
2001 

Design Draft Range 
Corn Exports 
(Short Tons) 

Share of 
Total 

Combined Tonnage       5,875,364  
Combined Tonnage 41, 42          325,281 6% 
Combined Tonnage 43+       1,351,759 23% 
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Table 16 displays the revised fleet projections for corn exports to Japan in 2007 and 
2017.  By 2017, it is expected that the largest handymax vessels to be deployed on the 
Columbia River will have shifted to slightly deeper drafting vessels, resulting in a portion 
of the handymax fleet benefiting from the channel deepening.  As in 2007, it is also 
expected that there will be a small shift from some of the larger handymax shipments into 
panamax vessels with a channel deepening.  The fleet projections have been held constant 
after 2017.   
 

Table 16.  Revised Columbia River Fleet Projections, Corn to Japan 

Design Draft 
(fresh water, 

feet) 
40-foot 

Channel 2007
43-foot 

Channel 2007

40-foot 
Channel 

2017 
43-foot Channel 

2017 
36 8% 8% 8% 8%
37 12% 10% 12% 10%
38 6% 5% 6% 5%
39 47% 42% 5% 5%
40 9% 6% 26% 25%
41 5% 3% 25% 21%
42 0% 3% 5% 3%
43 3% 3% 3% 3%
44 0% 4% 0% 4%
45 2% 8% 2% 8%
46 8% 8% 8% 8%

$/per ton $12.19 $11.91 $11.97 $11.59
Savings $0.28 $0.38

 

3.2.2. Rapidly Developing Asia 
 
The Rapidly Developing Asia trade group consists of South Korea and Taiwan for the 
purposes of revising the benefits associated with corn exports.   The original analysis had 
assumed that growth in corn exports would eventually include other countries in this 
trade group, but that has not developed, and the fleet projections have been revised to 
reflect actual current operating practices and trade patterns. 
 
Currently, 82 percent of this cargo moves in vessels of 42-foot design draft or greater.  It 
was projected that only 69 percent of the cargo would be in that size group in 2004, 
increasing to 82 percent in 2024.  Additionally, the trend in panamax vessels has been 
toward larger vessels, and the existing fleet is clustered around the 45-foot design draft, 
whereas the previous projections clustered around 43-foot design drafts. 
 
In 1991, 88 percent of the cargo moved at 42 feet or greater.  Table 17 displays the 
historical share of RDA corn moving in vessels of 42-foot design draft or greater, 
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followed by the current share moving out of the Puget Sound.  Today’s level of cargo 
moving in those vessels is slightly lower than in 1992, but, unlike 1992, the corn that is 
moving in shallower draft vessels is moving almost exclusively in partial loads with 
soybean exports.   
 

Table 17.  Historical Share of Columbia River RDA Corn Exports, 42-foot+ Design Draft 

Year Share
1991 88%
1992 83%
1993 90%

1995-1996 90%
2000-2001 82%

Puget Sound 2000-2001 93%
 
The fleet projections have been revised to reflect the most recent levels of panamax 
loads, meaning closer to 82 percent rather than the higher historic levels and what is seen 
in the Puget Sound.  The fleet projection has been held constant for the entire period of 
analysis.  The base condition per-ton transportation costs are $12.06.  With a 43-foot 
channel, costs are reduced to $11.04, resulting in a savings of $1.02 per short ton. 
   

Table 18.  Distribution of RDA Corn Exports by Design Draft, Actual and Projected 

Fresh Water 
Design Draft 

(feet) 
Actual 2000-

2001 

Expected 
Projection 

(2007-2057)
36 4% 4% 
37 5% 5% 
38 7% 5% 
39 1% 4% 
40 2% 0% 
41 0% 0% 
42 9% 8% 
43 0% 0% 
44 13% 14% 
45 30% 30% 
46 15% 30% 
47 5% 0% 
48 9% 0% 
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3.3. Corn Distribution of Tonnage 
 
In the original analysis, 5 percent of the corn was assumed to go out of facilities on the 
Willamette.  For this revised analysis, that has been reduced to zero percent based on 
recent data. 
 

4. Barley 
 
Relative to the original analysis, the average annual transportation cost savings associated 
with barley exports have decreased from $1.1 million to $185,000.  The deferment of the 
Willamette River results in a 48 percent decrease in the benefits.  Barley export 
projections have decreased by about 50 percent.  Adjustments to the fleet projections and 
vessel operating costs have also reduced benefits. 

4.1. Barley Export Projections 
 
The export projections for barley have been reduced substantially from the original 
analysis.  The original analysis assumed that export levels would range from 900,000 to 
1,000,000 short tons.  The DRI-WEFA study projects that barley exports will range from 
440,000 to 660,000 short tons over the period of analysis.  This update adopts the 
midpoint, assuming a constant 550,000 short tons over the period of analysis.  
Approximately 48 percent of that tonnage is expected to move on the Willamette and will 
not benefit from a channel deepening, meaning that the actual benefiting tonnage is 
287,000 short tons annually.  Figure 5 displays the actual and projected Columbia River 
barley exports from 1980 to 2030. 
 

Table 19.  Export Projections for Barley  

Year Original Projection Year Revised Projection 
2004 899,000 2007 550,000 
2014 983,000 2017 550,000 
2024 1,086,000 2027 550,000 
2034 1,043,000 2037 550,000 
2044 1,064,000 2047 550,000 
2054 1,064,000 2057 550,000 
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Figure 5.  Actual and Projected Barley Exports, Columbia River, 1980-2030 
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4.2. Fleet Projections 
 
Over 2000 and 2001, the two primary destination countries for barley were Japan and 
Saudi Arabia.  Movements to Japan were handy-sized vessels, and movements to S. 
Arabia were panamax vessels.  About 40 percent of the tonnage moved in vessels that 
could have benefited from a channel deepening.  The future fleet has been revised to 
reflect today’s fleet, and has been held constant through the period of analysis.   
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Table 20.  Columbia River Barley Exports by Design Draft (2000-2001) 

Fresh Water 
Design Draft 

(feet) Japan 
Saudi 
Arabia All Other Total 

31 5% 0% 0% 5%
32 16% 0% 0% 16%
33 1% 0% 0% 19%
34 1% 0% 2% 3%
35 1% 0% 0% 1%
36 1% 0% 0% 1%
37 2% 0% 0% 2%
38 5% 0% 2% 8%
39 3% 0% 0% 3%
40 1% 0% 0% 1%
41 2% 0% 0% 2%
42 0% 0% 4% 4%
43 0% 8% 0% 8%
44 0% 4% 0% 4%
45 0% 8% 8% 16%
46 0% 8% 0% 8%

Grand Total 57% 28% 16% 100%
 

Table 21.  Columbia River Barley Fleet Projection (2007-2057) 

Fresh Water 
Design Draft

Tonnage 
Distribution

33 39%
34 3%
35 1%
36 1%
37 2%
38 8%
39 3%
40 1%
41 2%
42 4%
43 8%
44 4%
45 24%
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5. Soybeans 

5.1. Soybean Export Projection 
 
Soybeans are a new commodity in the benefit analysis, and were not included in the 
original analysis.  In 2001, exports of soybeans exceeded one million short tons, and 
2002 shows a similar trend.  Columbia River soybean exports are projected to range 
between 880,000 short tons and 2.3 million short tons 2030, or at average annual rates of 
growth of 2.3 percent (low) and 6.6 percent (high) between 2000 and 2030.  The initial 
range of exports is projected to be between 514,000 short tons and 846,000 short tons in 
2007.  Over the first 30 years of the analysis the expected average annual growth rate is 
2.9 percent.  Figure 6 displays the actual and projected Columbia River soybean exports 
from 1980 to 2030. 
 

Table 22.  Columbia River Soybean Export Projection 

Year Short Tons 
2007 680,230
2017 1,088,770
2027 1,450,065
2037 1,598,677
2047 1,598,677
2057 1,598,677

 

Figure 6.  Actual and Projected Columbia River Soybean Exports, 1980 - 2030 
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5.2. Fleet Projection 
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In 2000 and 2001, 67 percent of the soybeans exported moved in vessels that could have 
benefited from a deeper channel.  The fleet projections for soybeans have been modeled 
to reflect that data.  China, Taiwan and The Philippines are currently the three biggest 
markets for Columbia River soybean exports, combining for 85 percent of the exports in 
2000 and 2001.  Table 23 displays the distribution of soybean exports in 2000 and 2001 
by destination and design draft. 
 

Table 23.  Distribution of Columbia River Soybean Exports by Destination and Vessel 
Design Draft (2000-2001) 

Fresh Water 
Design 
Draft China Taiwan 

The 
Philippines All Other 

31 0% 0% 0% 0% 
32 0% 0% 0% 0% 
35 0% 0% 0% 1% 
36 0% 2% 0% 0% 
37 0% 2% 2% 1% 
38 0% 5% 10% 0% 
39 0% 1% 6% 1% 
40 0% 0% 1% 0% 
42 0% 0% 0% 1% 
44 6% 0% 0% 6% 
45 10% 7% 1% 3% 
46 10% 1% 0% 0%
47 10% 1% 0% 0%
48 7% 4% 0% 0%

 
Using a fleet projection that matches the vessel movements from 2000 to 2001 results in 
an average base condition per-ton transportation cost of $12.90.  With a channel 
deepening, the average cost drops to $12.06 per short ton.  The total transportation cost 
savings associated with soybean exports are $976,000 on an average annual basis.  Table 
24 displays the fleet projection for soybeans on the Columbia River.  The fleet projection 
has been held constant through the period of analysis. 
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Table 24.  Columbia River Soybean Fleet Projection (2007-2057) 

Design Draft 
(Fresh 

Water, Feet)
Tonnage 
Distribution 

33 0.0%
34 0.0%
35 2.0%
36 2.0%
37 4.5%
38 14.5%
39 7.5%
40 1.5%
41 0.0%
42 1.0%
43 0.0%
44 13.0%
45 54.0%

 
 

6. Containerized Cargo 
 
Relative to the original analysis, average annual container transportation costs savings 
have been reduced from $15.7 million to $11.7 million.  Container export projections 
have been reduced by about 25 percent over the first ten years.  Benefiting tonnage has 
been reduced an additional 20 percent due to changes in vessel rotational patterns that 
have resulted in Canadian cargo being carried on Portland-calling vessels.  In accordance 
with NED guidelines, only U.S. cargo can be used to calculate NED benefits.  The 
average size of the vessels calling on the Columbia River has increased substantially 
relative to the original analysis.  
 
In the original analysis, containerized cargo was divided into two categories, last-port and 
mid-port.  Last-port cargo moves on vessels using the Port of Portland as their last U.S. 
port of call.  Mid-port cargo is loaded onto vessels making at least one more stop at a 
U.S. port after Portland.  Recent data shows little indication that there will be a benefit 
for mid-port cargo in the near term, and, while there is some potential for future benefits, 
the mid-port category has been dropped from this revised benefit analysis. 
 

6.1. Container Export Projections 
 
Table 25 displays the original and revised container export projections.  Expectations 
have been reduced substantially.  In the original projections, the average annual growth 
rate for the entire 50-year period of analysis was approximately 3 percent.  In the revised 
projections the growth rate over the same period is 1.03 percent.  The revised projections 
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have been capped after 2030.  Over the first 30 years of the analysis, the average annual 
growth rate is 1.73 percent.  In comparison, projections produced by PIERS show an 
expected annual growth rate of 5.8 percent in total U.S. transpacific westbound 
containerized cargo from 2000 to 2010.  The PIERS projections are general and not 
specific to the Columbia River, but they represent the expected growth in demand from 
the Asian economies.   
 
The cargo projections used in this study are based on forecasts done by BST Associates 
with DRI-WEFA.  The BST forecasts are initially based on DRI-WEFA commodity 
forecasts that are demand driven, meaning that they are unconstrained with respect to 
regional production capabilities and transportation logistics.   However, export 
commodities may be constrained by production limitations such as changes in the inputs 
of production (acres in production and harvest, availability of water or other inputs).  For 
certain commodities, this may preclude achieving the volumes forecast by DRI-WEFA 
based upon demand conditions overseas.  BST Associates reviewed the DRI-WEFA 
demand forecasts on a commodity specific basis to determine where the demand forecasts 
exceeded realistic supply constraints.  In cases where the demand forecasts appeared too 
high, they were ratcheted downward to reflect the potential supply constraint.  This 
process is described in greater detail in the DRI-WEFA/BST study. 
 
BST Associates started with the DRI-WEFA export growth rate projections for the North 
Pacific port range.  The total demand driven annualized growth rate for the 2000 to 2030 
period ranged from 2.7 percent (low) to 4.8 percent (high).  Applying the supply 
constraints, as described above, BST Associates adjusted the annualized growth rates to a 
range of 1.6 percent (low) to 3.1 percent (high).  These growth rates were projected for 
each major trade route. 
 
BST Associates then estimated the size of the local transpacific cargo base in the 
Columbia River hinterland and projected how much of that hinterland market would be 
captured by Portland as compared to alternate ports in the Puget Sound.  BST Associates 
also projected intermodal cargo volumes for the transpacific trade route, and export 
volumes for the non-transpacific routes.   
 
In the revised analysis, the projections have been capped after 2030, but this has a minor 
impact on the benefit estimate due to discounting.  In the original analysis, it was 
assumed that about 3.5 percent of the exported teu’s5 would be empty.  This revised 
calculation excludes empties in the projections.  Figure 7 displays the actual and 
projected Columbia River container exports (full TEUs) from 1980 to 2030. 
 

                                                 
5 A TEU is a Twenty-foot Equivalent Unit.  Containers generally come in 40-foot and 20-foot varieties, 
and, when discussing volumes, are broken down into teu’s.   
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Table 25.  Columbia River Container Export Projections 

Year 

Original 
Projection, 
Outbound 
TEU’s* Year 

Revised Projections, 
Full Teu’s 

2004 263,000 2007 221,000 
2014 359,000 2017 279,000 
2024 482,000 2027 339,000 
2034 634,000 2037 358,000 
2044 829,000 2047 358,000 
2054 1,045,000 2057 358,000 

 
* Twenty-foot Equivalent Units, full and empty. 

 

Figure 7.  Actual and Projected Columbia River Full Container Exports (TEUs) 1980 - 
2030 
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As noted above, interregional shifts in cargo are excluded from the projections.  The 
projections do assume that a greater share of the local Portland cargo base moves through 
Portland as opposed to alternative ports. 
 
Unlike the commodity forecasts for the grains, this analysis uses an expected value that is 
two-thirds the difference between the low and high estimates produced in the DRI-
WEFA/BST projections, reflecting a judgment by the DRI-WEFA/BST analysts that the 
expected case falls somewhere between the midpoint and the high forecasts6.  In 
comparison to previous export levels, taking two-thirds the difference results in exports 
                                                 
6 Conversation with Paul Sorenson, BST Associates. 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

 
Exhibit M, Economic Analysis  (Revised)                                                                                        Page 32 
 

 

reaching pre-Asian currency crisis levels of exports in 2007, meaning that there is 
expected to be a little more than a decade between the most recent peak and a recovery to 
that level of export.  Exports hit 213,000 full teu’s in 1995, and were 199,000 in 1996. 
 
Further calculations are necessary in order to estimate the total amount of cargo that 
benefits from a channel deepening on the Columbia River.  Table 26 displays an example 
of the calculation of total benefiting tonnage.  Line 1 shows the projected number of full 
export teu’s from the Port of Portland.  In Line 2, the teu’s are converted to short tons, 
using the average value calculated over the most recent two years.  This value has 
increased from 11.8 short tons to 12.4 short tons.  In Line 3, that tonnage is multiplied by 
77.5 percent to estimate the amount of the tonnage that is last-port.  In the original 
analysis only 70 percent of the cargo was moving last-port.  Finally, the other cargo on 
board the vessels is added.  This factor has been reduced from 1.026 to 0.6208, reducing 
the total benefiting tonnage by 20 percent, reflecting the development of increased 
Canadian tonnage on board the vessels.  Canadian cargo has been excluded from the 
analysis, in accordance with NED guidelines. 
 
In the original analysis, it was assumed that Canadian cargo comprised zero percent of 
the overall tonnage.  In the revised analysis, taking into account recent changes in vessel 
rotations, the percentage of Canadian cargo has been increased to 20 percent of overall 
tonnage carried. 
 
Prior to 1999, Vancouver B.C. was infrequently included on transpacific rotations calling 
Portland and the percentage of Canadian on-board tonnage carried on last-port Portland 
vessels was, on average, negligible.  In recent years, with the inclusion of a Vancouver 
call on two Portland services, the percentage of Canadian cargo carried on last-port 
vessels calling Portland has increased significantly.   
 
The revised analysis assumes that the surge in Canadian on-board tonnage is a permanent 
condition, even though this a very recent phenomenon.  Direct transpacific container 
service to Vancouver B.C. has grown over the past five years as a result of favorable 
currency exchange rates relative to the U.S. dollar, the development of the Deltaport 
container terminal, improved rail service to and from eastern Canada and the U.S., and 
the deployment of larger vessels requiring more port calls to fill.  Today, of the 23 
transpacific vessel strings that call North Pacific ports, 15 call Vancouver B.C.  Thus, 
about two out of every three North Pacific services call in Canada.  This is consistent 
with the current service mix in Portland and the long-term assumptions made in this 
analysis.  

Table 26.  Example Calculation, Container Export Benefiting Tonnage, 2007 

1 Number of Full Export Teu's      221,348 
2 Conversion to Short Tons (12.4 short tons per teu)   2,744,715 
3 Last Port Portion (77.5 percent)   2,127,154 
4 Additional Tons on Board (U.S. Only) (0.6208)   1,320,537 
5 Total Benefiting Short Tons   3,447,692 
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With regard to port capacity, Terminal 6, Portland’s primary container facility, is a 200-
acre, three-berth facility with seven container cranes and a berth length of 2,850 feet.  
The container storage area covers 125 acres.  Vessel berth capacity at Terminal 6 is 
estimated to be 770,000 TEUs annually7;  in 2001, 278,000 TEUs were loaded and 
discharged from vessels.  Terminal 6 operates a two-stage gate (9 inbound lanes, 4 
outbound lanes) that has an estimated capacity of 187 moves per hour; in 2002, the gate 
averaged 51 moves per hour.  The terminal is served by a 53-acre on-dock intermodal rail 
yard with a capacity of 82 double-stack railcars.  In 2001, the rail yard handled 228 
moves per day on average; capacity for the rail yard is estimated to be 3,336 moves per 
day. 

6.2. Fleet Projections 

6.2.1. Vessel Size 
In reviewing the fleet projections for the last-port container vessels, the most significant 
recent development is that vessels have gotten larger faster than was anticipated.  This 
has a significant impact on the benefit analysis.  In the original analysis, it was projected 
that 34 percent of the Columbia River fleet would still be 39-foot design draft vessels in 
2004, and that 22 percent would still remain in 2014.  Today, all last port tonnage is 
carried on vessels larger than 39-feet design draft.  Since the original analysis, container 
carriers have rapidly deployed newer and larger vessels to the Port of Portland.  Today’s 
vessels have design drafts ranging from 41 to 46 feet, compared to 38 to 40-foot design 
drafts just a few years ago. 
 
Present last-port services calling Portland are operated by K Line, Hyundai Merchant 
Marine, and Hanjin.   
 
Table 27 displays the distribution of cargo by design draft from 1999 through the 
beginning of 2002.   
 

                                                 
7 Port of Portland Marine Terminal Master Plan (draft), January 2003 
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Table 27.  Distribution of Last-Port Container Tonnage by Design Draft, 1999-2002 and 
Original Fleet Projections 

Design 
Draft 1999 2000 2001 2002 

FEIS 
Projection 

2004 

FEIS 
Projection 

2014 

FEIS 
Projection 

2054 
36 0% 0% 0% 0% 1% 0% 0%
37 0% 0% 0% 0% 1% 1% 0%
38 13% 10% 0% 0% 1% 1% 1%
39 52% 13% 1% 4% 34% 22% 8%
40 31% 42% 28% 18% 13% 17% 15%
41 1% 13% 13% 13% 10% 13% 17%
42 1% 19% 46% 48% 24% 26% 30%
43 3% 3% 0% 0% 11% 13% 17%
44 0% 0% 12% 12% 3% 4% 7%
46 0% 0% 0% 6% 2% 3% 5%

Total 100% 100% 100% 100% 100% 100% 100%
Source:  Clarkson Container Ship Register 2001 for design drafts, Port of Portland Terminal Management 
System for cargo tons. 
 
Vessel size projections have been revised to reflect current practices (shown in Table 28).  
The fleet in 2007 looks much like what is expected to happen in 2003.   
 

Table 28.  Revised Columbia River Container Fleet Projections 

Design Draft 
(fresh water, 

feet) 2007 2017 2027-2057 
40 0% 0% 0%
41 0% 0% 0%
42 30% 0% 0%
43 0% 0% 0%
44 35% 50% 50%
45 0% 0% 0%
46 35% 50% 50%

 
The fleet in 2017, fifteen years from now, assumes that the smaller 42-foot vessels have 
been removed from the Columbia River, and only 44-foot and 46-foot vessels remain.  
Those portions are held constant through the remainder of the analysis.   
 
The implication of this shift in design drafts both on the Columbia River and in the world 
fleet is that the pool of vessels that can fully benefit from a three-foot deepening is larger 
than was anticipated.   
  



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

 
Exhibit M, Economic Analysis  (Revised)                                                                                        Page 35 
 

 

6.2.2. Operating Practices 

6.2.2.1. Underkeel Clearance 
Container vessels have underkeel clearance8 requirements that reflect the schedule-driven 
nature of the business.  Unlike bulk carriers that are able to accept any reasonable delay 
to depart at 40 feet in a 40-foot authorized channel (using tide and other river stage 
factors for underkeel clearance), container carriers are on a scheduled rotation that 
generally cannot facilitate significant delays.  At the time of the original analysis, the 
most common underkeel clearance was four feet, with one carrier using one foot, and the 
analysis reflected those practices.  Currently, there are three services calling at Portland 
as a last port of call, two of those services target 38 feet (two feet of underkeel clearance) 
as their departure draft and one has targeted 36 feet (four feet of clearance) in the past, 
but has switched to 38 feet recently with the arrival of a larger class of ship in 2002.  It is 
expected that all the services will target two feet of underkeel clearance.  One of the 
implications of this assumption is that the fleet projections will appear to have more of 
the vessels moving at deeper departure drafts than have been observed in the last few 
years.  This is an assumption that reduces benefits, as a more efficient base condition 
reduces the incremental benefit of an equally efficient fleet with a channel deepening. 

6.2.2.2. Container Vessel Efficiency 
At the heart of the benefit estimate is an assumption about the degree to which container 
vessel operators will take advantage of the additional three feet of channel depth offered 
though deepening.  In the original analysis, the average gain in departure draft for a three-
foot deepening was only 1.5 feet.  In other words, it was assumed that the vessels would 
only use about 50 percent of the additional draft that would be available.  The FEIS fleet 
projections also assumed that 29 percent of the cargo would move within a foot of the 
authorized channel depth for the existing channel, but that share dropped to 7 percent 
with a 43-foot channel.  This tended to reduce benefits, as the existing channel was being 
optimized much more than the deepened channel in terms of vessel utilization.   
 
Figure 8 displays a comparison of design and departure drafts from 1991-1993 and 1999-
2002.  From 1991 to 1993 the average departure draft was 34.0 feet.  In 2001 that average 
shifted up to 36.6 feet.  Without any change in the physical constraints of the channel, 
average departure drafts increased by more than 1.5 feet over the last ten years.   
 

                                                 
8 Underkeel clearance, for the purposes of the analysis, is being discussed relative to the authorized channel 
depth.   
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Figure 8.  Design and Departure Drafts, Columbia River Container Fleet 
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Source:  PIERS (for vessel movements), Lloyds Registry (vessel characteristics), and Columbia River 
pilots’ logs (departure drafts).  Includes last-port and mid-port container vessels. 
 
This revised analysis assumes that vessel efficiencies remain essentially the same with a 
channel deepening.  In terms of draft, efficiency can be defined as how frequently 
operators meet their target drafts (target draft is the authorized channel depth minus 
underkeel clearance).  On average, over the last three years, the three existing services 
have come within one foot of their target drafts about 73 percent of the time.  With a 
three-foot deepening, target drafts increase by three feet, and it can be assumed that 
operators will meet their new target drafts about as frequently as they do today, given a 
short period of adjustment. 
 
Table 29 displays the actual and projected departure draft projections in 2007.  It is 
expected that there will be a brief period of capacity utilization adjustment as container 
carriers begin to make use of the additional capacity created by the new channel depth.  
According to vessel operators, this adjustment period should be short (could be as short 
as a few months) and should not exceed a year.  This analysis assumes that the initial 
change in departure drafts with a channel deepening is only 1.9 feet, meaning that the 
vessel operators only use about 65 percent of the additional draft available during the first 
year of the project.  The average per-ton transportation costs in the first year drop from 
$14.30 to $12.41, a benefit of $1.89 per short ton. 
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Table 29.  Actual and Revised Projected Container Departure Draft Distribution, 2007 

Departure Draft 

Actual 
2000-

2002 Q1

Actual 
2001-

2002 Q1

40-foot 
Channel 

2007 

43-foot 
Channel 

2007 
33 8% 3% 1% 1% 
34 8% 7% 5% 0% 
35 16% 15% 10% 5% 
36 18% 16% 10% 5% 
37 20% 23% 33% 6% 
38 20% 26% 33% 13% 
39 7% 8% 8% 13% 
40 1% 2% 0% 26% 
41 0% 0% 0% 25% 
42 0% 0% 0% 6% 

Total 100% 100% 100% 100% 
Average Departure Draft 35.8 36.7          37.0        38.9 

 
 
By 2008, it is expected that the operators will have fully adjusted to the new channel 
depth.  The average departure draft shifts upward by three feet, meaning that, after a year 
of lower efficiencies, vessel operators are able to return to operating at current levels of 
efficiency.  Per ton transportation costs shift from $14.30 to $11.83, a transportation cost 
savings of $2.48 per short ton. 
 

Table 30.  Projected Container Departure Draft Distribution, 2008 

Departure 
Draft 

40-foot 
Channel 

2008 

43-foot 
Channel 

2008 
33 1% 1%
34 5% 0%
35 10% 0%
36 10% 0%
37 33% 5%
38 33% 10%
39 8% 10%
40 0% 33%
41 0% 33%
42 0% 8%

Total 100% 100%
Average          37.0 40.0
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Departure drafts are essentially the same from 2008 onward, but increases in vessel size 
in 2017 slightly increase the per-ton benefit from $2.48 in 2008 to $2.68 in 2017.  The 
fleet projections are held constant after 2017. 
 
Other factors that impact draft are expected to remain the same over the period of 
analysis.  For example, most projections assume that U.S. imports will continue to exceed 
exports, which means that it will always be necessary to move empty containers back to 
Asia.  The analysis assumes that a portion of vessel capacity will be used to carry 
empties, regardless of channel deepening, and no benefits are calculated for empty 
containers.   
 
The analysis also assumes that cargo densities remain about the same, and that exports 
from the Pacific Northwest will continue to be primarily agricultural and forestry 
products, rather than lower density goods. 
 

6.2.3. Calculation Details 
 
The following paragraphs describe all of the calculations that take place in the process of 
estimating the benefits of deepening.   
 

• Vessel Characteristics and Operating Costs.  Vessel characteristics and 
operating costs are provided by the Corps of Engineers in Economic Guidance 
Memorandum 02-06, Deep Draft Vessel Operating Costs9.   

 
• Vessel Cargo Capacity.  The analysis excludes empty containers and the weight 

of the containers (tare weight) from the benefiting tonnage.  On average, about 
80.8 percent of the tonnage loaded at the Port of Portland is cargo, with the 
remaining 19.2 percent consisting of the weight of the containers (both empty and 
full).  This is assumed to be the case for all cargo loaded on the vessels. 

 
• Immersion Rates.  Immersion rates are also adjusted by about 80.8 percent to 

account for the assumption that, for every foot made available by channel 
deepening, a portion of the additional capacity will be taken by the weight of the 
containers and returning empties. 

 
• Distance to Destination.  The original analysis assumed that container vessels 

would spend about 13 days in transit to their Asian destinations.  Currently, all of 
the services calling on the Columbia River as a last port of call use Japanese ports 
as their next port of call.  This is approximately a 10-day transit.  The analysis has 
reduced transit times to 10 days, which is the shortest possible transit time.  The 
change has the effect of reducing benefits.  If, as container traffic grows in the 
future, a carrier shifts its next port of call to any other country, benefits could 

                                                 
9 http://www.usace.army.mil/inet/functions/cw/cecwp/General_guidance/EGM02-06Memo.pdf 
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increase substantially.  Table 31 displays transit times for Pacific Northwest 
container services. 

 

Table 31.  Transit Days, Transpacific Container Services, PNW Ports 

Consortium Service Last Port-Next Port 
Transit

Days
China Shipping AAT Seattle-Pusan           11 
China Shipping ZPS Seattle-Pusan           11 
CKYHS CAX (staring August 2002) Portland-Tokyo           10 
CKYHS NOWCO A Portland-Tokyo           10 
CKYHS PDN Seattle-Pusan           10 
CMA-CGM TPD1 Vancouver-Pusan           14 
Columbus/Lykes PNW Seattle/VBC-H. Kong           14 
COSCO PNWX Seattle-Shanghai           14 
Evergreen/LT CPN Vancouver-Pusan           13 
Evergreen/LT TPS Vancouver-Kaohsiung           12 
Evergreen/LT WAE Vancouver-Tokyo           10 
Global Alliance PNW Portland-Yokohama           10 
Global Alliance PS3 Vancouver-Tokyo           11 
Grand Alliance CKX Seattle-Pusan           12 
Grand Alliance PNX Seattle-Kaohsiung           14 
Maersk SeaLand TP6 Tacoma-Yokohama           10 
Westwood PNW Seattle/VBC-Japan           14 
  Average        11.8 
Source:  Port of Portland, Pacific Shipper (May 27, 2002) and carrier web sites. 
 

• One Percent Tail.  The analysis assumes that approximately one percent of the 
cargo will move on particularly shallow drafts regardless of the channel condition.  
A comparison of data from 1991 to 1993 with data from 1999 to 2002 shows that 
there are consistently some movements that are significantly below the channel 
constraint, and are unlikely to change with a channel deepening.  From 1999 to 
2002, approximately 0.7 percent of the containerized cargo moved at departure 
drafts of 31 feet or less.  From 1991 to 1993, the amount of cargo moving at 31 
feet or less ranged from 5 to 12 percent. 

 
Figure 9 displays the distribution of containerized cargo by departure draft, 
comparing 1991 to 1993 with 1999 to 2002.  It is evident that cargo moving at the 
shallowest drafts in the early 1990’s has shifted upward into deeper departure 
drafts a decade later.  The cargo that was moving at 30 and 31 feet is now moving 
at 32 to 34 feet, but there is a small tail of cargo throughout the entire data series.   



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

 

 
Exhibit M, Economic Analysis  (Revised)                                                                                        Page 40 
 

 

Figure 9.  Distribution of Columbia River Containerized Cargo by Departure Draft 
(1991-1993, 1999-2002) 
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• Container Tonnage Distribution Response to Channel Improvement.   As 
shown in the distributions of container tonnage, 16 percent of the container cargo 
is expected to move at departure drafts at three or more feet less than the vessel 
target draft in the without-project condition (cargo moving at 35-feet or less in a 
40-foot channel).  This is a technical issue that has been disputed, but represents a 
small portion of the overall benefits.   

 
In the early 1990’s all of the container vessels had target drafts of 36 feet.  By 
1999, two of three services had target drafts of 38 feet, and by 2002 the third 
service also shifted to a 38-foot target draft.  Comparing the two distributions, it is 
clear that the entire tonnage distribution, rather than only the deepest segment, has 
shifted with the change in target drafts.   

 
• Service Implications of Fewer Vessel Calls.  One of the results of the method 

used to calculate benefits is an apparent decrease in vessel calls in the with-
project condition relative to the without-project condition.  This implies reduced 
service to Portland, which could lead to lower volumes.  In the short-term, it is 
unlikely that the additional capacity created by channel improvement would result 
in existing carriers deciding to discontinue Portland service.  In the long-term, it is 
likely that the greater utilization of the larger container vessels would have the 
effect of reducing the overall number of vessel calls to the Columbia River as 
cargo volumes increase over time.  This is the same effect that was observed with 
the deepening of the channel from 35 feet to 40 feet.  While total Columbia River 
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cargo volumes have tripled over the 40 years since the deepening was authorized 
in 1962, the number of annual commercial marine vessel calls has declined 
slightly over that same period of time.  Service frequency is a legitimate issue that 
arises out of the deployment of larger vessels.  However, it seems unlikely that 
deepening the channel will have a negative impact on Portland service frequency, 
rather it seems more likely that a deeper channel will lead to improved service in 
Portland due to improved vessel operating efficiencies.  It should also be noted 
that the analysis does not assume that vessels immediately make full use of the 
additional capacity created by deepening, allowing for a one-year adjustment 
period.  A sensitivity analysis also shows that extending the adjustment period to 
three years has a small impact on the benefits (see Section 8.) 

 

7. Summary of Benefits and Costs 
 
Table 32 displays the summary of transportation cost savings for the 43-foot channel.  As 
noted earlier, benefits for each of the commodity groups are reduced relative to the 
original analysis.  Relative to the original analysis, container benefits have increased in 
proportion to the total benefit, increasing from about 50 percent to 63 percent of the total 
transportation cost savings. 
 

Table 32.  Revised Benefit Summary by Commodity 

Commodity 
Original Benefit 

Estimate10 Revised Benefit 
Corn $7,352,000      $3,842,000 
Wheat $8,901,000      $2,054,000 
Barley $1,144,000         $185,000 
Soybeans $0         $976,000 
Containers Last Port $15,671,000    $11,748,000 
Container Mid Port $911,000 $0
Total $34,419,000 $18,806,000

 
 Table 33 displays the delay component of the total benefits.  Delay benefits are 
approximately 0.7 percent of total benefits. 
 

                                                 
10 Includes both Columbia River and Willamette River transportation cost savings. 
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Table 33.  Average Annual Transportation and Delay Benefits 

 
Ocean Transportation Cost 

Reduction 
Delay Cost 
Reduction 

Corn $3,797,000 $45,000 
Wheat $1,977,000 $78,000 
Barley $184,000 $1,000 
Soybeans $970,000 $6,000 
Containers $11,744,000 $4,000 
Total $18,672,000 $134,000 

Total Average Annual Benefit $18,806,000 
 
Table 34 displays the average annual costs and benefits of the project.  Total first costs, 
including interest during construction, are $119 million.  Costs are amortized over 50 
years at the FY03 interest rate of 5.875 percent.  Total annual Operations and 
Maintenance (O&M) costs are approximately $3.6 million.  Total average annual costs 
are $11.0 million.   

Table 34.  Average Annual Costs and Benefits 

Total First Costs $118,924,000
Average Annual Capitol Costs $7,414,000
Average Annual O&M Costs $3,619,000
Total Average Annual Costs $11,033,000
 
Average Annual Benefits $18,806,000
Net Benefits $7,773,000
Benefit to Cost Ratio 1.7

 

8. Risk and Uncertainty 
 
While this analysis has attempted to present a most likely scenario, it is certain that things 
will happen that will be considered unlikely at the time of this analysis.  In no particular 
order, and without identifying specific numbers of upside or downside risks, some of the 
potential issues that could impact the benefits are:   
 

• Bulk Fleets, upside.  For the most part, all of the bulk fleets were assumed to be 
the same 50 years from now as they are today.  It was assumed that handymax 
vessels would increase in size between 2002 and 2017, but, generally speaking, 
the analysis assumed that the mix of handymax and panamax vessels would 
remain about the same over the next 50 years.  This is an assumption that tends to 
mean that, for the bulk fleet, the benefit risk is almost completely upward relative 
to vessel size.  Also, during the 2000 to 2001 period that was used to assess the 
bulk fleet, there were periods of time when vessel draft was restricted to a 
maximum of 38 or 39 feet due to shoaling and low water conditions.  The analysis 
also assumed that 40-foot and 41-foot design draft handymax vessels would only 
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gradually become common on the Columbia River over the first ten years of the 
analysis.  Given that some of those vessels are already transiting the Columbia 
River today, it is possible that they will be common by 2007.  Table 35 displays 
the impact of assuming that large handymax vessels are common on the Columbia 
by 2007.  It should be noted that only certain trade wheat and corn routes use 
these vessels, resulting in a relatively small impact. 

 

Table 35.  Comparison of Alternative Large Handymax Assumptions - Average Annual 
Wheat and Corn Benefit 

 
Combined Wheat and 

Corn Benefit 
Percentage 

Change 
Base Value (2017 utilization of large handymax)                    $5,897,000   
2007 Utilization of large handymax                    $5,994,000  2%

 
 

• Containerized Cargo volume, capture rate.  The analysis has assumed that the 
Columbia River loses containerized cargo market share to Puget Sound ports.  
Figure 10 displays the historical and forecasted Port of Portland capture rate for 
the Portland hinterland.  At the beginning of the period of analysis, the capture 
rate is approximately identical to the ten-year average.  Over time, the capture rate 
is expected to decline, dropping to 58 percent by 2030. 

 

Figure 10.  Portland Hinterland Capture Rates (1991-2000 and Projected) 
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Overcapacity in Pacific Northwest container terminals has been a part of the base 
condition of the Columbia River container market over the past decade has likely 
already contributed to a decline in Columbia River market share over that period.  
Given the expansion plans of Puget Sound ports, especially Tacoma, the 
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concentration of Pacific Northwest container activity and terminal capacity at 
Puget Sound ports is expected to continue into the future and over the duration of 
the project.  This could cause additional loss of Columbia River port market 
share.  This reduced market share is already reflected in the project forecasts.  The 
impact of Puget Sound port expansion on Columbia River container cargo 
volumes could be more or less than anticipated by the forecasts, however.   
 
It is likely that most of the growth in container terminal capacity will occur at the 
Port of Tacoma.  The Port of Tacoma’s “2020 Vision” plans suggests an 
aggressive program of container terminal development over the next 20 years in 
response to expected growth in West Coast international container volumes.  In 
the first phase of its development plan, the Port plans to build a 170-acre 
container terminal at its Pierce County terminal location.  The Port is presently 
negotiating with Evergreen Marine to occupy the new terminal, which could be 
available as soon as 2005.  Evergreen Marine presently occupies a 75-acre 
terminal at the Port of Tacoma.  In addition to the redevelopment of the Pierce 
County Terminal, over the next twenty years, the Port of Tacoma envisions an 
expansion of the Maersk Sealand terminal on the Sitcum Waterway, an expansion 
of the Terminal 3 and 4 complex on the Blair Waterway, an expansion of the 
Hyundai Marine terminal on the Blair Waterway, and the creation of a new 
container terminal on the east side of the Blair Waterway.  In December 2002, the 
Port of Tacoma announced plans to purchase an idled aluminum smelter and 96 
acres on which it sits from Kaiser Aluminum and Chemical Corp.  This land is on 
the east side of the Blair Waterway. 

 
Future container development at the Port of Seattle is likely to be far more modest 
as compared to Tacoma’s plans.  In the long-term, future container cargo activity 
is likely to be focused on the two largest container terminals in the harbor: 
Terminal 5 and Terminal 18.  In 2001, Hanjin Shipping signed a 10-year lease at 
Terminal 46.  The Port has indicated that it is considering redeveloping the 88-
acre terminal for non-marine cargo uses once the Hanjin lease expires.  The 
Terminal 25/30 complex is no longer used for container cargo handling.  The Port 
of Seattle has publicly indicated that Terminal 91, used in the past for breakbulk 
and automobile operations, is likely to be redeveloped for non-marine cargo uses. 
 
There is some uncertainty in the projection of future Portland capture rates.  The 
capture rate has fluctuated over time, and it is reasonable to consider the 
possibility that the capture rate could differ between the with-project and without-
project conditions. Assigning values that differed from historic levels would be 
problematic, however.  This analysis has assumed that the Portland capture rate 
will decline from 65.6 percent (slightly higher than the 10-year average) to 58.3 
percent over the period of analysis.  This represents a substantially more 
conservative approach than was taken in the 1999 Final IFR/EIS, in which it was 
assumed that the Portland market share stayed constant at the historical average 
over the period of analysis.  The current low capture rates, particularly the low 
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that occurred in 1998 coincide with weak overall exports, and the Portland 
capture rate is likely to recover with the recovery of the export market. 
 
Table 36 displays a comparison of the container benefits under alternative 
assumptions.  Relative to the base value, if the capture rate is held constant over 
the period of analysis at the 10-year average (64.1 percent), average annual 
container benefits increase by 2.3 percent to $12,017,000.  Dropping the capture 
rate to 60 percent decreases container benefits by 3.1 percent, and increasing the 
capture rate to 66 percent increases benefits by 5.1 percent.  Finally, if the 
Portland capture rate drops immediately to 50 percent, well below the lowest 
market shares observed over the last decade. 
 

Table 36.  Comparison of Alternative Capture Rate Assumptions - Average Annual 
Container Benefit 

 Container Benefit 
Percentage 

Change 
Base Value                  $11,748,000   
Capture Rate 64.1 Percent                  $12,017,000  2.3% 
Capture Rate 60 Percent                  $11,385,000  -3.1% 
Capture Rate 66 Percent                  $12,348,000  5.1% 
Capture Rate 50 percent                  $10,157,000   -13.5% 

 
• Container Fleet, vessel size, upside.  It is unlikely that vessels on the Columbia 

River will get smaller than they are today, and the upside risk of having vessels 
get larger faster than is anticipated is substantial.  The one last port of call service 
that is currently using the smallest vessels on the river today indicated that those 
vessels could be completely gone from the Columbia River by 2007, and, for that 
particular line, could be replaced by much larger 5,500 teu vessels.  While the 
analysis should not depend on speculations about the future actions of a particular 
service, it is an indication that there is an upside risk in terms of vessel size.  
Table 37 displays the average annual container benefits assuming that the 
shallowest vessels (42-foot design draft) are phased out by 2007 rather than 2017, 
replacing them with both 44-foot and 46-foot vessels (50 percent each). 

 

Table 37.  Comparison of Alternative Vessel Design Draft Assumptions - Average 
Annual Container Benefit 

 Container Benefit 
Percentage 

Change 
Base Value (10 day transit time)                  11,748,000   
Earlier Elimination of 42' Vessels                  11,959,000  2% 

 
• Container Fleet, vessel size, downside.   The downside potential with regard to 

vessel size is the potential scenario in which vessels get so large in the future that 
the Port of Portland loses an even greater share of local cargo, even with a 
channel deepening.  By 2030, with a channel deepening, the DRI-WEFA forecasts 
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assume that 45 percent of the cargo generated in the Portland hinterland will be 
shipped out of the Puget Sound due to vessel capacity constraints and increases in 
vessel size.  However, as long as there are 4,000 to 6,000 teu panamax and post-
panamax vessels in the transpacific trade, it is reasonable to assume that there will 
continue to be services that find it profitable to pick up cargo in Portland.   

 
• Container Fleet, transit times, upside.  As noted earlier, the transit times used 

for container vessels are as short as possible, representing an expectation that all 
of those container vessels using Portland as a last port of call are destined for 
Japan.  If a single service changes that practice, the benefits of the project (for 
containerized cargo) could increase by 5 to 10 percent.  The average transpacific 
transit time for Pacific Northwest carriers is 11.8 days.  Table 38 displays the 
container transportation benefits assuming longer transit times.  The Pacific 
Northwest average of 11.8 days increases container benefits by 17 percent. 

 
Table 38.  Comparison of Alternative Transit Time Assumptions - Average Annual 

Container Benefit 

 Container Benefit 
Percentage 

Change 
Base Value (10 day transit time)                  $11,748,000   
PNW Average (11.8 days)                  $13,751,000  17% 
11 Day transit time                  $12,861,000  9% 

 
 
• Past and Projected ratios of empties to loaded containers.  There are a number of 

factors that have contributed to the increase in empties loaded at Portland.  Empty 
containers comprised 24 percent of Portland export containers in 2001.  This has 
grown from only a few percent five years ago.  The increase followed the 1998 Asian 
economic crisis, which worsened the imbalance of transpacific trade and created the 
need to transport increasing volumes of empty containers back to Asia.  We expect 
this to be a long-term situation; that is, imports will continue to grow faster than 
exports, and that a significant imbalance in the trade will persist.   

 
In addition to the imbalance, vessel size has also had an impact on the percent of 
empties loaded on vessels in Portland.  As vessels get larger and deeper, the 
percentage tends to increase.  This is because the vessel will reach the target 
outbound draft well before it “cubes” out.  The vessel operator will desire to cube out 
the ship, and therefore will need to allocate slots and deadweight to the carriage of 
empties on each voyage.  If the vessel is draft constrained, the percent of the vessel’s 
cubic capacity that is empty, as measured in TEUs, will increase with the size and 
draft of the ship.   

 
An additional factor contributing to the increase in empties loaded at Portland is the 
extension of vessel rotations calling Portland into new port areas, especially mainland 
China.  These are destinations that carriers must position empty equipment into to 
capture the higher revenue eastbound headhaul cargo. 
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Container carriers come to Portland to load export cargo.  There is a balancing act 
that occurs every week for every service, balancing the need to get empties back to 
Asia with the need to carry enough revenue generating cargo to justify the additional 
time and expense of a call to Portland.  The result of this balancing act is a very 
consistent utilization of the available draft in the Columbia River navigation channel.  
With the additional capacity created by channel deepening, carriers are likely to 
continue the trend of maximizing export cargo within the new draft constraint of the 
river. 

 
The Corps’ analysis assumes that the additional three feet of capacity does not change 
the total ratio of empties to fulls on board each vessel.  Analytically, there are a few 
other reasonable scenarios. 

 
 Empties increase as a percentage in both with- and without-project 

conditions.  The benefits of the project increase in this case, as the total voyage 
costs are spread over less cargo in both conditions.   

 Empties decrease as a percentage in both with- and without-project 
conditions.  The benefits of the project decrease in this case, as the total voyage 
costs are spread over more cargo. 

 Empties decrease as a percentage in the with-project condition.  The benefits 
of the project increase in this case.  This case essentially assumes that the average 
vessel cubes out in the without-project condition, and that full containers in the 
with-project condition displace empties. 

 Empties increase as a percentage in the with-project condition.  The benefits 
of the project decrease in this case, representing a scenario in which carriers 
choose to use the additional capacity created by channel deepening to load more 
empties rather than fulls. 

 
Table 39 displays a range of benefits under alternative assumptions for total tare.  
Decreasing tare to 15 percent represents a scenario in which every container on board the 
vessel is loaded with heavy cargo, and is an extremely unlikely possibility.   
 

Table 39.  Comparison of Alternative Tare Assumptions - Average Annual Container 
Benefit 

 Container Benefit 
Percentage 

Change 
Base Value (Tare is 19.2%) $11,748,000  
Tare increased to 25% (with and without project) $12,651,000 8% 
Tare decreased to 15% (with and without project) $11,164,000 -5% 
With-Project Tare 17.2% $12,327,000 5% 
With-Project Tare 21.2% $11,185,000 -5% 
 
 
• Container Vessel Adjustment Period.  The analysis assumes that a one-year period 

of adjustment for container vessel operators after channel deepening.  Table 40 
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displays the impact of different assumptions regarding the container vessel transition 
period.  A three-year adjustment period, in which operators only take advantage of 65 
percent of the additional capacity created through channel deepening, results in a 
reduction of the benefits by 1.3 percent. 

 

Table 40.  Comparison of Alternative Adjustment Periods – Average Annual Container 
Benefit 

 Container Benefit 
Percentage 

Change 
Base Value (One year adjustment)  $11,748,000   
Immediate Adjustment  $11,865,000  1.0% 
Three Year Adjustment  $11,593,000  -1.3% 
 
 
 
 



 
EXHIBIT N 

PHYSICAL AND BIOLOGICAL STUDIES 
OF THE DEEP WATER AND SHALLOW 

WATER SITES 
 



Columbia River Channel Improvement Project
Final Supplement Integrated Feasibility Report and Environmental Impact Statement 

 
 
 

Table of Contents 
Exhibit N 

Physical and Biological Studies of the Deep Water 
And Shallow Water Sites 

 
 

Attachment A - Sediment Trend Analysis  
   and Acoustic Bottom Classification 
Attachment B - Physical and Chemical Sediment  
   Characterization Baseline Study 
Attachment C - Physical Baseline Study Seafloor  
   Mapping Survey 
Attachment D - Biological Baseline Study DWS  
   and Crab Abundance Study SWS 
 



Columbia River Channel Improvement Project 
Final Supplemental Integrated Feasibility Report and Environmental Impact Statement 

Exhibit N, Physical and Biological Studies of the Deep and Shallow Water Sites  Page 1   
 

 
 

Physical and Biological Studies 
of the 

Deep Water and Shallow Water Sites 
 
 
The attached information provide results of baseline and special studies undertaken to 
characterize the proposed Deep Water and Shallow Water ocean dredge material disposal 
sites off the mouth of the Columbia River.  The 1999 Final IFR/EIS, Appendix H, Exhibit 
H, identified the need for additional baseline and special studies of the proposed ocean 
dredged material disposal sites.  Identified study needs in Exhibit H, included Side Scan 
Sonar, Sediment Characterization, Crab Distribution and Abundance Studies, and Benthic 
Sampling.  These studies were jointly funded and conducted by EPA, Region 10 and the 
USACE, Portland District to meet various requirements of the Marine Protection, 
Research and Sanctuaries Act with regard to required baseline designation studies.    

 
Attachment A 
 
The objective of the Sediment Trend Analysis (STA) and Acoustic Bottom Classification 
study was to develop an understanding of the mechanisms of sediment transport and 
inter-relationships among sediment sources and sinks associated with the mouth of the 
Columbia River.  Over 1,200 sediment samples were collected and subjected to size 
analysis.  Five principle Transport Environments were identified and described.  In the 
area of the Deep Water Site sediment transport trends were dominantly landward.  
Material placed in the Shallow Water Site is very likely to help maintain beaches to the 
north. 
 
Attachment B 
 
The purpose of the Physical and Chemical Sediment Characterization Baseline Study was 
to provide sediment physical and chemical baseline information of the Deep Water Site.  
Samples were collected in conjunction with the STA study. Ten sediment samples were 
analyzed for physical and chemical properties using protocols proscribed in the Dredged 
Material Evaluation Framework.  Grain size varied between 0.106 mm and 0.126 mm 
with a mean of 0.120 mm.  Chemical results are provided in 8 different tables and 
compared to previous studies in the area. 
 
Attachment C 
 
Baseline physical information for the Deep Water Site was further accomplished through 
an acoustic seafloor mapping survey that incorporated the results of the baseline physical 
grain size analysis.  Hydrographic surveys using side scan sonar and bathymetric systems 
were conducted to continuously map the seafloor in the vicinity of the proposed Deep 
Water Site.  Side scan sonar was used to identify surface material types and boundaries, 
geomorphic shipwrecks or debris.  Accurate depth data was collected.  Sediment  
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classification was accomplished using the RoxAnn™ operating in conjunction with the 
vessel’s echo sounder.  The sediment within the Deep Water Site can be generally 
characterized as a homogeneous distribution of fine sand.  Acoustic reflectance presents a 
nearly featureless geomorphic configuration of the seabed with only a band of apparent 
low relief seafloor undulations in the eastern portion of the site. 
 
Attachment D 
 
Biological baseline studies were conducted in 2002 with a final report due in March 
2003.  Preliminary results have been presented and are here included in power point 
slides.  The Deep Water Site biological baseline survey included Sediment Profiling 
Imagery, sediment physical analyses, benthic infauna analysis, and crab/fish analysis.  
Crab abundance were analyses through pot deployment and trawls.  The latter were also 
used for fish population analysis.  To assess crab and fish populations at the Shallow 
Water Site pots and trawls were also used. 
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U.S. Army Corps of Engineers, Portland District 
CENWP-PM-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Mr. Willis: 
 

We have reviewed the Draft Supplemental Integrated Feasibility Report and 
Environmental Impact Statement (DSEIS) for the proposed Columbia River Channel 
Improvement Project pursuant to the National Environmental Policy Act (NEPA), under 
section 309 of the Clean Air Act and section 102(2)(C) of the National Environmental Policy  

F-1     Act.  Section 309, independent of NEPA, directs the Environmental Protection Agency (EPA) to 
review and comment in writing on the environmental impacts associated with all major federal  
actions.  In addition, as a recognized cooperating federal agency for this proposed federal 
project, we will address additional information needed to further the success of federal activities 
within the proposed project area. 
 

The DSEIS addresses proposed channel improvement activities located along the lower 
segments of the Columbia and Willamette Rivers.  Specifically, the proposed project area 
extends from river mile (RM) 3.0 to RM 106.5 along the Columbia River and RM 0.0 to 

F-2     RM 11.6 along the Willamette River.  While the action on Willamette River segments of the  
proposed project is deferred, the proposals on the Columbia River segments will proceed.  The  
DSEIS proposes an action plan to dredge and dispose of riverine sediments in order to improve 
navigational opportunities on the two rivers.  Also, the proposed federal project includes 
ecosystem restoration activities to improve habitat conditions within the project area. 
 

EPA’s recommendations for the Final Supplemental EIS are that the Corps do a 
cumulative effects analysis related to the project area, should explain how this project will either 
advance or delay the goals and objectives of the Comprehensive Conservation and Management  

F-3     Plan (CCMP) for the lower Columbia River estuary, and improve its discussion on project  
monitoring.  Additional comments are also supplied. Based on our review, we have assigned the  
Draft Supplement EIS a rating of EC-2 (Environmental Concerns - Insufficient Information).  
This rating and a summary of our 
 
 

 

 
Corps of Engineers Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F-1.  Comment noted. 
 
F-2.  The Final SEIS supplements the Final Integrated Feasibility Report and Environmental 
Impact Statement (Final IFR/EIS, August 1999).  The scope of the 1999 Final IFR/EIS included 
the following agency actions: 1) improvements to the navigation channel for the Columbia and 
Willamette Rivers, 2) ecosystem restoration features, and 3) the long-term disposal needs for 
continued maintenance of the Mouth of Columbia River (MCR) project, maintenance of the 
existing 40-foot channel, and the disposal requirements for construction and maintenance of the 
proposed channel improvements alternatives.  The Corps is the agency with primary 
responsibility for navigation improvements and ecosystem restoration actions.  The USEPA is 
the federal agency responsible for designating ocean disposal sites necessary to address long-
term disposal needs.  The USEPA expects to initiate formal rulemaking on the Shallow Water 
and Deep Water Sites in February 2003, with the designations becoming effective by summer 
2003. 
 
A SEIS typically focuses on project changes and/or new information.  To understand the scope 
of the SEIS, it may be helpful to explain how the SEIS is intended to address changes in the 
proposed action and new information for each of the three types of actions that were the subject 
of the 1999 Final IFR/EIS. 
 
Navigation channel improvements.  The Final SEIS reflects the decision to defer action on 
deepening the Willamette River until after USEPA decisions have been made regarding the 
clean up of the parts of the river listed as a Superfund site.  The Final SEIS, therefore, focuses 
on the Columbia River; impacts regarding the Willamette River are discussed to a lesser extent 
in Section 6.12.  With regards to new information, much of the new information presented in the 
Final SEIS, is information that pertains to impacts of deepening the Columbia River, hereafter 
referred to as the channel improvement project. 
 



 Federal-2

 
comments will be published in the Federal Register.  A summary of the rating system we used 
in our evaluation of this DSEIS is enclosed for your reference. 

F-3 
Enclosed please find our detailed comments, which elaborate further on these issues.  We 

are interested in working with the Corps in the resolution of these issues.  I encourage you to 
contact John Malek (206-553-1286) or Tom Connor (206-553-4423) at your earliest 
convenience to discuss our comments and how they might best be addressed. 
 

Thank you for the opportunity to review this Draft Supplemental Integrated Feasibility 
Report and Environmental Impact Statement for the proposed Columbia River Channel 
Improvement Project. 
 
 

 
 
 
Enclosures 
 

Corps of Engineers Response 
 
F-2 (con’t). 
 
Restoration projects.  The Final SEIS reflects the incorporation of five new restoration features 
and analyzes the environmental impacts associated with implementing these features.  The new 
restoration features result in a minor change to long-term disposal needs. 
 
Long-term disposal needs for MCR and channel improvements projects.  The Final SEIS 
discusses revisions to upland disposal sites for the channel improvement project that resulted 
from the consultation process with NOAA Fisheries.  In addition, implementation of the 
proposed restoration features at the Lois Mott embayment and Millar Pillar are anticipated to 
significantly reduce the need for ocean disposal of river channel material.  The Final SEIS 
addresses this change in the disposal plan.  Because the channel improvement project amounted 
to only a small fraction of sediments proposed for ocean disposal as analyzed in the 1999 Final 
IFR/EIS, the use of this material for ecosystem restoration, while significant in the context of 
the Corps’ decision regarding the channel improvement project, does not fundamentally change 
the need for or sizing of the ocean disposal sites selected in the 1999 Final IFR/EIS.  The SEIS 
also presents new baseline information collected for the ocean disposal sites selected in the 1999 
Final IFR/EIS; however, the SEIS has less new information regarding this action then the other 
two actions discussed above. 
 
F-3.  The Final SEIS has been revised to include a more detailed cumulative effects discussion.  
Also, see our response to the specific comments following. 
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ENVIRONMENTAL PROTECTION AGENCY’S (EPA) DETAILED COMMENTS ON THE DRAFT 

SUPPLEMENTAL INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT 

(DSEIS) FOR THE PROPOSED COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT 
 
 
• To adequately address indirect and cumulative effects related to the project area,          

the FSEIS should (1) describe possible potential development more fully and (2)    
disclose the environmental impacts of that development. 

 
The FSEIS should explain more fully and in one place in the document how proposed 

dredging of flowlanes within the lower Columbia River might affect and encourage further 
developments of coastal ports and industrialization within the project area.  As identified in the 
DSEIS (Needs and Opportunities, page 3-1 and 3-2), the proposed project of deepening the 
existing shipping channel will improve waterbome transportation and reduce vessel delay costs. 
Even at the present time, many coastal ports within the project area are planning expansion of 
existing facilities to remain economically competitive and viable (Section 3.4). Future 
development of port marine and industrial facilities in the project area “is reasonably foreseeable 
in response to regional and national economic trends” (page 6-55). 

F-4 
The Council on Environmental Quality (CEQ) guidance (Considering Cumulative Effects 

Under the National Environmental Policy Act, 1997) provides a framework for analyzing 
cumulative effects.  It is not practical to analyze the cumulative effects of an action on the 
universe; yet, the list of environmental effects related to the project area must focus on those that 
are truly meaningful.  Water quality, biodiversity, and near-shore and estuarine habitats are the 
resources most likely to be candidates for cumulative effects analysis under a dredging project. 
 

In short, the guidance states that in order to address cumulative effects, five things should 
be done: 
 

1.)  Identify resources that are being cumulatively impacted (If there are none, then state 
this.); 

 
2.)  Determine the appropriate geographic (within natural ecological boundaries) area and 
the time period over which the effects have occurred and will occur; 

 
3.)  look at A past, present, and reasonably foreseeable future actions that have affected, 
are affecting, or would affect resources of concern; 

 
4.)  Describe a benchmark or baseline; and 

 
5.)  Include scientifically defensible threshold levels. 

 

Corps of Engineers Response 
 
 
 
 
 
F-4.  The Final SEIS includes a more detailed cumulative effects discussion.  “Flowlane” is 
defined as the area in and adjacent to the navigation channel to be used for in-water disposal.  
Dredging for the channel improvement project is limited to the Columbia River navigation 
channel, except for selected reaches where dredging will extend 100 feet outside the channel 
boundary.  As documented in the amendment to the Biological Assessment, letters from the 
sponsor ports for the channel improvement project provide additional information regarding 
the Biological Assessment’s discussion of potential future port development.  Specifically, the 
letters support the conclusion that, with the exception of berth deepening at several locations, 
potential future port development is not interdependent or interrelated with the channel 
improvement project, nor is such potential development an indirect or cumulative effect of the 
project for ESA purposes.  The Corps coordinated with the USEPA Sediment Management 
Program and believes the cumulative effects analysis prepared for this Project and ocean 
disposal element follows CEQ guidelines. 
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• To advance collaborative efforts for positive net habitat restoration gains within the 
project area, the Corps should explain how this project will either advance or delay      
the goals and objectives of the Comprehensive Conservation and Management Plan 
(CCMP) for the lower Columbia River estuary 

 
As a member of the Lower Columbia River Estuary Partnership, the Corps should 

evaluate in the FSEIS the potential impacts of this channel deepening project against the goals 
and objectives outlined in the Comprehensive Conservation and Management Plan (CCMP) for 
the lower Columbia River estuary since the action items in the CCMP are necessary to improve 
environmental conditions on the lower Columbia River.  The Partnership includes various 
interest groups, representatives from the two Governors’ offices; Oregon and Washington state  
natural resource agencies, local and tribal governments, and federal agencies, including the  
National Marine Fisheries Service, EPA, and the US Army Corps of Engineers. 
 

In 1995, the environs of the Lower Columbia River estuary became part of EPA’s  
National Estuary Program (NEP).  The Lower Columbia River Estuary Partnership completed  
their initial obligations to the National Estuary Program (NEP) and EPA with completion of their 
CCMP in June 1999.  This NEP study area, comprising over 230,000 square miles, includes the  
lower 146 river miles from Bonneville Dam to the mouth.  This area was selected because many  
of the environmental impacts within the lower 146 miles were caused by human activities and 
inadequate attention was being paid to the environmental health and conditions of the lower river  
and estuary in the Columbia River system. 

F-5 
The overall task of the Estuary Partnership is to implement the CCMP.  On October 1999, 

the Governors of Washington and Oregon, and EPA signed the Columbia River Estuary Program 
Implementation Agreement.  For the first time, both Oregon and Washington were committed to 
implementing a bi-state plan that focused on the 146 mile stretch of the Columbia River between 
Bonneville Dam and the Pacific Ocean. 
 

The CCMP identified seven priority problems in the lower river and selected forty-three  
specific actions to address those problems.  The Lower Columbia River Estuary CCMP calls for 
no further loss of existing habitat and for restoring existing habitats to achieve a net habitat gain.  
Additionally, the CCMP calls not only for dealing with existing pollution problems, but 
eliminating future ones as well.  Successful implementation of the CCMP depends on effective 
coordination and cooperation of the Partnership members.  The Lower Columbia River Estuary 
CCMP represents a framework of collaborative community efforts whose goal is to facilitate 
coordinated environmental restoration and economic development in a sustainable manner.  
Acknowledgment of the goals and objectives of the Lower Columbia Estuary CCMP or an  
improved evaluation of the proposed project's environmental restoration features should be 
considered toward supporting the goals and objectives of the CCMP. 
 

Corps of Engineers Response 
 
 
F-5.  The omission of reference to the CCMP for the lower Columbia River estuary was 
inadvertent, as both the USEPA and the Corps are participants in that planning effort.  The 
estuary partnership’s scientific workgroup did evaluate the ecosystem restoration features 
proposed for this project against the CCMP criteria and provided their comments.  See 
stakeholder comments SS-90 through SS-102.  The Corps has considered these comments as 
part of the Final SEIS.  The Corps modified the Lois Island Embayment and Miller-Pillar 
ecosystem restoration features in the Final SEIS to address LCREP and comments from 
others.  The Corps believes that these features, as well as proposed monitoring, advance the 
LCREP CCMP goals.  The CCMP calls for an ecosystem based approach to protecting and 
enhancing the lower Columbia River and estuary.  It has six actions that specifically address 
habitat conservation and restoration and are thus relevant to the EIS.  They identify the need 
to: inventory and prioritize important habitats to be protected and conserved; establish a 
systematic approach to protect and restore key habitats; adopt consistent habitat protection 
standards; preserve and restore tributary buffer areas; restore 3,000 acres of tidal wetlands; 
and monitor the effectiveness of habitat projects. 
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• The FSEIS should disclose more explicitly what types of monitoring will be         
employed (e.g., baseline, effectiveness, and compliance) and how monitoring will be 
phased throughout the life of the proposed project to support adaptive management. 

F-6 
On wetland mitigation, the FSEIS should provide further disclosure of any proposed 

monitoring plans.  Also, in the DSEIS, Table 1 (Appendix B, page 25) is referenced as a 
summarization of performance standards which will be used in mitigation.  Yet, Table 1 is 
omitted. 
 
 
• The FSEIS should disclose how adaptive management will actualize monitoring    

findings into adaptive field implementation efforts. 
 

While the DSEIS does state that adaptive management will be applied to monitoring 
(page 4-7) and does address monitoring actions (page 6-39), accompanying monitoring and 
implementation elements were not clearly discussed nor referenced in the DSEIS.  The DSEIS  
states that “monitoring actions proposed are for indicators where the levels of uncertainty and 

F-7     risk from project effects warrant gathering additional information” (page 6-39).  Yet, the  
document does not adequately address how “new information would warrant change” in (see 
Table S6-5) management and/or implementation directions.  The proposed dredging, disposal, 
and habitat restoration actions should be viewed more as potentially beneficial and experimental 
rather than as a approach that has demonstrative results.  Thus, the proposed monitoring plan 
should contain a comprehensive monitoring strategy to evaluate the overall success of the plan in 
meeting its defined goals and objectives. 
 
 
• If the Columbia white-tailed deer is not delisted, we recommend that the FSEIS       

should disclose contingency plans for proposed salmon habitat restoration activities. 
 

Previously, levees on Tenasillahe Island were created to improve habitat for the Columbia  
white-tailed deer, a listed ESA species (page 4-27).  In the DSEIS, the proposed action is to 
remove the levees contingent on the de-listing of the deer.  The intent of levee removal is to  

F-8     promote salmonid access to viable habitat within the interior of the island.  If the deer is not de- 
listed within the time horizon of the project, what n-litigation efforts will be implemented so that  
no further harm, such as lack of habitat access, will occur to listed salmonid species? 
 

This discussion will not only improve disclosure on how restoration activities on  
Tenasillahe Island would move restoration towards “its historical habitat mix”(Section 4.8.6), but 
also how restored sites should be supportive of its historical mix of species. 
 

Corps of Engineers Response 
 
 
F-6.  Monitoring of wetland mitigation is addressed in the 1999 Final IFR/EIS, Appendix G. 
 
 
 
 
 
 
F-7.  Comment noted.  As part of the terms and conditions by NOAA Fisheries and USFWS, 
the Corps has submitted an implementation draft plan, which included information on 
monitoring methodology for: the ecosystem restoration features, research activities, project 
impacts and adaptive management.  Once approved, the document will be placed on the 
Corps’ web site. 
 
 
 
 
 
 
 
 
 
 
 
F-8.  If Columbian white-tailed deer are not de-listed, the long-term actions at Tenasillahe 
would not be implemented as noted in the BA and Draft SEIS.  Ecosystem restoration features 
are voluntary actions by the Corps utilizing existing authorities to implement actions for the 
betterment of listed species as provided under Section 7(a)(1) of the ESA; there will be no 
replacement actions if a feature is not implemented. 
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• The FSEIS should disclose how proposed disposal actions within the Gateway 3    
disposal site might impact the Sandhill crane. 

 
The DSEIS lacks adequate discussion on how proposed disposal activities at Gateway 

F-9     Site 3 might impact this state listed species.  In addition, the DSEIS is not clear if proposed 
habitat preservation activities at other locations in the project area will be sufficient for the  
species if the habitat at Gateway properties becomes impaired due to disposal actions.  This  
clarifying information is needed within the FSEIS. 
 
 
• The FSEIS should disclose what are the contingency plans, if any, of the proposed 

restoration sites are determined to be inadequate. 
 

The DSEIS states (page 4-21) that Bachelor Slough “restoration feature is contingent on  
F-10   sediment testing and approval by WDNR [Washington Department of Natural Resources]” 

(Table S4-6, page 4-21).  If approval is not granted by WDNR, the FSEIS should explain what 
are the alternatives within the proposed plan to mitigate for dredging activities and promote  
ecosystem restoration within the Columbia estuary. 
 
 
• The FSEIS should improve cartographic information absent in DSEIS figures. 
 

Figures S4-2, S4-4, and S4-4 lack information in the legend describing what the green 
areas represent.  Figure S4-2 needs to define what the red dash lines represent (National Wildlife 
Refuge Boundary?). 

F-11 
Regarding Figures on Columbia River Channel improvement Study (Proposed - Reach 1,  

Reach 2, Reach 5, and Reach 6), the red fonts identifying the wildlife refuges are hard to read and 
understand since it lies underneath the black hatching. 
 

Corps of Engineers Response 
 
 
F-9.  Comment noted.  The Final SEIS is revised. 
 
 
 
 
 
 
F-10.  If the Bachelor Slough Ecosystem Restoration Feature is not implemented, no 
alternatives are proposed to replace this action.  These restoration features are not mitigation 
proposed to offset an impact caused from the federal project.  Ecosystem restoration features 
are voluntary actions by the Corps utilizing existing authorities to implement actions for the 
betterment of listed species as provided under Section 7(a)(1) of the ESA; there will be no 
replacement actions if a feature is not implemented. 
 
 
 
 
F-11.  Comments noted. 
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Colonel Richard W. Hobernicht, District Engineer 
Portland District, Corps of Engineers 
CENWP-EM-E ATTN: Robert Willis 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Dear Colonel Hobernicht: 
 
The Department of the Interior (Department), has reviewed the Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement (Supplemental IFR/EIS) on the Columbia 
River Channel Improvement Project, as prepared by the Corps of Engineers (Corps), Portland 
District. We offer the following comments with regard to your agency's proposed project. 
 
General Comments 
 
For over a year the Fish and Wildlife Service (Service) has worked with numerous entities to 
assist in the development of a new biological assessment and biological opinion on the Channel 
Improvement Project. These entities included the Corps, NOAA Fisheries, the States of Oregon 
and Washington, the Columbia River Ports, an independent scientific review panel, several 
consultant companies, and a variety of public groups. 

F-12 
Simultaneously, the Corps was working to produce the Supplemental IFR/EIS, which 
incorporated the information from the new biological assessment and biological opinion. 
According to the Corps, the Supplemental IFR/EIS was developed to: 1) “document additional 
information, environmental analyses, and project modifications resulting from consultation” on 
the project under the Endangered Species Act (ESA); 2) provide additional information on an 
updated disposal plan as well as updated data on project economics; and 3) comply with the 
National Environmental Policy Act and Washington State Environmental Policy Act requirements. 
With regard to listed species, the focus of the Service was on bull trout, bald eagle, and  
Columbian white-tailed deer and, in addition, coastal cutthroat trout, a species proposed for 
listing. 
 
The Department appreciates the opportunity given the Service to be involved in the development 
of the Supplemental IFR/EIS from an early stage. We believe this early involvement contributed 
to the majority of our concerns being addressed in the Supplemental IFR/EIS through the ESA 
consultation process. We still have some concerns regarding the overall benefit of some of the 
restoration sites, however, and the lack of focus on restoring endemic habitats which have been 
most impacted by development in the estuary and river. Tidal forest swamps (sitka spruce and 
hemlock/cedar swamps) and tidal emergent wetlands with tidal channels, for example, are the 

 
Corps of Engineers Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F-12.  Comments noted. 
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habitats that have been most severely diminished in the lower Columbia River over the last 
century. These habitats supported juvenile salmon, benthic invertebrate populations, bald eagles, 
Columbian white-tailed deer, neo-tropical migrants, waterfowl populations, a variety of small and 
large mammals, aquatic furbearers, reptiles and amphibians, and, possibly, spotted owls and 
marbled murrelets. While the Supplemental IFR/EIS acknowledges the importance of these 
habitats, it appears that only one of the proposed restoration sites (Tenasillahe Island) attempts to  

F-12   restore historically important tidal marsh/swamp habitat by breaching dikes and allowing tidal  
inundation of the areas behind the dikes. Tenasillahe Island may not be available for restoration  
work for some time, however, as restoration of the island is contingent on establishment of secure 
Columbian white-tailed deer populations at other locations on the Columbia River. Several of the 
other restoration sites (Mller-Pillar, Lois Island Embayment, Bachelor Slough) also involve 
restoration methods which have not been tested or will require long-term efforts to achieve 
success. We recommend that careful monitoring and evaluation be given the highest priority at 
these sites and that alternative sites be pursued under an adaptive management agreement if these 
sites fail to provide viable habitats over time. 
 
In addition, the Department understands that the Service is currently working on a memorandum 
of understanding to address many of the specific logistics entailed in the ecosystem restoration 
features which will be conducted on Service-managed lands. We believe this approach is the best 
way to ensure the restoration work proposed for Service lands is clearly defined, completed, and 
monitored, so as to achieve the greatest benefit to fish and wildlife resources. 
 
Specific Comments 
 

F-13    Page 4-11, 3rd paragraph: It would be clearer to state the ESA determination for Miller-Pillar and 
the Lois Island Embayment as likely to adversely effect. 
 
Page 4-19, 2nd paragraph: Originally, the restoration project at Shillapoo Lake was to provide for  
off-channel rearing habitat for juvenile salmonids. It would be useful to the reviewer to know 

F-14   why this seemingly beneficial feature of the restoration project was rejected. We recommend  
providing this explanation in the EIS. 
 
Page 4-24, 2nd paragraph: The Department encourages the Corps to conduct additional benthic  

F-15   monitoring prior to completing the Lois Island restoration features. This will allow for better  
evaluation of the success or failure of the restoration project. 
 
Page 6-17, 1st paragraph: This paragraph states that chemicals and organics are not present in the  

F-16   channel sediments. It should be made clear whether this statement truly means “not present” or  
“not present above threshold levels.” 
 
Page 6-26, 1st and 2nd paragraphs: The last two sentences of the first paragraph and the first two  
sentences of the second paragraph are redundant. These two paragraphs should be combined to  

F-17   make a clearer statement about crab distribution and abundance at the Deep Water Ocean 
Disposal Site. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F-13.  The Corps prefers to use the exact language from the Biological Assessment. 
 
F-14.  The original (WDFW) restoration proposal at Shillapoo Lake was for waterfowl habitat 
enhancement.  The Corps was prepared to conduct a feasibility evaluation of the Shillapoo 
Lake restoration feature for fisheries (salmonid) habitat development.  The fisheries habitat 
concept was coordinated with WDFW and NOAA Fisheries twice and the final determination 
twice presented to the Corps by these agencies was to proceed ahead with WDFW’s original 
proposal for waterfowl habitat enhancement. 
 
F-15.  As included in USFWS’s Biological Opinion dated May 20, 2002, Section 8.5, Terms 
and Conditions, 5f., the Corps is required to coordinate with the Service on the development 
and implementation of pre- and post-construction monitoring protocols for the ecosystem 
restoration actions to gauge their effectiveness in restoring the type, function and value of 
habitats identified in the aquatic species BA.  The Corps will be working with the Service on 
this Term and Condition. 
 
F-16.  Concur.  The Final SEIS has been revised as suggested by the addition of the phrase, 
“not present above threshold levels.” 
 
F-17.  Concur.  The Final SEIS has been revised. 
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Page 6-51, 1st paragraph: The Department appreciates the efforts made by the Corps to fund 
research projects in the lower Columbia River which will add to the knowledge base on how the  

F-18   Columbia River ecosystem functions. We support the ecosystem restoration efforts that will  
increase river and estuarine habitats that have been drastically reduced over the past decades but  
also encourage careful monitoring of these sites to ensure their success as restoration sites. 
 
Page 6-52, 1st paragraph: It is not clear why brown pelicans are mentioned in this paragraph. If  

F-19   brown pelicans were also the focus of the biological opinion, there should be additional discussion  
of the project's impacts on this species. 
 
Appendix B. Wetland Mitigation Plan. Page 31, 1st paragraph: We request that the Service be  

F-20   added to the list of agencies receiving copies of the monitoring reports on the mitigation sites. 
 
We appreciate the opportunity to comment. If you have any questions, please feel free to call me 
at 503-231-6157. 
 

 
 

Corps of Engineers Response 
 
F-18.  Noted. 
 
F-19.  The potential for impacts to brown pelicans and other listed species relative to 
ecosystem research, monitoring and restoration features were fully addressed in the 2001 
consultation BA.  The sentence referenced in the comment was providing the reviewer of the 
Draft SEIS a specific reference point (Chapter 8) from which they could review pertinent 
information on listed species affected by ecosystem research, monitoring and restoration 
features. 
 
As discussed in the 1999 Final IFR/EIS and the Corps’ 1999 Biological Assessment for the 
channel improvement project, dredging and disposal activities are expected to have no effect 
on brown pelicans.  However, some of the ecosystem research activities developed through 
the ESA consultation process may affect brown pelicans.  Therefore, the 2001 BA addresses 
these new activities.  The BA concludes that they may affect but are not likely to adversely 
affect brown pelicans (BA at Section 8.4.2.4). 
 
F-20.  The USFWS will be furnished monitoring reports on the mitigation sites. 
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September 12, 2002 
 
 
Colonel Richard W. Hobernicht 
U.S. Army Corps of Engineers, Portland District 
CENWP-EM-E Attn: Robert Willis 
P.O. Box 2946 
Portland OR 97208-2946 
 
Dear Colonel Hobernicht: 
 
Thank you for the opportunity to comment on the U.S. Army Corps of Engineers’ Draft 
Supplemental Integrated Feasibility Report and Environmental Impact Statement (SDEIS) for 
the Lower Columbia River Channel Improvement Project. I continue to support the proposed 
channel deepening project provided that environmental issues raised by the state and others are 
sufficiently addressed by the Corps in the Final Supplemental Environmental Impact Statement 
(FSEIS). 
 
The Columbia River navigation channel is important to the state’s economic health, serving as a 
significant conduit for international trade. Deepening the channel to accommodate fully loaded 
new-generation deep-draft vessels would continue the Port of Portland’s role as a vibrant 
regional port that makes the world market accessible to the goods grown and manufactured 
throughout this region. We have more than a thousand growers and manufacturers in this region 
who rely on the Columbia River channel as an affordable means to reach global markets. In 
rural areas, the project will help keep transportation costs down for growers of agricultural 
products and makers of export goods. 

S-1 
However, in considering the deepening project, we must maintain our important environmental 
standards to protect fish, wildlife and water quality. Given Endangered Species Act listings and 
Clean Water Act concerns, it is imperative to ensure the project minimizes and mitigates 
potential impacts to native salmonids and water quality. 
 
Attached you will find comments from several state agencies. There are several key concerns 
that need to be addressed in the FSEIS. 
 
First, the project must be implemented in a manner that is consistent with local, state and federal 
requirements. This includes federal requirements that are implemented by state agencies. 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-1.  Comments noted. 
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Colonel Richard W. Hobernicht 
September 12, 2002 
Page 2 
 
 
 
Second, the Corps must maximize opportunities for the beneficial use of dredged sand, and avoid 
disposal that adversely impacts offshore and estuarine habitat. In addition, the Corps must 
carefully consider the project’s potential impacts on sediment transport within the Columbia 
River estuary to ensure the littoral system is managed in an effective and sustainable manner. 
 
Third, the adaptive management process for the project must be open and transparent. At a 
minimum, state agencies having interest and expertise in the estuary should be included in the 
adaptive management framework. Any decisions to change the project through this process  
should be considered publicly, and include input from interested stakeholders. 
 
Lastly, support from the state is dependent on the Corps appropriately addressing agency 
concerns specified in the attachment to this letter. Oregon’s state agencies are prepared to work 
with the Corps to resolve issues identified in the comments. 

S-1 
Not all state agencies with an interest in the project are commenting on the DSEIS. The 
Department of Environmental Quality (DEQ) and Department of Land Conservation and 
Development (DLCD) will not comment due to their upcoming reviews of the proposed  
deepening project under the Clean Water Act and Coastal Zone Management Act. As you know, 
DEQ and DLCD are working with the Corps and sponsoring ports toward commencement of the 
state’s public review processes for the project. The review processes for both agencies will  
include public hearings and comment opportunities. In addition, other state agencies, some of 
which are submitting comments as part of this document, will participate in and comment on the 
state review processes conducted by DEQ and DLCD. 
 
Thank you again for the opportunity to comment on the SDEIS. I look forward to working with 
the Corps to make this project one that provides economic benefits and maintains the 
environmental health of the Lower Columbia River. 
 

 

Corps of Engineers Response 
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Oregon Department of Fish and Wildlife (ODFW) 
 
SUMMARY OF COMMENTS 
 
The Oregon Department of Fish and Wildlife’s (ODFW) Intejurisdictional Fisheries 
staff, Habitat Division, and Marine Resources Program have reviewed the US Army 
Corps of Engineers’ (Corps) Draft Supplemental Integrated Feasibility Report and 
Envirorunental Impact Statement for the Columbia River Channel Improvement Project 
(DSEIS). This letter serves as ODFW’s response to the DSEIS concerning both river 
dredging and disposal options and ocean disposal issues. ODFW reserves the right to 
provide additional comments as part of the state's review of coastal zone management 
certification and water quality certification. 
 
The Department provided comments on the Draft Environmental Impact Statement 
(DEIS) through the State of Oregon’s DEIS response in February 1999. ODFW also 
commented on the Final Environmental Impact Statement (FEIS) through the State of 
Oregon’s FEIS response in November 1999. We continue to have comments and 
concerns relative to the project. ODFW’s major points of concern with the project 
continue to be offshore disposal site issues, threatened and endangered species effects,  
timing, mitigation for offshore and estuarine impacts, and additional information needs. 
In addition, the Department has serious concerns with two of the restoration/DMD sites 
proposed for the first time in the DSEIS. Finally, ODFW believes that it is critical for 
state agencies to be involved with the adaptive management framework proposed by the 
Corps. 

S-2 
The project area is situated within federally designated critical habitat for Snake River 
sockeye and chinook salmon. Dredging will occur in the Lower Columbia River where 
steelhead, chum, and chinook are also listed as threatened under the federal Endangered 
Species Act. Willamette River chinook and steelhead are also listed as threatened. In  
addition there are a number of state-listed endangered, threatened, and sensitive species 
in the project area including Lower Columbia River coho which are not currently  
federally listed. 
 
While the Corps has addressed a number of issues raised in our prior comments, such as 
removal of all wetland dredged material disposal sites in Oregon and smelt sampling 
studies, ODFW continues to have a number of serious concerns with the proposal. We 
continue to be concerned that impacts to several of the important resources in the river 
have not been adequately addressed. While we support the work that has been done so 
far on sturgeon, ODFW believes there are still unanswered questions regarding the 
entrainment impacts on sturgeon mortality and disposal impacts on sturgeon rearing 
habitat. If the current telemetry study indicates that dredging and/or disposal would have 
adverse effects on these resources, ODFW requests that appropriate mitigation actions be 
developed including avoidance, minimization and compensation. 
 
In addition, we continue to have serious concerns with the proposed offshore 
management of dredged material disposal (DMD). We summarize the ocean disposal 
 

Corps of Engineers Response 
 
 
 
S-2.  Comments noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-3.  After further consultation with ODFW, the Final SEIS is revised to specifically address 
Lower Columbia River coho salmon.  The Corps has added a discussion of Lower Columbia 
River coho to the revised Coastal Zone Management Consistency Determination (Volume 2, 
Exhibit F). 
 
In addition to the species listed under the Endangered Species Act that were the subject of 
consultation with USFWS and NOAA Fisheries, the State of Oregon has requested that the Corps 
include Lower Columbia River native coho salmon listed as endangered under the State's ESA.  
Coho spawn in small, relatively low gradient tributaries in the lower Columbia River. Juveniles 
rear in these tributaries for two years before migrating to the ocean. Adult coho return to spawn 
as three year olds.  Lower Columbia River coho are predominately of hatchery origin, with only 
the Clackamas and Sandy Rivers still having wild runs.  Most of the coho juveniles in the 
channel improvement project area are of hatchery origin and are released from mainstream and 
tributary hatcheries as smolts.  Coho juveniles are considered stream type since most of their 
rearing occurs in the tributary areas.  Consequently, the analysis of the impacts to federally listed 
stocks with stream type juveniles by the channel improvement project consultation would apply 
for coho as well.  In addition, all the monitoring and restoration actions proposed for the federally 
listed stocks would be beneficial for juvenile coho as well.  Adult coho return in the same time 
frame as federally listed stocks of adult fall chinook and would use the same habitat.  
Consequently, the assessment done for adult fall chinook would be applicable for coho.  As a 
result, the Biological Assessment and Biological Opinion prepared for the channel improvement 
project for the federally listed stocks in the Columbia River is considered adequate for the 
assessment of impacts to Lower Columbia River coho. 
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issues below. Specific comments on the offshore portions of the DSEIS are addressed in 
Attachment A. 
 
State Endangered Species Act 
 
In our prior comments on the FEIS, the Department addressed the issue that the Oregon Fish and 
Wildlife Commission had listed Lower Columbia River coho as an endangered species under the 
State Endangered Species Act (ESA) (July, 1999 Commission meeting). This was the first time 
the Commission had listed a species since the State ESA was significantly amended in 1995.  
The statute now requires that the state adopt survival guidelines when a species is listed.  In 
addition, the statute has a new requirement for state incidental take permits for state-listed 
threatened and endangered species (ORS 496.172(4). State incidental take permits are not 
needed for species covered by a federal consultation. The only state-listed species that is not 
also federally listed is the Lower Columbia River coho which was not addressed in the 
Biological Opinion by the National Marine Fisheries Service. The state definition of take is 
different than the federal definition. The state definition is "Take " means to kill or obtain 
possession or control of any wildlife. The USACE needs to address the standards for an 
incidental take permit for Lower Columbia River coho potentially affected by the channel 
deepening and disposal actions. The standard for issuance of an incidental take permit is that the 
take will not adversely impact the long-term conservation of the species or its habitat. (ORS 
635-100-0170(l). 

S-3 
As we mentioned in our previous correspondence, survival guidelines are defined as quantifiable 
and measurable guidelines that the commission considers necessary to ensure the survival of 
individual members of the species. State Land Owning or Managing Agencies such as the 
Division of State Lands (DSL) need to determine whether an action proposed on state land is 
consistent with the survival guidelines. If the agency determines that the proposed action has the 
potential to violate the survival guidelines, it must notify ODFW. ODFW then has 90 days to 
recommend reasonable and prudent alternatives, if any, to the proposed action which are 
consistent with the guidelines. The submerged and submersible lands in the Columbia River, as 
well as many of the islands in the Columbia River, are state lands managed by DSL. 
 
The most relevant standard in the survival guidelines for Lower Columbia River coho is that 
actions shall be avoided that cause a violation of water quality standards established by the 
Oregon Department of Environmental Quality. To be consistent with the survival guidelines for 
Lower Columbia River coho then, the project must meet state water quality standards. We will 
not know if the project meets state water quality standards until the Department of  
Environmental Quality completes its 401 Water Quality Certification process later this year. 
 
Timing Issues 
 
The Oregon Department of Fish and Wildlife has “Timing of In-Water Work to Protect Fish and 
Wildlife Resources” that permit applicants are typically required to adhere to by the regulatory 

S-4     agencies. Activities within the designated Columbia River navigation channel have usually not 
been required to meet the Department's timing guidelines. The Corps however, is proposing a 
number of activities outside of the navigation channel including flow-lane disposal.  Any 
 

Corps of Engineers Response 
 
S-3 (con’t).  In that assessment the Corps and Services developed a conceptual model of the 
Lower Columbia River ecosystem relationships that are significant for salmonids.  This model 
also applies to Lower Columbia River coho.  Because the habitat requirements of adult salmonids 
are limited in the lower Columbia River, the model focuses on juvenile salmonids.  The 
conceptual model incorporates the best available science for adult and juvenile salmonids.  The 
basic habitat-forming processes-physical forces of the ocean and river-create the conditions that 
define habitats.  The habitat types, in turn, provide an opportunity for the primary plant 
production that gives rise to complicated food webs.  All of these pathways combine to influence 
the growth and survival and, ultimately, the production and ocean entry of juvenile salmonids 
moving through the lower Columbia River. 
 
The conceptual model also demonstrates that the project complies with the Survival Guidelines in 
ORC 635-100-135.  Specifically, the analysis demonstrates that the project should not degrade 
water quality, reduce stream flows, affect gravel in spawning areas, adversely affect riparian 
habitat, or impair fish migration.  The ESA analysis, including the conceptual model, also 
demonstrates that the project and any incidental take associated with it will not adversely impact 
the long term conservation of Lower Columbia River coho or its habitat, or significantly decrease 
the likelihood that the fish will recover.  The ESA analysis also demonstrates that the Project 
complies with the Survival Guidelines in ORC 635-100-135. 
 
Although none of the changes identified in the conceptual model from the channel improvement 
project are believed to have a measurable effect on existing habitat types, the Corps is proposing 
to implement compliance measures to ensure effects will be minimized and will also monitor to 
confirm this conclusion.  In addition, proposed ecosystem restoration and research actions will 
benefit Lower Columbia River coho.  Based on the above, the project will not have a significant 
effect on native Lower Columbia River coho. 
 
Specifically, through the Section 401 water quality certification process, which is currently 
underway, the state will obtain reasonable assurance that the project will not violate state water 
quality standards. 
 
 
 
 
 
 
 
 
S-4.  As indicated and coordinated through the ESA consultation process the following in-water 
timing restriction have been agreed to by both the NOAA Fisheries and USFWS as protective of 
aquatic species.  These restrictions, in conjunction with the best management practices (as 
described in the Biological Assessment and Opinions) for dredging and disposal, minimize 
impacts to species of concern including state species of concern. 
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Corps of Engineers Response 
S-4 (con’t). 
 
Dredging Timing 

Construction Features Type of Dredging Timing 
Navigation channel, including overdepth 
and overwidth dredging at depths greater 
than 20 feet 

Hopper 
Pipeline 
Mechanical excavation 

No timing windows 
No timing windows 
No timing windows 

Turning basins at depths greater than 20 
feet 

Hopper 
Pipeline 

No timing windows 
No timing windows 

Rock removal with blasting  Mechanical excavation November 1 to February 28 
Rock removal at depths  
greater than 20 feet 

Mechanical excavation No timing windows 

Berths  Mechanical excavation November 1 to February 28 
Ecosystem Restoration Features   

Lois Island Embayment Habitat Restoration Mechanical excavation 
Pipeline 
Hopper 

No timing window for 
material placed in the 
temp. construction sump 
at CRM 18-20. Pipeline 
dredging of material from 
the temp. construction 
sump will occur in the 
November to February 
in-water work window. 

Purple Loosestrife Control Program  July 1 – Oct 31 (no dredging 
required; represents 
application timeframe) 

Miller/Pillar Habitat Restoration Pipeline No timing windows 

Tenasillahe Island Interim Restoration1 
(Tidegate/Inlet Improvements) 

Mechanical excavation July 1 – September 15 

Tidegate Retrofits for Salmonid Passage Mechanical excavation July 1 – September 15 

Walker/Lord and Hump/Fisher Islands 
Improved Embayment Circulation 

Mechanical excavation July 1 – September 15 

Cottonwood/Howard Island Proposal2  
Columbian White-Tailed Deer Introduction 

Not Applicable No timing window (no 
dredging required) 

Tenasillahe Island Long-Term Restorations3 

(Dike Breach) 
Mechanical excavation 
 

July 1 – September 15 

Bachelor Slough Restoration4 Pipeline July 1 – September 15 
Shillapoo Lake Restoration5 Mechanical excavation July 1 – Sept 15 (in-water 

work only); balance of work 
behind flood control levees 
and thus no timing window 

Mitigation Action   
Martin Island Embayment Pipeline No timing window 

 
 
All flowlane disposal, as mentioned in your comment, is typically done in the channel or channel 
margins in water depths of 50-65 feet.  No timing restrictions are used for maintenance dredging.  
The reason for the ongoing exclusion from the in-water work period for the channel work is that 
it occurs at a depth below 20 feet, which is the depth that salmon commonly migrate.  
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activities outside of the navigation channel should be conducted within the Department’s timing 
guidelines. The in-water work timing for the Columbia River is November 1 - February 28. The 

S-4     Department understands that the Corps will be continuing studies on sturgeon and crab in order 
to minimize the effects of dredging on these species. The results of these studies will need to 
result in timing of dredging operations that minimize impacts to these resources. 
 
Off-Shore Disposal Issues 
 
The Department continues to have significant concerns with the proposed offshore 

S-5     disposal site management. The main issues with marine disposal are the task force, the 
size of the site, the lack of adequate biological characterization of site, and the lack of 
mitigation. These concerns are outlined in more detail in Attachment A. 
 
Proposed Restoration/DMD Sites 
 
The DSEIS contains a proposal for 2 significant new restoration/dredged material 
disposal actions in the Columbia River estuary. The Department has serious concerns  
with the Lois-Mott Island proposal and the Miller-Pillar Rock pile dike proposal. ODFW 

S-6     understands that the Corps, NMFS and USFWS developed these restoration actions. The  
state of Oregon however, was not consulted in the development of these options and we  
have serious questions as to their actual restoration value in addition to their impacts on  
existing natural resources. 
 
The proposed fill at Lois-Mott Island is for 357 acres. It is proposed in an area adjacent  
to the Tongue Point site for a net pen and select area fishery for coho and chinook salmon 
that has received substantial funding from the Department since 1995. The site of the  

S-7     proposed fill is the main area used by fishers in the terminal fishery. We are concerned 
that the proposal would destroy the fishery all together. The Tongue Point fishery is part  
of a joint Oregon-Washington strategy to maintain adequate fishing opportunities for the 
commercial fishing industry in the Columbia River. The proposed restoration site is also 
a rearing area for sturgeon and a popular sport fishing location for sturgeon. 
 
The second proposal at Millar-Pillar would essentially unite Miller Sands and Rice Island 
and would consist of 234 acres of fill. The Department is concerned with this proposal  
for a number of reasons. First, the state, Corps and other federal agencies are already  
trying to deal with a significant bird predation issue created by the existing dredge  
material islands at Rice Island and other locations. We do not believe that it is 
appropriate to add dredged material to these artificially created islands, further 

S-8     exacerbating the bird predation problem. In addition, the proposal would basically split 
the river flow in two. There is a biological value in the current water exchange between 
Jim Crow Sands and Miller Sands. There are two tongues of water that go around Jim 
Crow Sands. The proposed dredged material disposal would substantially reduce this 
flow. If the water flow is eliminated between Miller Sands and Jim Crow Sands, ODFW 
is concerned that the Oregon side of the channel will fill in. This is an important  
commercial fishing area as well. 
 

Corps of Engineers Response 
 
S-4 (con’t).  As long as the dredge discharge is kept below 20 feet, impacts are expected to be 
minimal.  Flow lane disposal in off channel areas that are as deep or deeper than the main 
channel should also have a minimal effect on salmon.  Studies conducted to date have been used 
to develop the restrictions in the above table.  Additional research on sturgeon will be used to 
manage disposal operations to minimize impact to sturgeon and their habitat, including potential 
scheduling of disposal operations.  Additional information regarding entrainment of crab during 
dredging operations has been incorporated into Exhibit K-4.  This information confirms that the 
impacts to crab should be small. 
 
S-5.  General comment noted; specific comments are addressed under S-12 through S-30. 
 
S-6.  Lois Island embayment and Miller-Pillar ecosystem restoration features were initially 
discussed and conceptually developed in 1997 with a multiple agency team, which included 
ODFW representatives during the course of the Lower Columbia River Restoration meetings.  
All of the ecosystem restoration features described in the 1999 Final IFR/EIS, as well as Lois 
Island embayment and Miller-Pillar, were a direct outcome of these interagency meetings.  The 
Miller-Pillar ecosystem restoration feature was circulated and comments addressed in our 
October 1998 Draft IFR/EIS.  Miller-Pillar was not included in the 1999 Final IFR/EIS due to 
NOAA Fisheries concerns regarding avian predators utilizing the pile dikes associated with the 
feature.  NOAA Fisheries concluded that with resolution of the avian predation problems 
(cormorants perching on pile dikes and foraging on juvenile salmonids), their concern over 
implementation of Miller-Pillar feature would be negated (Ben Meyer, personal communication 
NOAA Fisheries).  The Corps, through use of avian excluders placed on pilings and spreaders, 
which are pile dike features used by perching cormorants, has resolved this issue to the 
satisfaction of NOAA Fisheries. 
 
The Oregon Department of Land Conservation and Development’ December 1, 1999 review of 
our 1999 CZMA determination specifically requested estuarine restoration actions be included in 
the proposed project.  The State of Oregon was contacted as it related to the zoning for the sites 
and the Corps had conversations with DLCD prior to including these restoration sites as part of 
the ESA consultation.  Further, the Corps and the sponsor ports held a briefing for the State of 
Oregon on these actions after the release of the Biological Assessment on January 28, 2002.  
Specific State of Oregon concerns related to the Lois Island embayment and Miller/Pillar 
ecosystem restoration features are addressed in subsequent responses. 
 
S-7.  The Federal Government disagrees that the proposed restoration would destroy the fishery.  
The proposed ecosystem restoration feature, as revised, is separated from the Tongue Point net-
pen site by greater than approximately 3,000 feet at the nearest point.  The restoration feature will 
impact part of the area established for the select area fishery (terminal) for coho and Chinook 
salmon.  We will first address area extent of the ecosystem restoration feature relative to the 
select area fishery at Tongue Point and potential impact to the net rearing pens where the juvenile 
salmonids are raised.  The total acreage base for the select area fishery (SAF) is approximately 
1,032 acres.  As initially proposed, the 357-acre restoration feature would impact 35 percent of 
the acreage base for the select area fishery (SAF) at Tongue Point.  The Corps’ revised proposal 
to develop tidal marsh habitat in Lois Island embayment would utilize 191 acres or 19% of the 
Tongue Point SAF acreage base (3% of the 6 lower Columbia River SAF sites).  Tidal marsh 
habitat development (fill) would start along the northern edge of the embayment and proceed 
southward in a relatively uniform manner. 
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Corps of Engineers Response 
 
S-7 (con’t).  A large, open embayment comprising a substantial portion (81%) of the SAF 
acreage base would remain post-restoration for terminal fishers.  The remaining acreage base 
(841 acres) would still be substantially larger than four of the 6 SAFs established in the lower 
Columbia River.  The South Channel (432 acres), Blind Slough/Knappa Slough (700 acres), 
Steamboat Slough (73 acres) and Deep River (190 acres) SAFs are all narrow, linear fishing 
zones.  Thus, the remaining acreage in the Tongue Point SAF is more than adequate to support a 
terminal fishery. 
 
The net pens are currently located at the dock at South Tongue Point.  We estimated that the 
distance from the net pens to the southernmost extent of our original restoration proposal was 
1,250 feet.  The revised proposal would result in a separation distance of approximately 3,000 
feet.  Dredged material to be placed at Lois Island embayment is medium sand with some fine 
and coarse-grained sand that is suitable for unconfined in-water disposal (1999 Final IFR/EIS; 
Section 2.5.1).  There are no contaminant issues associated with the material to be placed.  The 
sandy dredged material will settle rapidly in place and turbid water associated with placement 
will be localized around the discharge point.  Thus, the Federal Government anticipates no affect 
to juvenile salmonids raised in pens at the South Tongue Point dock. 
 
The most popular location for the sturgeon sport fishery in the general project area lies north of 
Mott Island and east of Tongue Point, outside our proposed restoration site.  The temporary sump 
location alongside the navigation channel, from which material would be pumped to the 
embayment, lies immediately north of the most popular sturgeon fishing area.  Occasional use of 
the embayment for sturgeon fishing does occur but the “popular sport fishing location for 
sturgeon” lies outside the restoration area.  We concur that juvenile sturgeon rearing occurs in the 
embayment.  Restoration of tidal marsh habitat would ultimately increase detrital export to the 
estuary providing more food for benthic invertebrates and in turn benefiting white sturgeon.  Any 
habitat restoration action will result in benefits to some species and detriments to others.  While 
the Lois Island restoration feature may have impacts to other species, including white sturgeon, 
the results are expected to be beneficial to endangered juvenile salmonids as well as other fish 
and wildlife resources over the long-term. 
 
S-8.  The comment that the Miller/Pillar ecosystem restoration feature “… would essentially 
unite Miller Sands and Rice Island …” is incorrect.  The Miller/Pillar feature would physically 
begin approximately 600 feet upstream of Miller Sands Spit, channel-ward of the marsh at the 
upstream tip of Miller Sands Island.  The feature would extend upstream to a point approximately 
1,750 feet downstream of Pillar Rock Island.  The location of the Miller/Pillar feature, south of 
the navigation channel at CRM 25-26.5 is approximately 4 miles upstream of Rice Island at 
CRM 21-22.5 that lies north of the navigation channel.  The state’s comment that it is 
inappropriate to add dredged material to Rice, Miller Sands Spit and Pillar Rock given the 
significant bird predation issue created by the existing dredged material islands in the estuary is 
based on a misunderstanding of the proposal.  As revised to respond to comments on the Draft 
SEIS (Section 4.8.6.3), the Miller/Pillar ecosystem restoration feature will restore tidal marsh and 
intertidal flats habitat in a naturally erosive area.  The restored tidal marsh and intertidal flats 
habitat would be inundated daily by tidal action.  Thus, the ecosystem restoration feature, in 
addition to not being connected to Miller Sands, Rice or Pillar Rock Islands, would represent a 
tidal marsh and intertidal flats habitat.   
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The Department is also concerned that the proposed restoration actions are not truly 
restoring habitat types that have been the most severely impacted in the estuary.  
According to the excellent 1983 CREST document, Changes in Columbia River Estuary  

S-9     Habitat Types Over the Past Century by Duncan Thomas, tidal marshes (- 43.1%) and  
spruce swamps (- 76.8%) are the habitats that have been the most adversely affected over  
the past 100 years. Shallow water and flats have actually increased by over 10%. In fact  
every estuarine habitat type has experienced a loss except shallow water and flats. 
 
In addition, ODFW is concerned that the Lois-Mott Island proposal does not restore the  
historic nature of the estuary. The historic nature of Lois and Mott Islands was that they  

S-10   were not islands at all. They are dredge spoil islands. True restoration for these sites  
would be to remove the existing dredge material, not to add additional dredge material.  
While we are not proposing that the Corps remove Lois and Mott Islands, we do not  
believe it is appropriate to call filling of the existing embayment restoration. 
 
The Department is also very concerned with the magnitude of the restoration projects  
being proposed by the Corps. We do not believe it is prudent to proceed with projects of  

S-11   this size without significant pre and post monitoring to ensure that the project is truly  
providing a biological benefit. We believe it would be more prudent to create pilot  
projects first to determine if the proposals are appropriate. 
 

Corps of Engineers Response 
 
S-8 (con’t).  The restoration feature would not provide nesting habitat for Caspian terns or other 
bird species and would not exacerbate the bird predation problem.  Pilings and spreaders 
comprising the pile dikes would be fitted with bird excluders that the Corps has placed on most 
estuary pile dikes since 2000.  These excluders have been effective in keeping cormorants off the 
pile dikes. 
 
Third, the state contends that the feature would basically split the river flow in two and eliminate 
the river flow between Miller Sands and Jim Crow Sands.  This remark is inaccurate.  The major 
source of river flow into Cathlamet Bay in this vicinity is Woody Island Channel immediately 
upstream of Pillar Rock Island.  The Corps’ field data collected in the proposed Miller/Pillar pile 
dike field indicates that flows in the vicinity are primarily directed downstream (west) rather than 
south between the islands. 
 
The Corps’ two-dimensional current model from the navigation channel to south of the 
restoration feature also supports the flow direction and indicates only slight changes would occur 
post-construction of the pile dike field.  No infill of the Oregon side of the channel would occur 
due to implementation of this feature.  The proposed feature would render about 14% of the 
1,629-acre Miller Sands Drift unsuitable for future commercial gill net fishery use, while the 
remaining 86% would remain suitable for commercial fishing purposes. 
 
S-9.  The Federal Government agrees that tidal swamp and tidal marsh habitat have been the 
most severely impacted in the estuary.  Tidal swamp and tidal marsh habitats, however, were 
primarily lost via establishment of diking districts and the subsequent construction of dikes to 
allow conversion of former tidal lands for agricultural, industrial and/or urban purposes.  These 
lands are virtually unavailable for restoration to tidal marsh and swamp as they are held in 
multiple-party private ownerships.  Thus, our restoration course of action was predicated upon 
availability of lands for restoration purposes targeting lands already in public ownership.  The 
Tenasillahe Island long-term restoration feature would restore about 1,778 of tidal marsh habitat 
and represents the best potential action for tidal marsh restoration in the Columbia River estuary.  
While this proposal is constrained for implementation by USFWS management objectives for 
Columbian white-tailed deer, it is a significant contribution to the Columbia River estuary. 
 
To address the state’s and other similar comments about types of habitats to be restored, the 
Corps will modify the Lois Island embayment and Miller-Pillar ecosystem restoration features.  
Rather than attempt to mimic the historic bathymetry of these locations, the Corps will place fill 
material to an elevation of approximately +6.6 feet MLLW in order to develop tidal marsh 
habitat.  This will reduce the acreage targeted for restoration purposes to approximately 191 acres 
of tidal marsh habitat at Lois Island embayment.  These features would provide for restoration of 
tidal marsh habitat, a focal point for restoration efforts by the multiple parties addressing 
estuarine habitat restoration. 
 
Attainment of tidal marsh habitat on dredged material at Lois Island embayment is achievable as 
evidenced by existing tidal marsh habitat that has developed on the interior borders of Lois and 
Mott Islands and at South Tongue Point, lands formed by deposition of sandy dredged material. 
Tidal marsh formation around Miller Sands Island, the interior shores of Miller Sands Spit (in 
part) and the south shoreline of Pillar Rock Island are additional examples of tidal marsh 
development associated with dredged material islands. 
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Corps of Engineers Response 
 
S-10.  The goal of restoration is to restore historic habitat functions and values, not to restore 
predevelopment features at the entire Lois Island embayment location.  The consultation 
determined that these restoration features would return lost functions and values that would 
benefit listed salmon species.  The historical habitat loss at the present Lois Island embayment 
not only involved the formation of Lois and Mott Island and South Tongue Point from dredged 
material but the dredging of that material from the intertidal marsh, mudflat and shallow subtidal 
habitats that formerly comprised the Lois Island embayment area.  The Corps’ initial restoration 
proposal was to restore the historical bathymetry of the Lois Island embayment, for which we 
have records.  Our modified restoration proposal, in response to S-9 and other similar comments, 
is to restore tidal marsh habitat at Lois Island embayment.  The Corps recognizes that this 
represents only partial restoration of the total area impacted at this specific location.  Removal of 
Lois and Mott Island, and even South Tongue Point does indeed represent another restoration 
option at this location.  However, the extensive intertidal marsh and riparian forest associated 
with these islands represents important habitat for listed Columbia River salmonid ESUs plus 
important habitat for other fish and wildlife resources, including bald eagles, another listed 
species.  Thus, the Corps did not consider removal of these islands and the Corps does not concur 
that such an action would be beneficial in the estuary. 
 
S-11.  As discussed in response to S-9, the Corps has revised the proposed action at Lois 
Embayment and at Miller/Pillar to focus on restoration of tidal marsh habitat.  There are 
numerous examples of successful tidal marsh establishment on dredged material in the Columbia 
River estuary (response S-9).  In addition, the proposed action at Lois Embayment has been 
significantly reduced in size and the Miller/Pillar action will be conducted one cell at a time to 
assess results before proceeding further.  These projects are proposed as part of a restoration and 
research actions from the Endangered Species consultation with NOAA Fisheries and USFWS, 
and therefore include a range of monitoring actions to be conducted in concert with restoration.  
Given the proposed revisions to the restoration actions, the successes with similar actions 
elsewhere in the estuary, and the proposed monitoring, the Corps believes it is prudent to 
implement these restoration features in conjunction with the channel improvement project.  By 
doing so, it allows the Corps to take advantage of its authorities, willing sponsors, available cost-
sharing dollars, and materials and equipment required to construct these features which otherwise 
would be difficult to obtain. 
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Attachment A 
 
Supplemental EIS 7/2002 
Ocean Disposal and Marine Resource Concerns 
 
The Oregon Department of Fish and Wildlife (ODFW), Marine Resources Program has reviewed 
the draft Supplemental Integrated Feasibility Report and Environmental Impact Statement 
(DSEIS) (Corps, July 2002). ODFW has provided comments to the Corps on ocean disposal and 
marine resource concerns at MCR on several occasions over the past 5 years. We provided 
written comments on the DEIS, FEIS, MCR Ocean Disposal Site Management and Monitoring 
Plan, Batelle’s Dungeness Crab/Flatfish Burial Study, and Crab Entrainment Technical 

S-12   Memorandum. Additionally, ODFW has given direct input on all marine issues of concern 
through the Ocean Disposal Task Force process. Despite these efforts, our concerns receive little 
or no response from the Corps and appear to not receive consideration in Corps decisions on 
ocean disposal and related issues. Our comments in this letter reflect this issue. The lack of 
consideration from the Corps perpetuates the ongoing skepticism in the EIS process and the 
Ocean Disposal Task Force. 
 
This section provides ODFW’s comments on the Draft Supplemental EIS (DSEIS) as it relates to 
marine resources and issues. We also take this opportunity to reiterate our concerns on issues that 
have yet to be addressed to the satisfaction of this agency. 
 
Deep Water Ocean Disposal Site: 
 
The overall size of the proposed Deep Water Ocean Disposal Site continues to be of concern to 
ODFW. The size becomes more excessive with the addition of other disposal options. The Deep 
Water Site is now twice as large as needed for the volume of material that will actually be 
disposed there. The Corps’ original areal calculation of the Deep Water site was based on a 
disposal volume of 225mcy, but the actual disposal volume is less than half because most of the 
material will go to other disposal sites. ODFW has repeatedly requested that the size of the 
proposed site be adjusted (reduced) to account for other disposal options. However, the Corps 
contends that the site must be large enough to accommodate the full 225 mcy in the event that all 
other disposal options are eliminated. ODFW strongly disagrees with this rationale. It is highly 

S-13   unlikely that all other sites would be eliminated. The Deep Water Site should be the minimal 
size necessary to accommodate the amount of material actually going to the site, and not be sized 
for its potential as a sink hole for the Channel Deepening and other dredging projects. 
Furthermore, the site must be “manageable” in terms of being able to detect and respond to 
adverse impacts caused by disposal. MPRSA, Section 102/Sec. 228.5(d) states: “The size of 
ocean disposal sites will be limited in order to localize for identification and control any 
immediate adverse impacts and permit the implementation of effective monitoring and 
surveillance programs to prevent adverse long-range impacts.” The Corps has often stated they 
lack the funds to do detailed baseline studies and can only do limited studies to address specific 
concerns. This further supports scaling back the site to a more manageable size. 
 

Corps of Engineers Response 
 
S-12.  Specific comments are addressed in S-13 through S-30, and we request that the reviewer 
also see the response to F-2.  The Federal Government disagrees with ODFW characterization of 
the coordination on the Ocean Disposal element to date.  The Corps and USEPA have jointly and 
separately coordinated with ODFW throughout the IFR/EIS study process leading to 
identification of the Shallow Water and Deep Water Sites as candidates for formal designation by 
USEPA in the 1999 Final IFR/EIS.  The USEPA is the responsible agency for designation and 
administration of Ocean Dumping sites under the Marine Protection, Research, and Sanctuaries 
Act of 1972, as amended (also referred to as the Ocean Dumping Act).  The Corps is the primary 
user of those sites, here off the Columbia River, and elsewhere throughout the Nation.  The Corps 
coordinates its project-level efforts (e.g., MCR and Columbia River which involve use of 
designated (a USEPA 102 action) or selected (a Corps 103 action) ocean sites with ODFW.  
Previous ODFW comments have been given serious consideration by the two agencies. 
 
This is to clarify the role of the Final SEIS with regard to site designation.  The Final SEIS serves 
to supplement the Final Integrated Feasibility Report and Environmental Impact Statement 
(1999 Final IFR/EIS) by documenting additional information, environmental analysis, and 
project modifications resulting from consultation under Section 7 of the ESA; to update the 
disposal plan; to update the project economics; and to comply with NEPA requirements and with 
the Washington State Environmental Policy Act (SEPA) without changing the elements of 
the1999 Final IFR/EIS related to the Ocean Dredged Material Disposal Sites designation which 
will be completed by USEPA.  With regard to ocean site designation, additional environmental 
information (e.g., baseline characterizations) has been generated, which the Final SEIS discloses 
(see Exhibit N).  The Final SEIS discussed new project alternatives, which include identification 
and evaluation of restoration elements as the preferred disposal alternative for river material that 
had been identified in the1999 Final IFR/EIS for ocean disposal.  Under the revised plan 
discussed in this Final SEIS, construction of the restoration sites would preclude ocean disposal 
of any of the river channel dredged material from the initial construction as well as the first 20 
years of maintenance (O&M).  If these restoration features are not fully implemented, the 
channel project material would be disposed at USEPA-designated ocean sites.  The need for 
ocean dredged material disposal site designations remains fundamentally unchanged by the Final 
SEIS and will proceed as discussed in the1999 Final IFR/EIS to formal rulemaking by USEPA.  
The primary need for new ocean sites is driven by maintenance of a separate Corps project, the 
Mouth of the Columbia River navigation channel. 
 
S-13.  The Federal Government disagrees that it did not consider ODFW’s concerns regarding 
ocean disposal.  The ocean dredged material disposal site selection process and resulting 
configuration on the Deep Water Site and Shallow Water Site is documented in Appendix H, 
Volumes I, II, and III.  The ODFW was an active participant in the site selection process and 
contributed much to the final site design.  We disagree with ODFW’s interpretation of federal 
regulation.  The rationale for sizing of the Deep Water Site is documented in the 1999 Final 
IFR/EIS, and anticipates that the Shallow Water Site and North Jetty (a 404) Site will continue to 
exist and be used (see also response to S-14).  The Deep Water Site was planned primarily for 
material from the MCR project as the channel improvement project was expected to only 
generate a relatively small volume to be disposed in the ocean and that mainly generated during 
the two years of initial construction.  The determination of “need” and appropriate “size” to meet 
that need is the responsibility of the USEPA, the agency with statutory authority for designation 
and administration of ocean sites.   
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For several years, expanded Site E (proposed as the “Shallow Water Site”) has accommodated 
and will continue to accommodate, a substantial amount of the annual maintenance dredging 
volume (2.1 - 3.7 mcy). There is no justification to assume that this capacity would decrease to 
zero. Additionally, the Corps proposes two new restoration projects, Miller-Pillar and Lois-Mott 
Island Embayment, which will reduce ocean disposal by another 14 mcy. Though these projects 

S-14   are of concern to ODFW and may result in their elimination, we also recognize that the Corps 
may use these sites. If this is the case, there will be14 mcy less material dumped in the Deep 
Water Site. The decision on the restoration projects will likely be decided prior to final 
designation of the Deep Water Site, thus allowing time to adjust the size of the site prior to 
designation.  Is there any reason the Corps and EPA would not use this information in the final 
size determination of the site? 
 
The North Jetty Site is another disposal option with an annual capacity of 100,000 -500,000 cy. 
In total, the volume of material destined for ocean sites other than the Deep Water Site is 
between 2.6 and 4.2 mcy per year (130 - 210 mcy over 50 years), or between 58 and 93 percent 
of all ocean-going dredge material. That percentage will further with the two restoration 
projects. We can think of no justification for maintaining the Deep Water Site at 9,000 acres 

S-15   (4,000 acres internal). The correct response is to reevaluate the total area needed for the Deep 
Water Site with actual disposal volumes. Another lingering uncertainty is the depth to which 
dredge material can safely be mounded in 200-300 feet water without causing unsafe wave 
activity. The Corps determined 40 feet to be the maximum depth accumulation, but verification 
is warranted. ODFW respectfully requests that the Corps' seek verification of the minimum size 
requirement of the Deep Water Site by an independent source with engineering expertise, such as 
an engineering firm or academic institution. 
 
The DSEIS needs correcting on its reference to the selection of the Deep Water Site. The current 
proposed configuration of the site was not selected by the taskforce. On the contrary, the area 
chosen by the taskforce as the Deep Water Site was magnitudes smaller than the current site. The 
Corps enlarged the site several times following the taskforce site selection process. The Corps 

S-16   should phrase their statements to reflect the actual process that took place. The DSEIS also 
states that the site was selected for minimal impacts to the resources. This was somewhat the 
case when the site was the smaller site proposed by the taskforce, though impacts were still 
expected. The current size could very likely have greater impacts, based simply on its overall 
size. For the Corps to state that this massive site will have minimal impact without the data to 
support this is speculative at best. 
 
Section 4.4.3.10 Management and Monitoring Plan: 
 
The DSEIS states that it will follow an “adaptive management approach” to monitoring and use 
of the Deep Water Site by coordinating management plans with state agencies. The DSEIS is 
vague and brief about what this actually entails and ODFW seeks further explanation. ODFW is 

S-17   not confident the Corps will seek and incorporate input from state agencies and stakeholders on 
actual management and monitoring plans. Our concern is based on the fact that ODFW’s written 
comments on the draft and final MCR Ocean Disposal Site Management and Monitoring Plan 
(MMP) had little if any bearing on the final document. 
 

Corps of Engineers Response 
 
S-13 (con’t).  The planning scenario and volume calculations that ODFW refers to were 
developed jointly by the Corps and USEPA.  The Federal Government has repeatedly expressed 
the fact that the existence of an ocean site does not mandate its use.  Used to the maximum 
(essentially the scenario described), site capacity would be exhausted in approximately 20 years.  
Used less, the life of the site is expected to be more, perhaps much more, than the 20-year 
estimate.  From a Federal perspective, a continuing need for ocean disposal capacity exists at 
mouth of the Columbia River.  Both the Corps and USEPA believe that the site is manageable. 
 
As described elsewhere, beneficial use of dredged material to create habitat for endangered 
salmonids has become the Corps’ preferred alternative for channel improvements in the lower 29 
miles of the Columbia River.  The USEPA concurs with that preferred alternative use of channel 
improvements material.  Construction of the Millar-Pillar and Lois Island embayment ecosystem 
restoration features would use dredged materials from initial construction and 20 years of 
maintenance that otherwise would have been taken to the ocean for the channel improvement 
project only.  Changes to the project do not reduce the necessity for conservatively sized ocean 
disposal sites as described in the preceding paragraph.  In the event dredge material from the 
channel project did go to the ocean, the material would be discharged into a site designated under 
Section 102 (if USEPA’s action is complete) or selected under Section 103 of the Ocean 
Dumping Act.  Such discharge would be in accordance with the then-current Site Management 
and Monitoring Plan (SMMP).  At this point in time, we fully anticipate that ocean disposal sites 
will have been designated under Section 102. 
 
S-14.  The Federal Government agrees with these general observations.  Continued use of the 
Shallow Water Site was considered in the evaluation of need and size of the Deep Water Site as 
described in our response to the previous comment (S-13).  With regard to the new preferred 
alternative to use the channel improvements material for the restoration projects that volume 
amounts to approximately 6% of the site capacity.  This would increase the potential life of the 
Deep Water Site by several years for the MCR project.  It does not, however, significantly alter 
either the need for the site or the size. 
 
S-15.  See responses to S-13 and S-14.  The Deep Water Site has been sized for 50 years of 
planned use.  The capacities in both the North Jetty Site and the Shallow Water Site are based on 
dynamic characteristics of the ocean, scouring material from the sites annually, to restore 
capacity for the next dredging season.  Considering the uncertainty surrounding the exact 
capacity that would be available in any given year, the Deep Water Site has been conservatively 
sized to receive all material dredged from the MCR if necessary.  The Corps and USEPA possess 
the necessary expertise to determine the maximum depth accumulation.  Verification by an 
outside expert is not warranted.  If the North Jetty Site as well as the Shallow Water Site are used 
to their fullest capacity, then the amount of material being placed in the Deep Water Site would 
be reduced and the overall mound within the Deep Water Site would also be reduced over the 50-
year time period. From USEPA’s perspective, there is no time limit associated with the volume 
placed.  The total site capacity remains as stated in the 1999 Final IFR/EIS, Appendix H. 
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 Corps of Engineers Response 
 
S-16.  Selection of the Shallow Water and Deep Water Sites as candidate sites to be proposed for 
designation was a governmental decision made by the USEPA and Corps, the responsible agency 
and primary user.  The involvement of the designation Working Group (particularly the intense 
negotiations following the Draft IFR/EIS that is thoroughly documented in Appendix H of the 
1999 Final IFR/EIS) was a critical component in the Federal Government’s selection of 
alternatives.  The Deep Water Site represents a significant reduction in the size and location from 
the originally proposed North and South disposal sites.  The conservative assumptions used to 
size the Deep Water Site during this process remain unchanged (see responses to S-13, S-14, and 
S-15).  Sections of the Deep Water Site are expected to never be directly disposed upon and 
therefore not impacted, i.e., the identified buffer zone.  The present design allows dredged 
material management flexibility within the site, where a site too small limits management to the 
point of non-management as was our experience with Sites A and B.  As described in Appendix 
H, the internal 4,293 acres (disposal zone) is designed to contain the disposed dredged material 
on the bottom.  To achieve this level of placement accuracy, a more restricted  “drop zone” in the 
Deep Water Site will be defined for each use, thereby minimizing the disposal footprint to as 
small an area as possible.  The result of such a small footprint is that the direct impact on that 
small footprint is maximized for that individual disposal event.  This was explained to the 
taskforce (which included ODFW).  Point-location placement within the site on any given year 
would be monitored.  As the site is used over time, a mound of sediment would build over the 
inner disposal zone, but also over an extended period of time, thereby ameliorating any 
immediate, annual disposal effects.  The extensive work done to evaluate alternatives with 
resource agencies and stakeholder groups through the site selection process led to the 
Government’s decision selecting the Deep Water and Shallow Water Sites for proposed 
designation and refinement of the SMMP.  Subsequent to the 1999 Final IFR/EIS, physical and 
biological baseline studies have been conducted at both the Shallow Water and Deep Water sites.  
This work is included in this Final SEIS and has generally confirmed the Government’s 
assumptions from the 1999 Final IFR/EIS and provides additional basis for designation, future 
use and management of the sites. 
 
S-17.  Both the Shallow Water and Deep Water Sites were originally selected for proposed 
designation and if designated will be managed by the USEPA to minimize impacts to the 
maximum extent practicable.  The USEPA, as part of the site designation process, will provide 
the opportunity for further review of the SMMP for the two sites and will make revisions as 
required.  The SMMP will specify a review schedule for revisiting and potential revision of the 
SMMP.  Presently, the frequency is not less than 10 years after adoption of the initial plan, and 
then at least every 10 years thereafter.  A SMMP works in concert with annual monitoring, data 
review, and expert recommendations, and public participation as is required by law.  We 
anticipate the ODFW would be a participant in these reviews as well as annual site-use reviews.  
Annual site-specific use is determined by the Corps and USEPA based upon actual site 
conditions and disposal needs.  The Corps already hosts annual dredging workshops as part of 
their O&M Program. 
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If the “adaptive management approach” is to be based on the MMP, it will not succeed. The 
MMP has two major problems: 1) The MMP is not an actual site management plan. It is not site 
specific. It is a generic outline for a plan. Federal law requires the management plan to be site-
specific, 2) The MMP is designed to not detect impacts until they are highly magnified. The 
“triggers” for detecting impacts in the model require a large change in bathymetry before the 
Corps will do any monitoring. In addition, “monitoring” as defined in the MMP refers only to 

S-17   physical changes, not biological. This is a very critical and deleterious distinction. Without 
ongoing biological monitoring, environmental impacts would be profound before ever being 
detected. The current MMP has no biological basis and will not help the Corps avoid impacts.  
To be effective, the “adaptive management approach” should include a site-specific management 
and monitoring plan for each MCR ocean disposal site with focus on the key biological 
resources. We encourage the Corps to take a sincere “partnership approach” to this process by 
giving equal weight to state and other stakeholders in all decisions on management and 
monitoring. Additional ODFW comments on the MMP are in our written comments to the 
DEIS, the FEIS and the MMP. 
 
Monitoring and Baseline Information: 
 
For any monitoring plan to be effective, it must have sufficient baseline information of the 
biological resources. This includes distribution and relative abundance of important species that 
inhabit the sites. Because of the natural variation in marine populations and the marine 
environment, baseline sampling must occur with enough frequency to minimize the variability 
and yield results with statistical validity. In other words, sampling must occur multiple times 

S-18   within a season, during all seasons, and for multiple years. We have stressed this in all previous 
comments to the Corps, yet the baseline studies designed for the new ocean disposal sites include 
only one week of sampling in July 2002 and one week in spring 2003. This level of sampling is 
not adequate to determine abundance. It will not allow managers to predict or avoid resource 
impacts. The sampling design lacks the statistical rigor needed to produce appropriate  
confidence in these data. Additional sampling days should be added throughout 2002 and 2003. 
We request that the Corps solicit further discussion on sampling design with ODFW and other 
interested taskforce participants. 
 
Section 6.6.1.2 / Dungeness Crab Sampling: 
 
The DSEIS states that impacts to Dungeness crab at the Deep Water Site will be minimal  
because channel maintenance material would not be placed there for 10 years. The statement 
implies that no impacts will occur there for 10 years. The DSEIS fails to mention that the Corps 
intends to use the Deep Water Site for MCR maintenance material in 2003 and, if the habitat 

S-19   restoration projects are not used then that material will also go to the Deep Water Site. The 
DSEIS also states that prior to using the Deep Water Site, the Corps will conduct thorough 
studies to quantify crab. We question how the Corps defines “thorough” (see previous section). 
One week of biological sampling over two seasons is not adequate for measuring seasonal 
distribution and abundance of a highly sporadic species in a dynamic environment. What is 
required is sampling over multiple seasons (years) to see the range in the population. Years of 
crab landings have shown the population to be sporadic, but over time, the range in the 
population becomes more apparent. If 2002 is a low abundance year for crab, it will 
 

Corps of Engineers Response 
 
S-17 (con’t).  There are different statutory directives for our respective levels of government that 
govern the approach to evaluating resource impacts at ocean dredged material disposal sites.  The 
Federal Government understands that ODFW is working to manage all marine resources within 
their jurisdiction and is concerned about individual localized impacts.  Under the Ocean 
Dumping Act, the USEPA and Corps assess impacts at the population level of particular species.  
Traditionally, the Federal Government assumes that most of the non-mobile benthic organisms 
living in the specific area of the immediate disposal placement will be destroyed.  Because of 
this, biological monitoring is not conducted immediately following disposal.  Based on numerous 
studies at in-water disposal sites around the nation, many organisms, and particularly mobile 
organisms like crabs and lobsters, survive the disposal event.  Even for non-mobile organisms, 
recolonization of the disposal footprint is relatively rapid.  To that end, we believe that the 
predicted biological effects of ocean disposal at the two sites have been adequately characterized 
and disclosed and that those effects are minimal and acceptable.  The Federal Government has 
taken a sincere approach in seeking, receiving and fully considering the concerns and opinions of 
state agencies, stakeholders, and other members of the public. 
 
S-18.  The biological information presently being gathered, along with the previous biological 
information collected off the mouth of the Columbia River by the USEPA and Corps, as well as 
other federal agencies and academic institutions, is expected to establish an adequate baseline for 
monitoring and management of the ocean disposal sites selected to be proposed for designation.  
It is not generally the purpose of designation surveys by themselves to provide the basis 
(baseline) for any future site monitoring, but rather to provide a picture of existing conditions at 
the time of the survey to meet the statutory requirements of the MPRSA and its implementing 
regulations for site designation.  Designation surveys are conducted for the primary purpose of 
identifying and minimizing conflicts with other uses of the ocean to select and designate a 
disposal site, and should not be confused with trend assessment surveys or monitoring surveys 
used to assess the extent and trends of environmental effects which assist in the management of a 
site.  Timing, duration, and number of samples for the biological surveys used in the 1999 Final 
IFR/EIS are consistent with federal site designation guidance.  Additional baseline information 
has been collected since 1999 and presented to interested agencies, stakeholders, and disclosed 
through this Final SEIS, Exhibit N. 
 
S-19.  The statement refers to marine impacts resulting from the channel improvement project, 
which is the substantial focus of the Final SEIS, not the MCR project or ocean site designation 
(see response to F-2).  If the two estuary restoration features are fully implemented ocean 
disposal will not be used for any material from construction of the channel improvement project 
and for the first 20 years of maintenance dredging.  The Final SEIS fully discloses that in the 
event these restoration features are not fully implemented, then ocean disposal as described in the 
1999 Final IFR/EIS will be used.  The Federal Government did not intend to imply that under the 
channel improvement project’s preferred option, the MCR project would not use ocean disposal 
sites; however, the 1999 Final IFR/EIS analyzed those impacts.  In addition, the actual statement 
in the Draft SEIS is, “The Corps is further investigating the distribution and abundance of crabs 
and benthic organisms at the Deep Water Ocean Disposal Site.”  The sentence should have noted 
that USEPA is participating in this effort. 
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underestimate the population, likewise, if it is a high abundance year, it will overestimate the 
population. Additionally, if the objective is to quantify crab density at the Disposal Site, the 
population must be compared to the larger MCR area to determine its relative importance. One 
season of sampling at the Deep Water Site will tell us nothing about crab population levels, 
contrary to what the DSEIS claims. 
 
Section 6 6.1.2 / Reference to Batelle Crab Burial Study 
 
ODFW must once again address the Batelle pilot crab burial study entitled, “Effects of Sand 
Accumulation on Juvenile Flatfish and Soft-Shelled Dungeness Crab”, because it continues to be 
misrepresented by the Corps and others who reference Corps documents. ODFW provided 
comments on the study at the time the report was released and in responses to the DEIS and 
FEIS, though these comments seem to have no bearing on the Corps’ continued reference to the 
study. First off, this was indeed a pilot study and as such, results of any pilot study are to be used 
only for refining sampling methods and developing a more complete study. Pilot studies are not 
used for drawing final conclusions or the basis of decisions. Secondly, ODFW and others echoed 
the author’s warnings that the study had several shortcomings and was inconclusive. In spite of 
several opinions, the Corps continues to present the results of the study as definitive and bases its 

S-20   decisions about impacts on the pilot study. Not only does the Corps overstate the study’s 
reliability, they also misinterpret the information. The authors also warned that the study could 
not be applied to a larger population of crabs, yet the Corps does exactly that in the DSEIS. The 
Corps conclusions on the study are invalid without the data to support them and should be 
removed from the DSEIS and other related Corps documents, as we have advised in every 
written response. 
 
Also in error is the statement in the DSEIS that ”direct and indirect mechanisms” were 
“...thoroughly evaluated relative to the potential for impacts at the Deep water Ocean Disposal 
Site...”. This statement is blatantly false. The Corps’ misuse of the pilot study not only weakens 
the Corps’ credibility, but also is an insult to the scientists and authors involved. Once again, 
ODFW requests that the Corps retract erroneous and exaggerated references to the Crab Study in 
the final Supplemental EIS. 
 
Exhibit K: Dungeness Crab Entrainment Study and Technical Memorandum: 
 
ODFW was surprised to learn that the Corps and the ports had initiated the Crab Focus group 
with the state of Washington to examine dredging impacts to Dungeness crabs. According to the 
Corps and the ports, Oregon was not included in the group because the purpose was to address 
Washington’s SEPA requirements. While this may be the case, Oregon’s concerns for  

S-21   Dungeness crab are no less significant and must also be addressed. Moreover, most of the 
dredging impact issues occur on Oregon’s side of the river. It is the Corps’ responsibility to see 
that all affected parties are adequately involved. The fact that the technical memorandum 
produced from the Crab Focus group elaborates so extensively on ocean disposal issues is more 
reason to include Oregon in the process. We appreciate the Corps’ and the ports’ willingness to 
now include Oregon. Due to our late inclusion, however we are not as familiar with the work in 
progress, so our comments are somewhat limited in breadth and depth. 
 

Corps of Engineers Response 
 
S-19 (con’t).  In the instance of Dungeness crab, the Federal Government determined that the 
impact to the relevant crab population from ocean disposal is likely minimal.  The Corps and 
USEPA based this conclusion on the fact that crabs are widely distributed throughout the coastal 
area, and that neither the Deep Water nor the Shallow Water Sites appear to provide any unique 
habitat for crabs.  Dungeness crab populations do not appear to be declining based on landing 
data.  Individual crabs could be killed during disposal.  This loss of individuals should not 
significantly impact population structure or dynamics. See the Final SEIS, Exhibit K-4. 
 
The Deep Water Site was originally selected because it did not contain unique habit for 
Dungeness crab and its location resulted in the least conflict with the commercial crab fishery in 
the Washington and Oregon region around the Columbia River.  Although there is likely to be a 
minimal impact to crabs, a more detailed research study of crab population and density in and 
around the site is not necessary for designation.  A baseline assessment is required under MPRSA 
and the second of two seasons of data collection were completed this year.  The information 
developed will be used in revising the SMMP. 
 
S-20.  Nowhere in the 1999 Final IFR/EIS or SEIS did the USEPA or Corps use the information 
from the crab burial study as definitive.  In fact, on page 6-23 of the Final IFR/EIS it specifically 
states that the study is “preliminary” and also that, “The tests were limited, and additional tests 
would be necessary to fully define this impact.”  This paragraph goes on to state that, “Disposal 
at the ocean disposal site would result in the mortality of the benthic organisms and some of the 
crabs and fish that are in the disposal location,” a statement that is supported by the available 
information.  Though the burial study is not directly referenced in the SEIS (your comment 
indicated that it was), the SEIS does describe the potential impact to the Dungeness crab 
populations and other organisms by disposal in the Deep Water Site.  The SEIS states, “Disposal 
of dredged material at the Deep Water Site has the potential to impact Dungeness crab and other 
biological resources by direct or indirect mechanisms.  These include burial, turbidity, dissolved 
oxygen reduction and habitat alteration.”  The mechanisms are then thoroughly evaluated using 
existing information.  Consequently, the Federal Government takes strong exception to your use 
of the words “blatantly false” to express your point.  Nowhere in any of the documents for this 
project has the Federal Government ever tried to dismiss the impacts to Dungeness crabs by 
either dredging or disposal.  The Federal Government repeatedly stated that Dungeness crab 
populations will be impacted by dredging and disposal operations.  The crab burial study 
information has only been used as an indication that some crabs may be able to dig out and 
survive, particularly in the thinner layer material as would occur at the Deep Water Site.  Based 
on the Federal Government’s national experience with other bottom feeding species (e.g. lobster, 
blue crab) and the available information for the Pacific Ocean off of the Columbia River, the 
Federal Government has concluded that using the ocean disposal sites will not significantly 
impact crab populations in the Washington and Oregon region around the Columbia River. 
 
S-21.  The ODFW neglected to include in their comment that the Corps and the ports fully 
intended to discuss and get input from the State of Oregon and had communicated with the 
designated Oregon point of contact on numerous occasions.  As the Corps has stated on 
numerous occasions, the Corps recognizes and acknowledges this issue as having regional 
importance.  ODFW’s comment also should note that it has been involved in all meetings of the 
workgroup since June 10, 2002.  This has included meetings on June 26, July 19, October 17, 
October 28, October 29, November 13, November 21, and November 26, 2002.  Finally, 
ODFW’s comment in S-29 indicates that it supports the direction the workgroup is going. 
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ODFW provided written comments to the Corps on the June 9, 2002 Technical Memorandum. 
The memorandum in the DSEIS, dated June 10, 2002, does not reflect these comments.  

S-21   However, we were assured by the Corps and Pacific International Engineering (PIE) at the Crab 
Focus meeting on September 5, 2002, that ours and others comments would be incorporated in 
the updated Technical Memorandum for the final SEIS. The comments provided below respond 
to the written technical memo of June 9, 2002. 
 

ODFW Comments to June 9 Technical Memorandum: 
1) The Technical Memorandum: “Impacts of the Columbia River Channel Improvement 

S-22            Project Dredging on Dungeness Crabs (Cancer magister)” is a draft document and 
should be so stated on the title page and wherever it is referenced in the DSEIS. The 
memorandum should also include the name of the consultant and authors who wrote the 
report, for future reference of the report. 

 
2) The entrainment study summarized in the report is a pilot study, with the primary 
purpose of examining methods to estimate crab entrainment and gathering data needed to 
design a more complete study. The results of any pilot study are to be used only for  
refining sampling methods and developing a more complete study. The title of the 

S-23            memorandum is misleading. Until the study is complete, the title and introduction need to 
emphasize that it is an examination of modeling techniques to determine entrainment and 
that it includes a pilot study. It would be inappropriate to use any entrainment estimates 
reported in the pilot study for developing avoidance measures or mitigation plans. Only 
the more complete study planned for the future can provide the necessary information.  
The title also needs to indicate that the study’s scope is on entrainment due to dredging in 
the Columbia River estuary and river and not a study on ocean disposal. 

 
3) Examination of impacts to crabs should include the full spectrum of dredging and 

S-24            disposal actions from both maintenance and channel deepening. Although this impact 
study is a good start, the Corps needs to conduct entrainment studies at MCR and crab 
burial studies at the Shallow Water Site and the Deep Water Site. 

 
4) Section 3.3: The DIM model applied with Grays Harbor entrainment rates was used to 
conclude that no further entrainment work would be needed upriver of Flavel Bar. The 

S-25            same section states that entrainment rates measured in Grays Harbor are much lower than 
those in the Columbia and are "... not appropriate for the Columbia River...". Table 10 
shows that the entrainment rate for 1+ crabs can be two orders of magnitude higher in the 
Columbia than Grays Harbor. It is premature to draw conclusions on the upriver limit of 
crab impacts until more data are gathered on Columbia River entrainment rates. 

 
5) Section 4.3: Pearson and Williams (2002) extrapolated the pilot study data to 
determine the loss of crab to the crab fishery, albeit, as an example. Nevertheless, this is 

S-26            an inappropriate and dangerous application of the data. Dangerous because other pilot 
studies, such as the crab burial study, have been routinely misused throughout the EIS 
process. 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
S-22 to S-28.  Comments noted.  Material initially presented in the Technical Memorandum has 
been revised based on the development of a statistical methodology and the 2002 crab 
entrainment research, and this information is presented in Exhibit K-4 to the Final SEIS. 
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6) Section 5: There are statements that conclude dredging impacts would be minimal 
S-27            based on the habitat and DIM models. As pointed out in comments 3, through 5 above, it 

is not appropriate to base conclusive statements about impacts on these models. 
 

7) Section 6: This section mentions disposal options at various sites, but focuses 
primarily on the Deep Water Site. This section is merely a reiteration of the 1999 FEIS 
and provides no new information regarding resource information or disposal impacts. We 
do not see the value in presenting this section or its relevance to the entrainment study, 
which is the sole objective of the Crab Focus Group. This section reiterates the Corps’ 
claim that disposal impact mechanisms have been “thoroughly evaluated” at the Deep 
Water Site. Not only is the Technical Memorandum at fault for not referencing the 
original source of the information (i.e., the Batelle Crab study), but for stating false 
information. 

S-28 
The Technical Memorandum makes other speculative and unsubstantiated statements that 
are lifted directly out of the FEIS. At the very least, PIE should eliminate discussions for 
which they have no direct experience. This would include all references to disposal  
impacts on marine organisms at the Deep Water Site and elsewhere at MCR, discussions 
about the abundance of crabs at the Deep Water site, and reference to the site selection 
process. This section lacks credibility by mimicking speculations of the FEIS. PIE should 
review its sources of information more thoroughly to avoid supporting and making 
unsubstantiated claims. 

 
The final sentences in this section are beyond the scope of this technical memorandum  
and the work being conducted by PIE: “The results [summer 2002 field sampling] would  
be used to verify the conclusions of this technical memorandum with regard to the  
potential for impacts to crab due to disposal of dredged material at the DWS." The 
implication that PIE can develop conclusions about disposal impacts to crabs at the Deep 
Water Site based on no actual work of their own, but on a summary of speculations and 
pilot study data is inappropriate. The statement should be deleted from the technical 
memorandum. 

 
ODFW Comments on Crab Entrainment information provided at the Sept. 5 meeting: 
ODFW is pleased to learn that the entrainment model will apply actual entrainment data 
collected during dredging and at several areas to be dredged. The study seems to apply 

S-29            sound, statistical approaches to study design and analysis. This will provide a good  
estimate of entrainment rates for determining potential impacts to Dungeness crab at the 
different sites, and will help set a dredging schedule that should minimizes impacts. If it  
is determined that entrainment is significant and unavoidable, mitigation measures will be 
necessary to offset the loss to the resource. 

 
Ocean Disposal Taskforce: 
 
At the June Taskforce meeting, the Corps proposed that the Ocean Taskforce expand its  

S-30   coverage of issues to include estuarine and riverine portions of the River. ODFW does not 
support this proposal. Expanding the taskforce’s coverage into the river will dilute attention to 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-29.  Comments noted. 
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ocean issues. The Corps has devoted little time to the taskforce these past two years and progress 
on marine issues has been very slow to non-existent. Furthermore, adding freshwater or estuarine 
issues to the process will be asking participants with marine interests and expertise to address 
issues that may be out of their realm. For example, the Corps asked the taskforce to consider the 
decision of whether to use the Deep Water Site or the two newly proposed in-river restoration 
projects. This is clearly beyond the scope of the ocean taskforce since the taskforce has had no 
involvement with the restoration projects and has never addressed riverine issues. It would be 
irresponsible to assume that the taskforce is the appropriate forum for such a decision. ODFW is 
of the opinion that the ocean disposal taskforce should stay focused on its original intent of 
dealing with marine issues. That is not to say that the Corps should not consider a separate forum 
to deal with riverine issues. 
 

 As the taskforce attempts to redefine its purpose and usefulness, it is important to recall 
its original purpose. The following comments were provided by ODFW in response to the 
FEIS and are still applicable: 

S-30 
"ODFW agreed to the Deep Water Site under the condition that an inter-agency task 
force would be formed and would be instrumental in the management of the site. The 
main objective of the taskforce is to minimize impacts to resources within the site through 
assisting in the management and monitoring decisions regarding disposal operations and 
to help determine special studies that better educate us about impacts and ways to reduce 
them........... the FEIS lacks a clear commitment of long-term support for the taskforce, 
and lacks information about the taskforce’s level of participation in the decision making 
process. ODFW expects the taskforce to be fairly integrated into the decision making 
process with respect to disposal locations, techniques, volumes, baseline studies, and 
monitoring studies. The M&M Plan needs to describe how the taskforce will participate 
in these decisions, and how much weight will be given to taskforce recommendations on 
management and monitoring. There also needs to be a clear commitment from the Corps 
to retain and fund the taskforce over the long-term. 
 
"The M&M plan states that the EPA and Corps will coordinate management decisions 
and make determinations about impacts between themselves and then inform the 
taskforce of those decisions. In our acceptance of the Deep Water Site, we understood 
that the taskforce would be involved in these decisions from the beginning. According to 
the FEIS, some decisions about site use have already been made. Of greatest concern to 
ODFW is the decision to use the southwest corner of the site during the first year of site 
authorization. ODFW was not involved in this decision, nor is it on record in the 
Working Group meeting minutes. The site will need to be adequately characterized for 
habitat and species composition prior to making decisions about disposal locations, 
seasonal restrictions, and other management decisions. The taskforce will need to be an 
integral part of such decisions.” 

 
As a final comment, it cannot be overstressed that the success of the ocean taskforce and the 
resolution of marine resource issues depends on the Corps’ willingness to take on a partnership 
approach by incorporating state agency and stakeholder opinion in decisions related to ocean 
 

Corps of Engineers Response 
 
S-30.  The management and monitoring of ocean dredged material disposal sites are a federal 
responsibility shared between the USEPA and the Corps.  Delegation of that responsibility as 
suggested is not possible.  The Ocean Task Force is not a decision making body and was never 
proposed as such.  In the Management and Monitoring Plan (MMP) included as Exhibit H, in 
Appendix H of the 1999 Final IFR/EIS, the Corps and USEPA noted that they would “seek input 
from a taskforce consisting of regulatory agencies and other stakeholders, for the management 
and monitoring of the MCR disposal sites” (page H-4).  The emphasized words set out the scope 
of the task force.  The Federal Government held the first meeting of the Ocean Dredged Material 
Taskforce on April 13, 2000 and presented the charge and scope to the task force at that time.  
The Federal Government has been able to use some of the input from the task force to design and 
scope baseline studies; however, the task force has spent much of its meeting time attempting to 
reopen selection of the disposal sites.  That issue is beyond the scope of the task force. 
 
The Federal Government recognizes that issues associated with dredging and dredged 
material/sediment management are important to the states and a variety of stakeholders.  A 
number of initiatives reflect this, including the CCMP for the lower Columbia River estuary, the 
Lower Columbia River Estuary Program, the Corps’ Regional Sand Management initiative, and 
the USEPA and Corps formation of the Northwest Regional Dredging Team (RDT) earlier this 
year.  The Federal Government recognizes that a forum is needed to address the many issues of 
dredging and dredged material/sediment management, but has concluded that the Ocean Dredged 
Material Taskforce is not the proper forum for that discussion.   
 
The current task force will be disbanded and discussions are underway to consider a new forum.  
It is hoped that the State of Oregon will be an active, valued participant in this new forum.  The 
membership, purpose, goal, and geographic extent of the new forum is being examined and 
configured.  As stated by ODFW, there are issues “clearly beyond the scope of the ocean 
taskforce.” 
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disposal. Decisions should be by consensus, and not solely by the Corps. The Corps should 
solidify their commitment to the taskforce through an MOU that includes a mechanism for  

S-30   accountability on all issues brought forth in the process. Any deviation the Corps takes from 
taskforce decisions should be fully explained with an opportunity for review and discussion prior 
to any final decision. 
 
Thank you for the opportunity to comment and we look forward to the Corps’ response on the 
issues raised in this letter. 
 
Division of State Lands 
 
The Division of State Lands (Division) offers the following comments on the Corps of Engineers 
(Corps) DEIS for the Channel Deepening project. 
 

1.  The Division is concerned about cumulative effects of channel deepening not addressed 
S-31               in the DEIS: the number of non-Corps dredging projects that will occur to make side 

  channels as deep as the main navigation channel. The Division has already had several  
  inquiries about the permit requirements for such projects. 

 
2.  No dredged material should be disposed of in wetlands, in riparian inclusions, or early 

successional habitat. Wetlands provide important ecosystem functions beyond wildlife 
S-32                habitat, including stormwater filtration and flood control. Historically, most of the 

  riparian wetlands in the Lower Columbia River have been filled, or diked and drained. 
Current emphasis should be on reversing this trend. We recommend that full wetland 
delineations be conducted on all sites with potential wetland impacts. 

 
3.  The bed and banks of the Lower Columbia River are state owned. The sale of any 

dredged material or other use of that material as an “article of commerce” is subject to 
royalty payments to the Division. The Corps has worked with the Division to notify 

S-33               adjacent landowners of the royalty requirements. However, the Division is willing to 
  consider alternative royalty approaches such as credit back against the State of Oregon 

cost share for the channel deepening project to encourage economic use of dredged the 
materials. 

 
4.  As shown on map of Reach 7, river mile 3 through 29, most of Rice Island is within and 
  owned by the State of Oregon and its designation should reflect that fact. CREST has 
  approved conceptive idea to remove the existing material from Rice Island to address the 

S-34               existing Caspian Tem problem on the island. 
 

To be consistent with those efforts, further intergovernmental effort to address the long 
term use and management of this site as a dredge spoil site must occur. 

 
The Division has sold 80 acres of the Rainier Industrial site (0 through 64.8) for industrial 

S-35   development. However, the Division has surveyed a new site for disposal of material adjacent to 
this site. 
 

Corps of Engineers Response 
 
S-31.  The Corps and USEPA are not sure what side channels are being referred to in the 
comment.  The areas that are required to accommodate the ships forecasted to call on the 
Columbia River have been identified in the 1999 Final IFR/EIS, the Draft and Final SEIS, and 
the ESA consultation.  Information available to the Corps indicates that only certain berths along 
the Columbia River will require deepening to benefit from the channel improvement project 
(Final IFR/EIS and SEIS at Section 4.6.3).  The potential effects of deepening these berths, and 
deepening the side channels that provide access to these berths, are addressed in the Final 
IFR/EIS and SEIS at Section 6.9.  The Corps is not aware of other channels that are planned for 
deepening at this time.  However, should additional side channel deepening occur in the future, 
its effects would likely be similar to the effects discussed in Section 6.9 of the Final IFR/EIS and 
Final SEIS.  Further, any such deepening would be subject to independent review under NEPA, 
the Clean Water Act, and the ESA with either specific authorization or specific Army Corps of 
Engineers’ permits. 
 
S-32.  Selection of dredged material disposal sites was an intensive multi-year process that relied 
upon numerous evaluation criteria, including identification of wetland habitats and avoidance of 
wetland impacts, where possible.  It entailed interagency coordination and development of an 
associated wildlife mitigation plan to address and compensate for wildlife habitat losses, 
including wetland habitat.  This detailed analysis of disposal sites minimized the losses of 
wetland, riparian, and agricultural lands habitat.  Not all habitats could be avoided, thus the 
development of a wildlife mitigation plan.  We are well aware of wetland functions and historical 
habitat losses in the lower Columbia River.  Our proposed disposal plan took these factors and 
information into account.  Further, our wildlife mitigation plan emphasized wetland and riparian 
forest development although these habitats incurred minimal acreage (wetland fill associated with 
the preferred option is only approximately 16 acres, all of which is in Washington).  The 
ecosystem restoration features developed during the ESA reconsultation process will lead to 
additional wetland habitat (tidal marsh) restoration.  No wetland habitat delineation will occur for 
this project.  The USFWS’s Habitat Evaluation Procedures, which analyses habitat quantity and 
quality through use of representative target species, was used to evaluate losses in habitat value, 
including wetland habitats. 
 
S-33.  Comment noted. 
 
S-34.  The designation of W-21.0 for Rice Island has long standing and simply reflects that the 
disposal site lies to the Washington side of the navigation channel.  A change in designation at 
this point in time would likely only result in confusion.  The Federal Government is working with 
the Caspian Tern Working Group in an effort to address Caspian tern management in the estuary 
and elsewhere in the western United States.  Should a viable plan be developed for export of sand 
from Rice Island, the Corps will lend assistance to attain that objective.  We have met with 
entities seeking to use sand from Rice Island and will lend comparable assistance in the future. 
 
S-35.  It appears that the comment refers to the gypsum plant developed just downstream of the 
Lewis and Clark Bridge.  The gypsum plant was built on an old disposal site designated O-65.7, 
not on the currently proposed site O-64.8.  Please inform us if this assumption is incorrect.  Our 
designated disposal site, O-64.8, occurs near the downstream end of Dibblee Point.  We 
understand that a DSL-licensed operator borrows sand from the location for commercial sale.  
Our intent is to work cooperatively with DSL to use the disposal site for navigation channel 
materials and to allow sand borrow operations, dependent upon periodic replenishment by 
dredged material disposal, to continue operations. 
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Department of Geology and Minerals (DOGAMI) 
 
Thank you for the opportunity to comment on the U.S. Army Corps of Engineers “Columbia 
River Channel Improvement Project, Draft Supplemental Integrated Feasibility Report and 
Environmental Impact Statement.” The comments provided below refer specifically to a 
technical memorandum entitled “Columbia River 43-ft Navigation Channel Deepening 
Sedimentation Impact Analysis” contained in the Supplemental Integrated Feasibility Report. 
Furthermore, the material presented in this letter represents the view held by the Oregon 
Department of Geology and Mineral Industries, and does not necessarily reflect the view held by 
the State of Oregon. 
 
We would first like to commend your agencies efforts in compiling the information provided in 
the document, particularly the holistic approach used to integrate the changes that have occurred 
in the river, lower estuary region, the MCR, and the adjacent coastal beaches. 
 
The Columbia River Estuary is an extremely complex littoral system that historically has 
contributed significant quantities of sediment to the PNW coasts of Washington and Oregon.  
The supply of sediment to the coast however, has been dramatically altered as a result of a 
variety of anthropogenic effects, including: 

S-36 
• The construction of jetties at the estuary mouth has essentially controlled the natural 

migration of the bay mouth, resulted in deeper channels, and has caused a broader, 
shallower intertidal region to form within the estuary; 

• The construction of pile dikes along upriver channels have been used to control flow 
velocities and sedimentation patterns; 

• The construction of 11 major and over 200 smaller dams in the Columbia and Willamette 
River watersheds have effectively reduced the supply of sand to coastal beaches. The   
U.S. Army Corps of Engineers (USACE) has indicated that the effects of dam construction 
effectively eliminated the supply of sand to the coast; 

• A reduction in the peak Columbia River flow statistics over the past 60 years, which is 
likely to have reduced the river’s ability to transport sediment, particularly out of the  
lower estuary. These effects have been greatest following the construction of several of  
the largest reservoirs in the 1960s; and, 

• Dredging and disposal practices. 
 
To this we should include: 
 

• Climate effects such as those associated with the El Nino Southern Oscillation 
phenomena, the Pacific Decadal Oscillation, and the apparent long-term decrease in river 
discharge in the Columbia River. 

 
The combined effect of these changes has been to significantly alter the overall stability of the 
estuary-coast littoral system during historical time-scales. 
 
After reviewing the sediment transport technical memorandum, several areas of concern still 
remain, particularly some of the conclusions reached concerning cause and effect along the river 
 

Corps of Engineers Response 
 
 
 
 
S-36.  The Corps also recognized the importance of the five anthropogenic actions identified here 
by DOGAMI and they are addressed in detail in Exhibit J of the SEIS.  Their impacts on the 
Columbia River and littoral system sediment budgets were found to range from large for the 
MCR jetties and flow regulation, to insignificant for pile dikes.  The climate phenomena of El 
Nino and Pacific Decadal Oscillation are mentioned in Exhibit J, but are not emphasized because 
they are beyond the influence of the project. 
 
The Corps disagrees that there is a fundamental gap in the understanding of sediment transport in 
the river or estuary.  The channel improvement project has presented a comprehensive series of 
sedimentation analyses that include the 1999 Final IFR/EIS, the June 2001 SEI workshop on 
sedimentation, the 2001 BA for endangered fish, and finally Exhibit J of the 2002 SEIS.  These 
analyses have been based on the abundant available data on the Columbia River and years of 
professional experience with the Columbia River hydraulics and sedimentation.  The 1999 Final 
IFR/EIS provides a complete description of existing sedimentation, including sediment transport 
and the navigation channel shoaling processes.  The SEI workshop and the 2001 BA explain the 
existing system and the potential sedimentation impacts from the 43-foot deepening, with an 
emphasis on the estuary.  Exhibit J of the SEIS provides a comprehensive review of sediment 
processes and trends in the Columbia River, estuary and coast since the late 1800s, with the 
emphasis on the past and potential future changes to the sediment budget.  The SEI expert panel 
affirmed the reliability of the Corps’ sedimentation analyses when they found the Corps 
adequately understood the physical processes of the river and estuary, including flow alterations, 
dredging volumes, suspended sediment and bathymetry changes. 
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channel, estuary, MCR, and the adjacent coastal response. More importantly, it is quite clear that 
there remain fundamental gaps in our understanding, including those of the U.S Army Corps of 
Engineers, of cause and effect in the Columbia River, particularly the transport of sediment along 

S-36   the river, sediment transport pathways and residence times between the river and lower estuary 
region, and the net exchange of sediment between the lower estuary and the coast. These 
deficiencies make it extremely difficult to mange the Columbia River/coast system in an  
effective and sustainable manner. 
 
Listed below are a variety of issues: 
 

1.  Page 2, 2nd para: “However, the jetties caused a large discharge of sand from the MCR 
and vicinity, to the ocean. The sand eroded from the inlet and south flank of the inlet 
following jetty construction has deposited in the outer delta, on Peacock Spit, and the 
shorelines along Long Beach, Washington, and Clatsop Plains, Oregon.” 

S-37 
There is no question that a significant amount of sediment was redistributed along the 
beaches of Washington and Oregon during and after the construction of the Columbia 
River jetties. It is well accepted in the scientific literature that these changes were 
directly related to jetty construction, which effectively concentrated river and tidal flows 
within a much smaller area, and led to the scouring out of the inlet throat (Locket 1963). 
Thus, the erosion of sediment adjacent to and within the inlet, and offshore from the 
Columbia River reflected a massive redistribution of sediment along the coast. However, it 
is also evident from the recent work of Gelfenbaum et al. (2001) that these sediments 
have been almost fully absorbed into the coastal system. The question thus remains, what 
will happen along the Washington coast when this massive redistribution of sediment is 
fully absorbed by the coastal system? It seems intuitive that unless Columbia River 
sediments are able to reach the coast in sufficient quantities, as it did prior to jetty 
construction and the control of river flows, it is quite likely that parts of the Washington 
and Oregon coasts will undergo significant erosion in the future. In addition, these 
processes may be further enhanced through rising sea level, both eustatic and coseismic 
(from subduction zone earthquakes). Neither of these latter effects has been raised in the 
technical memorandum. 

 
2.  Page 2, 3rd para: “However, past dredging and channel modifications upstream of RM 40 

have not measurably altered the available sand supply or sand transport in the river.” 
S-38 

Based on the information available in the sediment transport technical memorandum, it is 
apparent that past dredging and channel modification effects upstream of RM 40 has 
never been adequately assessed. 

 
3.  Page 5, 2nd para: “Global scale climate variations that reduced streamflows were the 

primary cause of the decline in sand transport between the 1800’s and 1972.” 
S-39 

This statement completely ignores the role of major dam construction and the impact 
impoundment has had on sediment supply in the Columbia River. Dam construction 
commenced with the Bonneville dam in 1937, with several other dams having been 

 

Corps of Engineers Responses 
 
S-37.  The Corps and DOGAMI appear to be in agreement over the significance of the MCR 
jetties on coastal sediment processes over the last 100 years.  The Corps also agrees that a 
question remains as to what will happen when this massive redistribution of sediment is fully 
absorbed by the coastal system.  Natural sedimentation processes shaped the coast and 
continental shelf of the Columbia River littoral cell over the previous 10,000 years.  The MCR 
jetties caused localized changes in hydraulics (concentrated tidal flows and altered wave patterns) 
that resulted in the displacement of 800 mcy of sand.  The distribution pattern of the MCR sand 
differed significantly from that of the natural system, with deposition initially concentrated 
offshore of the jetties and not spread out along the coast and continental shelf.  Natural littoral 
forces are still working to redistribute that sand along both the Oregon and Washington coasts. 
 
As documented in Exhibit J, there has been a natural, long-term decline in the Columbia River 
sediment yields to the coast; rates fell from a 10,000-year average of 15 mcy/yr to 7 mcy/yr 
during 1868-1926.  More important to littoral processes is the decline in sand yield from the 
river, caused by both natural and human influences.  Of the 15-mcy/yr 10,000 year average 
sediment yield to the coast, over three-fourths (11 mcy/yr) is estimated to have been sand.  By 
1868-1926, the average sand yield had declined to just over 2 mcy/yr primarily due to natural 
reductions in sand transport in the river and estuary.  The sand yields declined to an average of 1 
mcy/yr 1927-1958, due largely to climate variations and to a lesser extent, water resource 
development in the upper basin.  Sand yields are probably even lower now because of the effects 
of flow regulation by upstream reservoirs that became effective in 1973.  As explained in Exhibit 
J, those reductions in sand yields to the coast are all related to changes in Columbia River 
streamflows and have not been significantly impacted by past navigation channel actions, 
dredging, disposal, or pile dikes.  The proposed 43-foot navigation channel also will not 
significantly impact future sediment yields to the coast.  Sand yields can only return to pre-1900 
levels if the large spring freshets, with high peak discharges and large flow volumes, are restored 
to the Columbia River, and even then the sand yields would be only 20% of the average 11 
mcy/yr sand yields that existed during the 10,000 year formation of the littoral system.  The long-
term climate changes and upstream water resource development for flood control, irrigation and 
hydropower, mentioned in Exhibit J of the SEIS, make the restoration of large spring freshets 
impractical.  Sea level rise and subduction zone earthquakes are outside of the control or 
influence of the proposed project and thus were not covered in the SEIS. 
 
S-38.  The Corps disagrees with the comment.  Over the past 70 years, the Corps has built up a 
great deal of knowledge and a sound understanding of the sedimentation processes of the 
Columbia River.  The effects of dredging and channel modifications upstream of CRM 40 have 
been assessed numerous times, including the following reports that are referenced in Exhibit J of 
the SEIS; Hickson 1930 and 1961; Locket 1963; USACE 1986, 1987, 1999, and 2001; and 
Eriksen and Gray 1991.  The Corps also has conducted special studies that have contributed to 
our knowledge but were not cited in the SEIS.  Those studies include Design Memorandums for 
the 40-foot channel dredging and pile dike construction 1963-1968; Studies to Control Shoaling 
of the Navigation Channel, Lower Columbia River 1985; Maintenance Improvement Review 
1988; Dobelbower Groins Monitoring 1988; and Sand Wave Removal Test 1994.  As noted 
above, in response S-36, the SEI expert panel affirmed the Corps’ knowledge and understanding 
of the Columbia River in 2001. 
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constructed shortly after. To our knowledge, the effects of dams in impounding sand 
transported down the Columbia River has never been adequately assessed. Furthermore, 
the above statement ignores the role of dredging, which has removed substantial  
quantities of sediment from the system. Indeed, there appears to be no comprehensive 

S-39              assessment of the effects of dredging on sediment supply. Finally, in a report concerned 
with sediment transport and sediment budgets, it is surprising that there is very little 
discussion of how these sediments have been disposed of historically or more recently. It 
is acknowledged by scientists that the removal or disruption of the supply of sediments 
from a fluvial system to the coast can have significant adverse effects on the stability of 
the coastal system. 

 
4.  Page 9, 3rd para: “The project also will not reduce the abundant sand supply available in 

the riverbed within the project area.” 
 

As discussed in the Oregon Department of Geology and Mineral Industries technical note 
“Columbia River Littoral Cell - Technical Implications of Channel Deepening and  
Dredge Disposal” concerns could be raised over the loss of sediments associated with 
channel deepening, channel maintenance, and MCR dredging. In particular, there is 
evidence to suggest that although sediment does not leave the estuary in large enough 
quantities to supply the coast, sand does come into the estuary from the offshore ocean 
environment (Lockett, 1963; Sherwood and others, 1990; USCE, 1999). These sediments 
are transported in on the flood tide, and over time accumulate in the main channel and 
elsewhere. Thus, any extraction of sand adjacent to the river mouth and navigation  

S-40              channel does constitute a net loss of sand from the coastal system since it continues to 
deplete sand from an already starved coastal system. Because of the lack of information 
on the volumes of sand that enters and leaves the estuary through the mouth of the 
Columbia River, this is probably one of the main reasons why further studies should be 
undertaken to better understand the transport hydrodynamics adjacent to the river mouth. 
Furthermore, although a 3 ft deepening of the Columbia River may not significantly 
influence the ability of the river to transport sediments under the present regime of 
controlled river flows as contended by the U.S. Army Corps of Engineers, the cumulative 
impact of pile dikes and channel deepening over the years from 25 ft, 30 ft, 35 ft and the 
current 40 ft channel has significantly altered the hydrodynamics of the system.   
Whatever decision is made concerning the channel deepening project, it would be   
prudent that a carefully planned monitoring program be established on the Columbia  
River to properly assess cause and effect. 

 
The following comments refer specifically to the material contained in Appendix A: 
 

5.  Page 4, 3rd para: Further discussion is required concerning the temporal variability in  
river flows. In particular, it would be beneficial to discuss the temporal effect of the 

S-41               Pacific Decadal Oscillation (PDO), which may account for the reduced sediment 
     transport volumes that occurred during the warm PDO phases between 1925 - 1946, and 

1976 - 1996. 
 

Corps of Engineers Response 
 
S-39.  This comment refers to a paragraph that is part of a summary of the sedimentation analysis 
presented in Appendix A of Exhibit J.  The impact of Columbia River dams on flow regulation 
and thus on sand transport are acknowledged two sentences later in the same paragraph.  The 
effects of climate changes, dams, and dredging and disposal are examined in detail in Appendix 
A.  Figure 2 of Appendix A clearly shows the decline in sand transport that occurred before the 
construction of the Columbia River dams.  The question of how much sand is being impounded 
by the dams is irrelevant to assessing the potential sedimentation impacts of the proposed 43-ft 
channel.  As explained in the 1999 Final IFR/EIS, the 2001 BA and Appendix A, there are ample 
sand sources downstream of Bonneville dam to maintain the sand supply for the Columbia’s sand 
transport for many hundreds of years.  The Final IFR/EIS notes that there is as much as 100 mcy 
of sand just in the river’s active sand wave zone downstream of CRM 106.  The sand wave zone 
is only the top 4-8 feet of the riverbed’s alluvial sand deposits that range from 100 feet deep near 
Portland/Vancouver to 400 feet deep in the estuary.  Where dredging removes sand, it will 
expose the underlying sand to the river’s hydraulic forces and that sand will then become part of 
the active sand transport system.  In areas requiring frequent maintenance dredging this will 
eventually result in a 3-foot deeper increment of sand being incorporated into the active sand 
transport system than would occur without the proposed 3-foot deepening.  Sand from upstream 
of the proposed project and the newly exposed sand will maintain the Columbia River’s sand 
supply for the foreseeable future. 
 
Disposal practices have varied with both time and location over the past 100 years, with some 
river locations utilizing in-water, shoreline, and upland disposal, depending on the conditions at 
the time of dredging.  As noted in discussions about disposal practices in Appendix A, a 
complete description of historical disposal practices is impossible because many older disposal 
locations were not recorded.  Disposal practices during the last 20 years have been recorded and 
the important characteristics of those practices are described in the 1999 Final IFR/EIS and 
Appendix A.  The disposal plan for the 43-foot channel is described in the Final IFR/EIS, SEIS 
and the BA.  As in the past, future disposal practices can be expected to vary depending on site 
conditions, such as volume of shoaling, dredging equipment available, disposal sites available, 
and environmental restrictions. 
 
The Corps recognizes the potential for the removal or disruption of sand supply to the coast to 
affect the stability of the coastal system.  However, as the reviewer noted earlier (comment S-37) 
a sudden injection of sand can also upset the stability of the coastal system.  Over the past 100 
years, the Columbia River littoral cell has experienced an abrupt increase in sand supply caused 
by the MCR jetties and a gradual decline to sand discharge from the river system because of 
natural and anthropogenic changes in the river’s flows.  The Columbia River littoral system is 
very likely still adjusting to both those events and may continue to do so for many more years.  
As described in the Final IFR/EIS, BA, and SEIS, the proposed 43-foot project is not expected to 
alter the river’s sand discharges and therefore will not significantly impact the littoral system. 
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Corps of Engineers Response 
 
S-40.  The Corps is in general agreement with the comment on the following points; some sand is 
discharged from the estuary to the coast, sand enters the estuary from the MCR, sand enters 
during flood tides, and sand entering the estuary from MCR does accumulate in the estuary.  It 
also appears to the Corps that the recent sand discharges from the estuary to the coast may not be 
sufficient to maintain a stable littoral system.  As discussed in Appendix A, the Corps is 
uncertain about the source of sand entering the estuary from the MCR because the available 
studies of this very complex area provide differing results as to the movement of sand through 
the MCR.  The source may be localized in or just upstream of the MCR or it could be a 
combination of local and littoral sources.  As discussed below, this uncertainty does not affect the 
Corps’ conclusion regarding the project’s impacts because the Corps’ modeling and other 
analysis indicates that regardless of the source of sand entering the estuary, the Project will not 
affect the mechanisms of transport.  Appendix A describes the pathways for sand entering the 
estuary from the MCR as being through the North Channel, with sand accumulation occurring in 
the North Channel and on Desdemona Sands, not in the main (South) channel as claimed by the 
reviewer.  As explained in the impacts discussion of Exhibit J, the proposed 43-foot channel does 
not involve deepening the MCR, the North Channel, or the main (South) channel downstream of 
RM 5, and hydraulic modeling does not indicate any hydraulic changes in those areas.  For these 
reasons the Corps does not foresee the 43-foot channel causing any changes in the movement of 
sand into or out of the estuary or through MCR, or in the areas of accumulation of that sand. 
 
The Corps does not agree that the extraction of sand from the navigation channel, upriver or in 
the estuary, will impact the coastal system in the predictable future.  Approximately 63 mcy is 
forecast to be removed from the river (CRM 40-106) and disposed of upland during the first 20 
years of the proposed project.  As explained in the Final IFR/EIS, BA, and Exhibit J of the SEIS, 
the removal of this material will not reduce the available sand supply or the river’s sand transport 
capacity, and thus will not alter the river’s sand yield to the estuary.  In the estuary (downstream 
of CRM 40) the disposal plan is similar to past practices.  Only 10 mcy are planned for upland 
disposal in the estuary.  Approximately 7 mcy dredged between CRM 20-30 would go upland at 
Rice and Pillar Rock islands and about 3 mcy would be placed on Welch and Tenasillahe islands.  
Approximately 6 mcy would be placed as in-water fill at each of the two ecosystem restoration 
sites (Lois Island and Miller-Pillar).  The remainder of the dredged sand, about 30 mcy, would be 
placed back in-water by means of flowlane and shoreline disposal, minimizing the extraction of 
sand from the estuary and keeping disposal in the active sand transport system.  During channel 
maintenance, sand dredged from CRM 5-13 will be placed in flowlane sites downstream of CRM 
5, keeping the sand in the active transport zone and moving that sand closer to the MCR. 
 
Comparing the 10 mcy of estuary upland disposal to the Sherwood et al (1984) estimates of 
approximately 2,000 mcy of accommodation space in the estuary shows the insignificance of this 
upland disposal volume.  Thus the proposed upland disposal (extraction) is not likely to alter the 
estimated 800 years that it may take to fill the estuary.  It should be noted that there is an 
additional 3,000 mcy of accommodation space in the entrance and that 7,700 years are estimated 
to be required to fill the combined estuary and entrance volumes.  The Corps has agreed to 
conduct a bank-to-bank bathymetric survey of the estuary prior to construction and to perform 
annual bathymetric surveys in and adjacent to the navigation channel.  Those surveys will 
provide an update of overall estuary sedimentation and monitor the predicted channel response to 
the 3-foot deepening. 
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6.  Page 6, 2nd para: “The Corps (USACE, 1999) estimated the current average suspended bed 
material (sand) transport into the Columbia River is only between 0.2 and 0.6 

S-42               mcy/yr”. 
 

It would be useful if the location where this was determined were included in the text. 
 

7.  Page 8, 2nd para: “They also found that sediment was not generally accumulating in the 
main stem reservoirs because of scour by high discharges.” 

S-43 
This statement is not very clear. Does the statement imply that sediment has not been 
accumulating within specific river transport reaches? Or does it suggest that sediment is 
not accumulating behind the main Columbia River reservoirs? 

 
8.  Page 8, 2nd para: “Shoaling in the navigation channel through the river and estuary is 

primarily the result of convergence of bedload transport paths and sand wave 
development (USACE, 1999). This process goes on continuously, but occurs more  
rapidly during river discharges over 300,000 cfs. This shoaling is more a redistribution   
of bed sediment, rather than accumulation of sediment, since it does not change the 
volume of material in a river reach.” 

S-44 
I assume you mean that sediment is constantly moving through the river reaches. 
However, what is the ultimate source of these sediments? The sand must be coming from 
somewhere. Is sand getting through the dams? Is all of the sand from tributaries between 
dams? 

 
9.  Page 13, 2nd para: “However, there are no bathymetric difference studies for the  

Columbia River upstream of RM 48.” 
S-45 

For a river system as important as the Columbia River, it is quite surprising that there has 
been never been an attempt to quantify changes in the volume of sediment upstream of 
RM48. In terms of the effective management of the Columbia River fluvial system, this   
is a major oversight, particularly in terms of assessing the sediment budget of the river. 

 
10.  Page 21 2nd para: “As Table 3 shows, the only estimate of river channel volume changes is 

Hickson's (1961) 140-mcy of erosion between Bonneville and the estuary, between 1920 
S-46              and 1960.” 

 
Has this area continued to erode? 

 
11.  Page 21 3rd para: “Therefore, the riverbed upstream of RM 48 has not been a net supplier 

of sand to the estuary or ocean.” 
S-47 

Given the 205 million cubic yards of sediment dredged between RM40 and RM105, and 
the relatively low flows associated with the Columbia River (and hence low sediment 
transport potential) it is of no great surprise that this region is unable to supply sediments 
to the estuary, except in times of high discharge. Thus, the above statement would appear 

 

Corps of Engineers Response 
 
S-41.  The influence of climate variation on the river’s hydrology and sand transport is 
acknowledged and references are provided in Exhibit J for anyone interested in more information 
on the Pacific Decadal Oscillation (PDO) or El Nino/La Nina cycles.  The reviewer refers to the 
1925-46 and 1976-96 periods as having reduced sediment volumes.  The 1947-75 average of 3.8 
mcy/yr is less than half of the 1879-1904 average of 8.8 mcy/yr.  Sand transport in 1976-96 was 
substantially influenced by upstream flow regulation.  It must also be recognized that the effects 
of any future high river flows also will be moderated by flow regulation from the current 
upstream reservoir system.  The focus of Exhibit J is the Columbia River’s sediment budget; the 
temporal variations in that budget and contributing factors, both natural and anthropogenic, are 
clearly described in the text. 
 
S-42.  This estimate would generally apply to the river between CRM 40 and CRM 125. 
 
S-43.  The statement in question summarizes Whetten et al. (1969) findings concerning sediment 
accumulation behind main stem dams.  It has been rewritten in the revised Exhibit J to say:  
“Whetten et al. (1969) found that sediment was not generally accumulating in the main stem 
Columbia River reservoirs because sediment was being scoured from those reservoirs during 
high flows.” 
 
S-44.  Sand sources are described on p. 8 of Appendix A of Exhibit J in the SEIS.  The ultimate 
source of Columbia River sand is the Cascade Mountains.  Currently, there may be some sand 
moving downstream through Bonneville Dam, but the main sand sources include tributaries 
downstream of Bonneville Dam, such as the Sandy and Cowlitz Rivers, and the riverbed of the 
Columbia River itself where sand is estimated to be 100 to 400 feet deep.  Bedload particles have 
been estimated to travel only several hundred feet per year in the Columbia River.  Thus the sand 
source of most navigation channel shoaling is the riverbed adjacent to and a short distance 
upstream of the shoal location. 
 
S-45.  While knowing the historic volume changes upstream of CRM 48 would be interesting, 
they are not necessary for effective management of the river.  As explained in responses S-36 and 
S-38, the Corps has developed a sound understanding of the Columbia’s current sand transport, 
geomorphology, and dredging and disposal practices.  This understanding supports the 
conclusion that sand volumes changes upriver of CRM 48 are not an important factor in 
determining the project’s impacts on accretion or erosion in the estuary, the mouth or along the 
coast.  The Corps also continuously surveys the river channel to monitor shoaling.  That 
knowledge and monitoring allow us to effectively maintain the existing navigation channel and to 
evaluate potential impacts for the proposed 43-foot channel. 
 
S-46.  This paragraph in Exhibit J is clarified in the Final SEIS.  The 140-mcy had not eroded in 
the normal sense, but had been transported as bedload into the nearby navigation channel and 
then dredged and removed from the river.  That shoaling process still continues, but the resulting 
riverbed volume changes depend on the disposal method used at each site.  Where in-water and 
shoreline disposal have dominated, the volume changes are slight.  Where disposal has been 
primarily upland, there has been a reduction in the riverbed volume.  Combinations of those 
disposal methods are used at most shoaling locations upstream of CRM 40.  Typical riverbed 
changes related to navigation development from 1909 to the present are shown on Figure 13 of 
Appendix A of Exhibit J. 
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to be a misrepresentation of the available evidence, which is acknowledged to be limited, 
and cannot be concluded as such. 

 
12.  Page 39 1st para: “As can be seen in Table 5, there is a large volume imbalance within the 

MCR area. The total unaccounted for loss of material amounts to 247 mcy, between the 
amount of sediment being supplied from the Columbia River (138 mcy) and an apparent 
loss of sediment (- 109 mcy) in the areas surrounding MCR. Some of this sediment could 
be accounted for in the amount of sediment dredged from the entrance channel, but that 
only amounts to about 6 mcy for the entire period. The material may have moved into 
areas further north and south along the coast, areas still within the CRLC but that are not 
accounted for in Table 5. The volume changes further offshore are also difficult to 
evaluate due to lack of sufficient survey data.” 

S-48 
As discussed in the Oregon Department of Geology and Mineral Industries technical note 
“Columbia River Littoral Cell - Technical Implications of Channel Deepening and   
Dredge Disposal”, the ongoing erosion of sediment immediately adjacent to the   
Columbia River mouth, inlet, and offshore from the Clatsop plains, reinforces the 
conclusion that the Columbia River littoral system is starved of sediment. For this to 
occur, there must have been a major change in the sediment budget of the Columbia 
River/coast system. Such adjustments can only come about through changes in the  
process environment, or as a result of disruption in the supply of sediment to the coast. 
Although scientists have documented apparent increases in the wave heights offshore  
from the coasts of Washington and Oregon, modeling efforts as part of the Southwest 
Washington Coastal Erosion Study have indicated that this effect results in only minor 
adjustments in the stability of the system (Kaminsky pers. comm., 2002). Thus, the  
erosion of these areas is much more likely to be related to a general decrease in the   
supply of sediments from the Columbia River to the coast. 

 
13.  Page 40 1st para: “The hydrologic analysis of Bottom et al. (2001) indicates that because  

of regional climate trends, annual runoff tended to be below normal between 1927 and 
1944 and then returned to a more normal pattern for 1945-58.” 

S-49 
These changes are directly correlated with warm phases of the PDO cycle. See earlier 
note. 

 
14.  Page 40 2nd para: “Other than the effects due to streamflow changes, the upstream 

S-50              reservoirs did not noticeably affect sand transport or supply.” 
 

What evidence is there that points to this conclusion? 
 

15.  Page 44 2nd para: “From the transport paths and sediment vollune changes it is also 
possible to make an estimate of the volwne of sand that may have entered the estuary 

       from the ocean. Both UC-B and Locket indicate sand moves upstream in the north  
S-51              channel but not in the south channel in the vicinity of RM 4-5. The reports also show 

       that the landward movement terminates around Desdemona Sands. Therefore, if there 
       were any inflow of sand from the MCR, it would be part of the 24-mcy accumulation on 

 

Corps of Engineers Response 
 
S-47.  The Corps believes the statement is a reasonable conclusion based on the line of reasoning 
presented in the text of the Final SEIS, Exhibit J, Appendix A.  The text acknowledges that there 
are not enough data to calculate an exact answer, thus the need to present the alternative 
hypotheses that are argued in the referenced paragraph and the next.  The analysis utilizes the 
best available data and the Corps’ understanding of river processes to reach the stated conclusion.  
The reviewer did not offer an alternative conclusion. 
 
S-48.  The characterization of the Columbia’s littoral system as sediment starved, conflicts with 
the recent findings of Gelfenbaum et al. (2001) that since 1926 there has been a net accumulation 
of sediment.  The Clatsop Plain inner shelf and offshore areas certainly show consistent decreases 
in volume that suggest sediment-starved conditions.  However, erosion in the MCR and South 
Flank areas may very well still be in response to the hydraulic disturbance caused by the MCR 
jetty construction.  Kaminsky (2000) notes that it is difficult to determine if those areas are yet 
approaching equilibrium with the jetty perturbation of the early 1900s. 
 
Appendix A of the SEIS describes reductions in the Columbia River’s sand yields to the coast 
that have occurred over time scales of 10s to 1,000s of years.  Those reductions may contribute to 
the observed sediment volume decreases on the Clatsop Plain offshore area, but other possible 
causes should not be overlooked.  The Columbia River littoral cell sediment erosion and 
accretion appears to be driven by far more complex physical processes than the comment 
suggests.  Other potential causes of current sediment trends include increased wave heights 
(mentioned, but dismissed by the reviewer), the still active sediment system response the MCR 
jetties (noted by the reviewer in comment S-37), sea level change, and large-scale climate 
variations such as El Nino/La Nina events. 
 
S-49.  See response to S-41. 
 
S-50.  The referenced paragraph is a summary of the results of the report by Whetten et al (1969).  
They examined the Columbia River basin sediment processes and reported on sources, impacts of 
dams, and downstream transport.  The work by Sherwood et al (1990) and Bottom et al (2001) 
also conclude that the dams have not altered sand supply.  Those authors used sand transport 
relationships developed from measured data for the Columbia River near Vancouver from 1964-
70, to hindcast sand transport from 1879 to 1999.  If the dams had altered the available supply of 
sand, a single sand transport-river discharge relationship could not be used for the entire time 
period.  In reference to the difference in sand transport between the 1868-1934 and 1958-1981 
time periods, Sherwood et al concluded, “The dramatic decrease in estimated sediment supply to 
the estuary is clearly related to the decrease in peak riverflow caused by regulation.”  While the 
Corps does not believe that regulation caused all the 1958-81 decrease, we do agree that the 
reduction in sand supply to the estuary was caused by the decrease in peak riverflow. 
 
S-51.  The text of the referenced paragraph has been revised to explain that it is based on the 
theories of mass balance and that converging transport pathways will terminate in an area of 
sediment accumulation.  The available information from UC-B (1936) and Locket (1967) come 
from the beginning and end of the time period and present consistent sand pathways.  The 
volume changes come from Sherwood et al (1984).  The pathways and volume changes represent 
net sediment movement over time.  While the conclusion is not without qualifications, it is 
reasonable based on the best available information. 
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Desdemona Sand. As described above, the 19 mcy of sand eroded from the north  
channel, mid-estuary shoal, Grays Bay, and Brix Bay was the likely source of much of  
that accumulation. The additional 5 mcy of sand accumulated on Desdemona Sand could 

S-51          have come from the river, the MCR, or the ocean. Based on Lockett's conclusions that 
there was ocean sand moving upstream in the north channel, that additional 5 mcy would 
have come from the MCR or ocean. This amounts to an average annual sand inflow from  
the MCR of less than 0.2 mcy/yr.” 

 
This paragraph is speculative and should be revised to acknowledge the inferences made. 

 
Neither the Draft Supplemental Integrated Feasibility Report and Environmental Impact 
Statement nor the technical memorandum on sediment transport provide any recommendations 
to address many of the technical deficiencies acknowledged by the U.S. Army Corps of 
Engineers throughout the document. As managers of the Columbia River, this deficiency 
reflects a serious oversight by the U.S. Army Corps of Engineers. 
Several options were presented at a recent workshop on sand transport held in Portland on June 
10th 2002. Two options presented at the meeting included: 
 

• A comprehensive bank-to-bank survey of the lower estuary region; 
• Installation of 3 monitoring stations to quantify river velocity and temperature. 

 
It is imperative that these proposed efforts be explicitly stated in the final document. However, 
we would recommend the inclusion of the following: 

S-52 
(1) The bank-to-bank survey is provided as a baseline survey. Given many of the 

acknowledged gaps in our understanding of the Columbia River, particularly the issue of 
sediment budgets, it would be prudent to undertake additional follow-up surveys to assess 
morphological changes in the river. 

(2) Although the installation of monitoring stations in the Columbia River is a good idea, the 
proposed system would essentially ignore sediment transport. In light of the virtual 
absence of sediment transport measurements in the Columbia River, it is essential that 
state-of-the-art instrumentation be installed to properly address deficiencies in our 
understanding of sediment transport dynamics throughout the river/estuary environment. 
As noted by Jay and Naik (200), it is anomalous that sediment transport is not regularly 
measured on a river as important as the Columbia River. 

(3) Given the complete lack of knowledge on changes in the volumes of sand upstream of 
RM 40, it would be prudent for a complete bank-to-bank survey to be undertaken 
upstream of RM 40. 

 
Finally, the sediment transport document contends that there is no real sediment (sand) issue 
associated with the Columbia River. As noted in our agency’s technical note “Columbia River 

S-53   Littoral Cell - Technical Implications of Channel Deepening and Dredge Disposal” this 
argument is based on two positions to which counter-arguments are offered in the present 
environment of insufficient data: 
 

Corps of Engineers Response 
 
S-52.  The channel improvement project has presented a comprehensive series of sedimentation 
analyses that include the 1999 Final IFR/EIS, the June 2001 SEI workshop on sedimentation, the 
2001 BA for endangered fish, and finally Exhibit J of the SEIS.  These analyses have been based 
on the abundant available data on the Columbia River (Exhibit J references 37 reports and papers 
on sedimentation) and years of professional experience with the Columbia River hydraulics and 
sedimentation.  The SEI expert panel affirmed the reliability of the Corps’ sedimentation 
analyses when they found the Corps adequately understood the physical processes of the river 
and estuary, including flow alterations, dredging volumes, suspended sediment and bathymetry 
changes.  The Corps agrees there are gaps in historical data that limit the sediment analyses 
presented in the Final IFR/EIS, BA and SEIS.  However, the analyses presented in these 
documents accurately portray sediment behavior and hydraulics in the riverine environment. 
 
The commenter’s statement that the Draft SEIS does not include recommendations to address 
uncertainties is inaccurate and surprising given the many discussions with the state on this point.  
The monitoring actions, including those for sedimentation, are described in Table S6-5, p. 6-43, 
of the SEIS.  The sediment related monitoring actions include three hydraulic monitoring stations 
in the estuary, annual reporting of dredging volumes, and main channel bathymetric surveys.  
The hydraulic monitoring stations are being installed to validate the results of the hydraulic 
modeling that there would be no measurable hydraulic changes caused by the proposed 43-foot 
channel.  Annual dredging volumes can be used to assess bedload movement and the O&M 
dredging forecast.  This annual review allows the Corps to track the actual volumes of dredge 
materials against its projections.  This comparison will provide one indication of the accuracy of 
the Corps analysis as presented in Exhibit J.  Significant increases in volumes in the estuary 
above that projected would be one performance criteria that could be tracked and used together 
with other information to determine if there is an unexpected impact. 
 
The proposed project also includes main channel bathymetric surveys to monitor the predicted 
riverbed responses to the deeper channel.  The main channel surveys approach bank-to-bank 
coverage upstream of CRM 48 as requested by the reviewer and will be sufficient to monitor 
river responses along the navigation channel.  Specifically, the survey results may be reviewed to 
determine the pattern of sand accumulation or depletion in the areas being surveyed.  The 
monitoring results could also be used to plan adaptive management strategies if unexpected 
sediment impacts are found. 
 
A bank-to-bank bathymetric survey of the estuary was agreed to as part of the ecosystem research 
actions in the BA.  That survey will provide the data needed to update the volume change 
analysis conducted by Sherwood et al. (1984) on a consistent time scale (1935, 1958, 1982 and 
then 2003).  The need for additional bank-to-bank bathymetric surveys will depend on future 
research priorities.  The planned bank-to-bank bathymetric survey of the estuary will be included 
in the SEIS.  Together these monitoring and data collection measures provide effective tools for 
monitoring the project’s impacts and determining if unexpected patterns of accretion or erosion 
are incurring. 
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• Position One: Because the present system cannot discharge sand to the coastal 
environment, the future extraction of more sediment as a result of the channel deepening 
project and ongoing maintenance is justified. Such actions according to this concept  
would not affect the amount of sediment present in the coastal system because sand does 
not get out of the estuary. 

 
Counter argument: While this may be the case under the present conditions, it has 
certainly never been the case historically. This is a circular argument that overlooks 
significant additional considerations as seen below. Furthermore, channel deepening and 
maintenance dredging adjacent to the river mouth and in the estuary may in fact enhance 
the estuary's contemporary role as a sink for beach sand. 

S-53 
• Position Two: There are considerable volumes of sand within the river and lower estuary 

that are unlikely to run out in the foreseeable future. The removal of the volumes of 
material touted for the channel deepening project and for its ongoing maintenance is 
negligible compared with the overall volume of sand stored in the Columbia River and its 
estuary. 

 
Counter argument: The volume of sediment contained in the Columbia River system is 
undeniably enormous. However, sediment available for transport remains a finite   
resource particularly in a fluvial system as extensively modified as the Columbia River, 
with its many dams and existing flow regulations. Furthermore, although the depth of  
sand contained in the river may be large, not all of this material is available for transport. 
This is because the present fluvial system is striving to reach some form of equilibrium 
state, or grade elevation, that has been imposed on it over the course of the past 5 - 6000 
years in response to a slowing of the post-glacial sea level rise. Thus, the bulk of the 
sediment contained in the Columbia River channel is essentially held in storage, and will 
remain so unless there is a sudden change in mean sea level, or a dramatic increase in 
river discharge. Furthermore, as previously noted concerns could be raised over the loss of 
sediments associated with channel deepening, channel maintenance, and MCR  
dredging, since these are the sediments that are available for transport under the present 
regime. Given many of the uncertainties in the sediment budget presented as part of the 
technical memorandum, and those identified as part of the Southwest Washington Coastal 
Erosion Study, every effort should be made to better quantify and assess the transport of 
sediment throughout the Columbia River system. 

 
References: 
Gelfenbaum, G., M.C. Buijsman, C.R. Sherwood, H.R. Moritz, and A.E. Gibbs, 2001, Coastal 

Evolution and Sediment Budget at the Mouth of the Columbia River, USA, 4th International 
Conference on Coastal Dynamics, Lund, Sweden. 

 
Jay, D.A. and P. Naik, 2000, Climate Effects on Columbia River Sediment Transport, USGS 

Open File Report 00-439, Southwest Washington Coastal Erosion Workshop Report 1999, 
edited by G. Gelfenbaum and G. Kaminsky. 

 

Corps of Engineers Response 
 
S-52 (con’t).  It should be noted that the Columbia River system imposes inherent limitations on 
a perfect understanding of sediment transport.  The reasons for this are; suspended sediment 
concentrations are low, average annual sediment transport is small, bedload moves predominately 
during flows over 300,000 cfs and is difficult to measure, there is a wide range in river discharges 
and large freshets are infrequent, the estuary is large and contains a variety of bathymetric and 
hydraulic environments (such as Cathlamet Bay, the North and South channels, the inter-tidal 
flats, and near the entrance), and the hydraulic conditions at the MCR are complex and hazardous 
to work in when sand transport is likely the highest (high tidal or river discharges and/or high 
wave conditions).  To measure sediment transport throughout the Columbia River, estuary, and 
MCR system would require a very large annual monitoring effort, for an extended period of years 
to cover the wide range of special and temporal variations in the system.  As discussed below, 
such an effort is not appropriate or necessary for this project. 
 
The level of future sediment monitoring necessary in the Columbia River and estuary depends on 
the issues to be addressed.  The Corps, in cooperation with NOAA Fisheries and USFWS, 
identified a monitoring plan to confirm the expected impacts from the proposed project and 
provide a base for adaptive management, if necessary.  This plan addresses the impacts that have 
been identified and provides a mechanism for responding to new information. 
 
The development of a precise sediment budget for the entire system is a major undertaking that is 
outside normal Corps authority and beyond what is necessary for this project.  However, the 
Corps’ Regional Sediment Management (RSM) program may offer an opportunity to address 
some of the broader sediment concerns expressed by the reviewer.  The RSM is a national 
initiative based on the recognition of the regional implications of dredging and other activities in 
the littoral zone.  RSM treats sand as a resource and applies a regional (rather than project) 
perspective to managing sand in coastal, estuarine, and riverine systems.  The RSM program 
encourages collaborative partnerships among stakeholders. 
 
S-53.  The two “positions” outlined by the reviewer suggest a misunderstanding of the Corps’ 
sediment impact analysis.  Position one is not a position advocated by the Corps in the 1999 Final 
IFR/EIS, BA, or SEIS.  The Corps’ analysis (documented in detail in Exhibit J) concludes that 
sand moves in both directions in the MCR and that the volumes of sand moving are small.  It has 
also been the Corps’ position that the proposed 43-foot channel would not significantly alter the 
sand yield to the estuary or the coast.  The 43-foot channel would not enhance the estuary’s role 
as a sink for coastal sands in the foreseeable future, as explained in Exhibit J and in response to 
comment S-40. 
 
Position two addresses only one aspect (supply) of the sediment system.  The Corps’ arguments 
supporting our conclusion that there will be no significant changes to the sediment or sand 
budgets are based on there being insignificant or no measurable changes to the systems transport 
capacity or sand supply.  The Corps recognizes that not all the sand in the Columbia River’s bed 
will be available for transport, but as explained in response to comment S-39, only a small 
fraction of that sand is needed to maintain the sand supply.  The comment seems to confuse sand 
supply with sand transport potential.  The sand on or just below the surface of the riverbed 
represents the available sand supply.  How much of that sand may be in transport over any given 
time depends on the river’s discharge and resulting sand transport potential.  As has been stated 
in responses to your comments S-36 through S-52, the Corps believes it has adequately assessed 
the proposed 43-foot channel’s potential sedimentation impacts to the river, estuary, and coast. 
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Lockett, J.B., 1963. Phenomena affecting improvement of the lower Columbia estuary and 
entrance. Federal Interagency Sedimentation Conference, Jackson, Mississippi, U.S. 
Department of Agriculture, 626-668. 

 
Oregon Economic & Community Development Department 
 
The Oregon Economic and Community Development Department has reviewed the US Army 
Corps of Engineers' Supplemental Integrated Feasibility Report for Channel Improvements and 
Environmental Impact Statement (SEIS). The Oregon Economic and Community Development 
Department supports deepening the Columbia River channel to 43 feet as proposed in the SEIS. 
We offer the following comments concerning the economic impacts of this proposal. 
 
Maintaining economically competitive ports on the Columbia River is a key to Oregon’s 
economy remaining competitive in a global market. The Columbia River serves as a vital trade 
corridor for Oregon’s manufactured goods and agricultural commodities as well as a large share 
of the nation’s grain exports. In 1997, approximately 30 million metric tons of cargo valued at 
$13 billion moved through the lower Columbia River ports. This is due in part to the lower 

S-54   Columbia River providing the shortest route to Asian markets for exports. Asian markets not 
only receive the majority of the waterborne trade from the West Coast, but have also served as a 
critical component of Oregon’s economic growth during this decade. The Oregon Economic and 
Community Development Department believes it is necessary to maintain a strong and direct  
link to Asian and international markets in order to ensure Oregon's current and future economic 
health and diversity. 
 
The Oregon Economic and Community Development Department supports the analysis and 
conclusion of the SEIS and the restated reports. The reports document that over time there has 
been growth in the level of waterborne commerce on the Columbia River. With this growth we 
have seen an increase in the average vessel size due in part to the efficiency gains for shippers 
using larger, deeper draft vessels to transport bulk items such as grain as well as containerized 
goods. Without deepening the channel, these vessels cannot come into Portland fully loaded,  
thus making the Columbia River ports less competitive. This creates market pressure to utilize 
California and Puget Sound ports, increasing the costs of shipping cargo to and from Oregon. If 
the Columbia River channel is not deepened, Oregon companies will probably lose business to 
other locations with lower transportation costs and Oregon consumers will simply have to pay 
more. 
 

Corps of Engineers Response 
 
 
 
 
 
S-54.  Comment acknowledged. 
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Sept 15, 2002 
 
 
 
Robert Willis       Judy Grigg 
CENWP-EM-E       Port of Longview 
US Army Corps of Engineers, Portland Dist.  PO Box 1258 
PO Box 2986       Longview, WA  98632-7739 
Portland OR 97208-2946 
 
 
RE: Comments on Draft Supplemental Environmental Impact Statement for 
Columbia River Channel Improvement Project  
 
 
Dear Mr. Willis and Ms. Grigg, 
 
Thank you for the opportunity to comment on the Columbia River Channel Improvement 
Project Draft Supplemental Integrated Feasibility Report and Environmental Impact 
Statement (DSEIS). 
 
In our prior communications, including the September 29, 2000 letters denying section 
401 water quality certification and consistency with Washington’s coastal zone 
management program, Department of Ecology (Ecology) has raised a number of 
concerns. Our understanding is that this DSEIS was prepared, in part, to respond to those 
concerns. We also understand that considerable effort was focused on other topics, 
including salmon listed under the Endangered Species Act. 

S-55 
We would like to thank the Ports and the Corps for the significant work over the past year 
to address the concerns of Ecology and other state agencies. This DSEIS marks a “check 
point” in that effort. The ongoing process to address the issues of concern has included 
numerous focus meetings and the production of technical memoranda which are attached 
in an appendix to the DSEIS. Our comments today are part of that ongoing dialogue. 
 
Ecology has already provided input (written and verbal) on many of the issues. These 
comments will provide an update on Ecology’s view of the issues, particularly those 
topics for which information was developed too late for Ecology to provide input prior to 
the publication of the DSEIS. Additionally, we will try to summarize previous statements 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-55.  Comment noted.  The scope and purpose of the SEIS is further explained in our response at F-2.  
Detailed responses to Ecology’s comments are below. 
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Department of Ecology’s Comments on the Columbia River Deepening DSEIS 
September 15, 2002 
Page 2 
 
 
that still remain relevant. Our detailed comments are attached. We hope that our concerns 
will be addressed and integrated into the final SEIS. 
 
If you have questions, comments, or concerns, please contact me at 
bmcf461@ecy.wa.gov or 360 407 6976. 
 
Sincerely, 

 
 
 
 

Brenden McFarland 
Environmental Coordination Section Manager 
Shorelands and Environmental Assistance Program 
 
 
 
attachment: detailed comments 
 
 
cc (via email): 
Laura Hicks, Army Corps of Engineers, Portland District 
Dianne Perry, Port of Portland 
John Malek, EPA 
Carol Jolly, Governor Locke's Office 
Gary Cooper, WA DNR 
Bob Burkle, WA DFW 
Steve Manlow, WA DFW 
Bill Jolly, WA Department of Parks and Recreation 
Mike DeSimone. Pacific County 
Tom Byler, Governor Kitzhaber’s Office 
Russell Harding, OR DEQ 
Christine Valentine, OR DCLD 
Jonathan Allan, OR DOGAMI 
Dave Hunt, Channel Coalition 
Matt Van Ness, CREST  
Dale Beasley, CRCFA 
Peter Huhtala, CDOG 
Tracey McKenzie, PIE 
Kristin Rich, PIE 
 

Corps of Engineers Response 
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Department of Ecology’s Comments on the Columbia River Deepening DSEIS 
September 15, 2002 
Page 3 
 

Department of Ecology’s 
Detailed Comments on the Draft Supplemental Environmental Impact 

Statement for the Columbia River Channel Improvement Project 
 
 
Ecology’s detailed comments are organized under the following headings: 
 

• Aquatic Resources (including crab, sturgeon, and other organisms) 
• Wetlands 
• Sand Management and Sedimentation  
• Shoreline and Coastal Zone Management  

 
While these subjects are used as topical headings, the material ties to our 401 and CZM 
decisions. All the topics covered were previously cited in our September 29, 2000 letters 
denying 401 certification and CZM consistency. The material in the final supplemental 
EIS (including response to comments) is a tool that will help inform our permit 
decsionmaking. 
 
We want to make it clear that we are appreciative of the progress made towards 
addressing the issues we raised previously. Depending on the issue, the amount of 
progress varies. For example, we are appreciative of the measures taken to assess the 
impacts on crab from entrainment, yet we would like to see more work on mitigating for 
those impacts. Additionally, we would like to see more work on the disposal impacts and 
habitat alteration impacts to crabs. Other topics also reflect this balance of progress 
versus remaining issues to address. 

S-56 
The introduction of an adaptive management approach may hold the best prospect of 
addressing Ecology concerns on many of the issues. For some issues there is uncertainty 
associated with the topic (such as crab and sand management), yet acquisition of 
information cannot be accomplished within a short time frame. In order for Ecology to 
make decisions in the short-term, we will need to outline in greater detail future studies 
planned and determine appropriate actions in response to potential outcomes of such 
studies. Additionally, Ecology would need to formalize an adaptive management 
agreement that requires future decisions in order to provide the assurances necessary for 
more immediate permit decisions. 
 
In order to put in place an adaptive management approach, we would need to have a 
discussion on how best to deal with overlaps between Ecology concerns and elements of 
the adaptive management approach involving federal agencies resulting from the ESA 
reconsultation process. For Ecology permitting needs, we cannot necessarily rely on an 
agreement between the federal agencies that would exclude our agency from review and 
approval of study plans, reports, and decisions about resulting actions. 
 
We look forward to response to our comments and are interested in ongoing discussion to 
resolve the remaining issues. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
S-56.  The Corps concurs that an adaptive management approach is likely the best approach in dealing 
with several of the issues that still have some level of concern with your agency.  It is the Corps’ intent 
to have a separate process from the ESA adaptive management process for the state issues related to 
water quality and coastal zone authorities, since the issues with the states are much broader.  This 
process has been proposed and recently discussed with WDOE, ODEQ, ODLCD, and USEPA as an 
adaptive management process to deal with 401 and CZMA concerns with both states and to discuss 
both the channel improvement project and the Mouth of the Columbia River project from a regulatory 
perspective. 
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Aquatic Resources (including crab, sturgeon, and other organisms) 
 
 
The comments in this section focus on issues related to marine and freshwater aquatic 
resources particularly Dungeness crab, Sturgeon, Smelt and their essential habitat.  The 
comments take into account the Technical Memoranda included in Appendix K of the 
Draft SEIS and discussions of the Crab Technical Focus group including information 
presented on September 5, 2002 that have not yet been incorporated into the Draft SEIS. 

S-57 
Ecology recognizes the applicant’s efforts toward addressing many of the issues raised in 
the 401 denial and CZM consistency letter regarding potential impacts to Dungeness 
crabs, Sturgeon and Smelt through the recently conducted and in progress studies. 
Findings from these studies will provide useful information on the magnitude of direct 
entrainment impacts, indirect impacts to some aspects of habitat change, and disposal 
impacts.  Much of this information however will not be available prior to permit decision 
deadlines.  A framework explicitly detailing how results of these ‘studies in progress’ 
will address the existing concerns and be interpreted to inform project management 
decisions should be included in the final SEIS. 
 
The comments below on this topic include a table organizing Ecology’s concerns and 
expectations followed by comments focusing on the crab technical memorandum. 
 

Corps of Engineers Response 
 
S-57 (includes responses to table).  The table provided is unclear as to how the Department would have 
expectations shown in column 7 in the table without completing the management decisions specified as 
incomplete in column 6 of the table.  In addition, most of the issues discussed in column 5 have been 
resolved and the studies are either completed or underway.  Baseline studies for the proposed ocean 
disposal sites were completed and the information is disclosed as part of the Final SEIS, Exhibit N.  As 
noted in the response to F-2 assessments for sites designation are contained in the 1999 Final IFR/EIS. 
 
Crab impacts from entrainment 1, bullet 1:  This task has been completed except for the final salinity 
versus abundance model using data collected in 2002.  Please see information provided in the Final 
SEIS, Exhibit K-4. 
 
Crab impacts from entrainment 1, bullet 2:  The Corps is funding three additional hydraulic monitoring 
stations in the estuary.  These stations, in addition to the rest of the CORIE monitoring network, collect 
real time data for both flow and salinity.  This information will be used to the extent practicable to 
schedule dredging for the construction of the project, to minimize impacts to crabs.  It may not be 
possible to schedule the dredges for the O&M program.  O&M dredging is performed after the spring 
freshet and when shoaling infringes on the authorized channel depth, usually during the summer. 
 
Crab impacts from entrainment 1, bullet 3:  The Corps will continue to avoid and minimize 
entrainment impacts to Dungeness crab to the maximum extent practicable. 
 
Crab impacts from disposal, bullet 1 to 3:  The preferred option for dredged material disposal during 
channel improvement project construction for CRM 3-30 would be to place it in a temporary 
construction sump between CRM 18-20 for subsequent construction of the Lois Island ecosystem 
restoration feature rather than ocean disposal.  All data collected to date indicates no crab occur at that 
Lois Island location based on its low salinity.  Consequently, there is no need to develop a statistically 
robust experimental design or mitigation for construction disposal.  There is a potential to impact crabs 
with O&M flowlane disposal downstream of CRM 5.  This flowlane area is small compared to the 
estuarine area (CRM 15 to mouth, bank to bank) inhabited by Dungeness crab.  The project flowlane 
disposal increment compared to the existing condition is small.  Baseline studies for the proposed 
ocean disposal sites were completed and the information is disclosed as part of the Final SEIS, Exhibit 
N.  Assessments for site designation are contained in the 1999 Final IFR/EIS. 
 
Crab impacts 3, bullet 1-3:  A bank-to-bank bathymetric survey will be obtained prior to construction 
of the deepened channel.  Up-to-date bathymetry was used in the salinity models for the navigation and 
main channels where the potential impacts are expected to occur.  The oldest bathymetry used in the 
models was for those areas outside of the main channel.  The modeling results presented in the 1999 
Final IFR/EIS and the 2001 BA indicate that hydraulic and salinity changes range from none to very 
slight for areas away from the navigation channel.  Updating the models’ bathymetry may result in 
slightly different base condition results, but would not alter the with-project impact levels.  The 
existing model results provide the level of understanding of the estuary’s hydrodynamics necessary to 
judge the project’s potential impacts to circulation, salinity, temperature, and the ETM.  The SEI 
expert panel confirmed the adequacy of the hydrodynamic modeling during the BA consultation. 
 
Sturgeon impacts 4, bullet 1:  This information is provided in the Final SEIS, Exhibit K-1. 
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The table below organizes Ecology’s concerns, the measure(s) being implemented to address the concern, the technical issues and management decisions that 
remain incompletely addressed, and what still needs to be included in the final SEIS. 
 

Issue 
Number 

Issue supporting 
documents 

Applicant’s response Technical analysis remaining 
incomplete 

Management decisions 
remaining incomplete 

Ecology’s expectations 

Crab impacts 
1 Direct impacts to 

crab from 
entrainment  

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
attachment 
Outstanding 
issues8/10/01 letter  
 

• Existing  
information 
compiled and 
analyzed. 

• Entrainment Study 
designed then 
reviewed by state 
agencies. 

• Sampling begun in 
lower Columbia 
River (CR) in  
March and June and 
planned to continue 
through  October 
2002 

• Validation of salinity/crab 
relationship in CR through 
concurrent sampling of 
salinity during entrainment 
sampling. 

• Further sampling upriver in 
Upper Sands, Tongue Point 
Crossing and Miller Sands 
Channel 

• Verification of dredge volume 
sampled (flow meter) 

• Estimate of total crab 
entrained through construction 
of deeper channel and 20 yrs 
maintenance dredging. 

• Estimate of crab abundance 
and entrainment under various 
flow conditions. 

• Determination of the 
level of impact that 
triggers the need for, 
type, and extent of 
mitigation has not been 
discussed. 

• Continue gathering 
entrainment data further 
upstream, analyze data to 
establish salinity/crab 
relationship.  Run model  
with high and low flow 
salinity distribution patterns 
(using newly collected 
bathymetry data- see issue  
no. 3) to estimate number of 
crabs entrained. 

• Monitor flow and salinity to 
determine (on an annual 
basis) dredging windows to 
avoid and minimize impacts 
to crab. 

• Determine mitigation 
requirements in cooperation 
with state resource agencies. 

2 Direct impacts to 
crab from  
disposal 

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
attachment 
Outstanding 
issues8/10/01 letter  

• Burial study 
included in FEIS 
1999 

• Proposed baseline 
study of Deep  
Water Site 

• Results of the study presented 
in the 1999 FEIS did not 
provide reasonable assurance 
that crabs would not be 
impacted from burial or 
suspended sediment.  

• Information is lacking on 
temporal and spatial crab 
abundance and distribution at 
potential disposal sites  

 

• Preferred disposal 
alternatives cannot be 
legitimately selected 
lacking information on 
relative level of impacts. 

• Determination of the 
level of impact that 
triggers the need for, 
type, and extent of 
mitigation has not been 
discussed. 

• A statistically robust 
experimental design to   
assess these potential   
impacts should be outlined 
then made available for 
review and comments  
(before any sampling begins) 
by state resource agencies. 

• Crab populations should be 
sampled and characterized for 
all potential disposal sites  
and monitored post disposal 

• Determine mitigation 
requirements in cooperation 
with state resource agencies. 
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Issue 
Number 

Issue supporting 
documents 

Applicant’s response Technical analysis remaining 
incomplete 

Management decisions 
remaining incomplete 

Ecology’s expectations 

3 Indirect 
impacts to 
crab 
through 
habitat 
alteration 

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
attachment 
Outstanding 
issues8/10/01 
letter  
Comments on 
2001 BA 

• Salinity/entrainment 
relationship 
investigated in the 
entrainment study; 
salinity is being 
concurrently 
measured with 
entrainment    
samples and at 
CORIE monitoring 
stations. 

• A  bank-to-bank   
pre-construction 
survey is planned 

• Model predictions of changes 
to the distribution of salinity, 
temperature and turbidity 
maximum resulting from 
channel construction and 20 
yrs of maintenance needs to be 
assessed with up to date 
bathymetric data.  Potential 
changes to crab distribution 
and vulnerability to impacts 
from dredging or disposal  
must be assessed. 

• An adequate 
understanding of the 
existing physical 
conditions is required 
before potential  
impacts from channel 
deepening and 
maintenance can be 
assessed  

 

• Complete bank-to-bank 
survey and re-run CORIE 
model with new 
bathymetric data.  Apply 
pre and post channel 
construction scenarios to 
predict distributions of 
salinity, temperature and 
turbidity maximum.   

• Monitor bathymetric 
changes in highly dynamic 
areas and entire bathymetry 
at pre determined time 
interval and re-run model  

• Determine avoidance, 
minimization and if 
necessary mitigation 
requirements in  
cooperation with state 
resource agencies. 

sturgeon impacts 
4 Direct 

impacts to 
sturgeon 
from flow 
lane 
disposal 

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
F&W  6/26/02 
Tech memo 
comments 

• Compilation of 
existing information 

• Study initiated to 
assess sturgeon 
distribution and 
abundance 

• Tagging studies to monitor 
sturgeon movement in these 
sites before and during  
disposal 

• Assessment of whether sites 
are important rearing areas for 
sturgeon 

• Assessment of habitat 
use is necessary to 
determine potential 
impacts 

• Development of a matrix 
detailing the potential for 
adverse direct impacts to 
sturgeon based upon what is 
learned from the studies. 

• Specific mitigation 
measures must be 
determined in cooperation 
with the state agencies 

• A monitoring plan to 
continually assess impacts 
that may result from 
maintenance disposal must 
be developed in  
cooperation with the state 
agencies. 
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Issue Number Issue supporting 
documents 

Applicant’s response Technical analysis remaining 
incomplete 

Management decisions 
remaining incomplete 

Ecology’s expectations 

5 Indirect 
impacts to 
sturgeon 
through 
habitat 

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
F&W  6/26/02 
Tech memo 
comments 

1. Study initiated to 
assess abundance, 
distribution and 
type of prey 
species sturgeon 
rely on. 

• Diet analysis from stomach 
content sampling and 
comparison to benthic 
sampling at these sites 

 

• Assessment of  
whether benthic 
invertebrates in these 
deep instream sites are 
important prey   
species 

• Development of a matrix 
detailing the potential for 
adverse impacts to prey 
species based upon what 
learned from the studies. 

• Specific mitigation 
measures must be 
determined in cooperation 
with the state agencies 

Biological impacts from physical changes in the estuary 
6 Biological 

impacts 
from 
physical 
changes to 
the estuary 

DEIS letter 1999 
FEIS letter 1999 
401 letter 
CZM letter 
attachment 
Mar 2001 letter 

Applicant refers to 
findings from the SEI 
independent science 
panel. 

• Impacts to benthic 
invertebrates and their 
habitats requires a thorough 
assessment, particularly 
since they have a 
fundamental position near 
the base of the foodweb. 
Such a review should 
include referencing 
information when available 
regarding ranges of physical 
habitat parameters, 
recolonization rates, and 
species assemblages pre and 
post  dredging  

• When physical 
changes are  
considered with 
respect to habitat 
requirements of the 
benthic species 
avoidance, 
minimization and/or 
mitigation measures 
can be properly 
assessed. 

• Develop a monitoring   
plan that incorporates 
CORIE data collection to 
continually evaluate range 
of parameters benthic 
species are exposed to 
throughout the duration of 
the channel construction 
and maintenance. 
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The comments below (in this section) are an edited version of those submitted to the 
applicant on June 26, 2002 pertaining to the Technical Memorandum (now included in 
Appendix K of the Draft Supplemental EIS ) entitled: The impacts of the Columbia River 
Channel Improvement Project Dredging and Disposal on Dungeness Crabs (Cancer 
magister).  The edits reflect Ecology’s understanding of the status of these concerns 
following discussions at the September 5th 2002 Crab Focus Group. 

S-58 
Section 2, final paragraph 
Although changes in level of impact from existing entrainment due to O&M may not be 
significant, the entire impact associated with maintenance dredging must be addressed to 
determine whether impacts are significant.  Ecology acknowledges the applicant’s intent 
to address of impacts of the entire maintenance volume at the September 5th 2002 Crab 
Focus Group meeting and expects this to be incorporated into the final SEIS document. 
 
Section 3.1, final paragraph 
Application of DIM to entire maintenance dredge volumes, not just incremental 
maintenance dredge volumes must be addressed. Ecology acknowledges the applicant’s 

S-59   intent to address of impacts of the entire maintenance volume at the September 5th 2002 
Crab Focus Group meeting and expects this to be incorporated into the final SEIS 
document 
 
Section 3.3, paragraph 1 
The conclusion that no additional crab sampling or dredge entrainment sampling appears 
warranted in Upper Sands, Tongue Point Crossing and Miller Sands Channel is 

S-60   unreasonable.  Ecology acknowledges the applicant’s intent to sample further upstream 
in theses areas expressed at the September 5th 2002 Crab Focus Group meeting and 
expects this to be incorporated into the final SEIS document. 
 
Section 4.3, final paragraph 
Ecology requires information on Dungeness crab population abundance and impacts 
(both direct and indirect) from dredging and disposal.  With accurate information a plan 

S-61   for avoidance, minimization, and, if necessary, mitigation can be developed.  A 
comparison of the number of crabs entrained to the total number of crabs harvested is not, 
ultimately, the single issue of concern. 
 
Section 5.1, paragraph 1 
The crab/salinity model was developed from Grays Harbor data.  Verifying this 
relationship with entrainment data compared with CORIE stations in the Columbia River 
is desirable.  Assuming this relationship holds for the Columbia River, following 

S-62   construction and maintenance the salinity distribution is predicted to change, with the 
maximum intrusion moving upstream.  This prediction will 1) need to be assessed with 
model runs using new bank to bank bathymetry and verified with post project bathymetry 
and 2) Evaluate any changes to the salinity distribution with respect to crabs.  Further 
intrusion of the salinity wedge is likely to drive the distribution of crabs further upstream 
and increase the area where crabs are vulnerable to entrainment.  Although the absolute 
 

Corps of Engineers Response 
 
S-57 (con’t).   
 
Sturgeon impacts 4, bullet 2:  Avoidance and minimization has been discussed in a multi-agency group 
including representatives from WDOE, WDFW, ODFW, USFWS, and NOAA Fisheries.  Preliminary 
agreement has been reached for this approach outlined in the Final SEIS, Exhibit K-1. 
 
Sturgeon impacts 4, bullet 3:  The matrix under development does not contain a long-term monitoring 
study.  Impacts to sturgeon will be minimized to the extent practicable through avoidance and timing 
of dredging actions during project O&M. 
 
Sturgeon impacts 5, bullet 1:  This information has been collected and analyzed and is presented in the 
Final SEIS, Exhibit K-1. 
 
Sturgeon impacts 5, bullet 2:  Avoidance and minimization has been discussed in a multi-agency group 
including representatives from WDOE, WDFW, ODFW, USFWS, and NOAA Fisheries.  Preliminary 
agreement has been reached for this approach outlined in the Final SEIS, Exhibit K-1. 
 
Biological impacts from physical change in the estuary 6, bullet 1:  The Corps is committed to fund, 
for 7 years, 3 hydraulic monitoring stations in the estuary.  As we have discussed with representatives 
from your agency on November 6, 2002, the Corps will use annual navigation channel bathymetric 
survey data to assess any potential for changes to the physical environment within the estuary and then 
assess whether additional data collection is warranted. 
 
S-58.  Comments and statements about the entrainment study at the September 5, 2002 meeting are 
noted and agreed to. 
 
S-59.  See response S-58. 
 
S-60.  See response S-58. 
 
S-61.  Concur, additional information is added to the Final SEIS from the 2002 crab research and 
modeling efforts. 
 
S-62.  Additional information is provided in the Final SEIS on the crab entrainment data collected in 
the summer of 2002.  This includes further refinement of the crab/salinity model using additional 
CORIE data.  The small change in upstream salinity predicted for the channel improvement project is 
not expected to have a significant impact on upstream crab distribution compared to what occurs now 
due to normal flow and tidal variations.  In upstream areas, crabs occur primarily in the deeper channel 
areas because this is where salinities are highest.  Recent main channel bathymetry was used to predict 
salinity changes.  New bank-to-bank bathymetry will not aid in the prediction of salinity changes in the 
deeper channel areas.  Both the CORIE and WES models are highly reliable in predicting salinity 
changes in the channel areas where the existing information on bathymetry is very good.  The bank-to-
bank survey would only be useful in refining existing conditions in the shallow water areas where 
crabs do normally not occur because of the low salinity, and the predicted salinity changes are very 
small. 
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number of crabs may be small on an annual basis, the impacts over the life of the projects 
may be significant.  This needs to be addressed in the impact assessment. 
 
Section 5.1, paragraph 3 
Sampling also needs to occur further upstream of Flavel Bar, especially during the 

S-63   summer and fall and in low flow conditions to accurately assess potential entrainment 
impacts.  Ecology acknowledges the applicant’s intent to sample further upstream in 
theses areas at the September 5th 2002 Crab Focus Group meeting and expects this to be 
incorporated into the final EIS document. 
 
Section 5.2, paragraph 1 
Evidence supporting the assertion that “...these organisms are expected to recolonize the 

S-64   dredged areas and the habitat is expected to recover quickly” must be cited.  If supporting 
evidence cannot be found, such claims should be removed and this should be noted as an 
issue that will be addressed either through monitoring of benthic invertebrate populations, 
monitoring relevant habitat indicators, or a combination of these.  
 
Section 5.3, conclusion 
It is inaccurate to use the phrase “are not expected to be measurable” if any crabs at all 

S-65   are entrained.  The number entrained may be insignificant based on some defined level of  
significance but is still measurable.  The determination of significance needs to be 
defined in coordination with the state agencies responsible for protecting the resource. 
 
Section 6.1, paragraph 1 
SEIS must address not only impacts due to construction of the deepened channel but also 
maintenance.  A worse case scenario indicates 16 mcy being placed in the Deep Water  

S-66   Site (7 mcy from construction, 9 from maintenance over 20 yr life of project).  Ecology 
acknowledges the applicant’s initiation of baseline biological characterization of the 
deepwater site and intent to examine burial impacts through further study at the 
September 5th 2002 Crab Focus Group meeting and expects this to be incorporated into 
the final EIS document. 
 
Section 6.3, final paragraph 
Evidence supporting the assertion that “The habitat alteration is expected to have  

S-67   essentially no adverse impact on crab populations in this area” must be cited.  If 
supporting evidence cannot be found, such claims should be removed and this should be 
noted as an issue that will be addressed either through monitoring of benthic invertebrate 
populations, monitoring relevant habitat indicators, or a combination of these. 
 

Corps of Engineers Response 
 
S-63.  As discussed at the September 5th Crab focus group meeting, samples have recently been taken 
upstream of Flavel Bar (CRM 10-14) at Miller Sands (CRM 24) during periods of low flow when 
salinity was highest and crabs would be expected to occur.  The results of this sampling are included in 
the Final SEIS. 
 
S-64.  The reference used for this statement is Nightingale, B. and C. Simenstad, 2001, Dredging 
Activities: Marine Issues.  This report is a white paper submitted to Washington Department of Fish 
and Wildlife, Washington Department of Ecology and Washington Department of Transportation, July 
13, 2001.  Within the above document, several studies are referenced that support our statement that 
recolonization of the dredged area by benthos is expected to occur quickly.  Specifically: 
 
• McCabe et al. (1996) reported no significant effect of clamshell dredging on the standing crop 

of benthic invertebrates in the Wahkiakum County Ferry Channel.  They reported that benthos 
in slumping channel walls may have contributed to the rapid recolonization. 

• Rapid recolonization (substantial recovery in 3 months) was also attributed to benthos in 
slumping channel walls in an estuary in South Carolina (Van Dolah et al. 1984). 

• Richardson et al. (1977) reported that invertebrates recruiting from surrounding areas could 
facilitate recolonization. 

 
McCabe, G.T., S.A. Hinton, and R.L. Emmett. 1996. Benthic invertebrates and sediment 

characteristics in Wahkiakum County Ferry Channel, Washington before and after dredging. 
Coastal zone estuarine studies. Northwest Fisheries Science Center, National Marine Fisheries 
Service, Seattle, WA. 

 
Richardson, M.D., A.G. Carey, and W.A. Colgate. 1977. Aquatic disposal field investigations 

Columbia River disposal site, Oregon. Appendix C:  the effects of dredged material disposal on 
benthic assemblages. Report to U.S. Army Corps of Engineers, Waterways Expt. Station, 
Vicksburg, MS. 

 
Van Dolah, R.F., D.R. Dalder, and D.M. Knott. 1984. Effects of dredging and open-water disposal on 
benthic macroinvertebrates in a South Carolina estuary. Estuaries 7: 28-37. 
 
S-65.  The Final SEIS has been revised to include additional data on crabs entrained.  See Exhibit K-4. 
 
S-66.  See responses to F-2 and S-57. 
 
S-67.  The full statement is, “The habitat alteration is expected to have essentially no adverse impact 
on crab populations in the area because the deposited material falls within the range of material that is 
suitable for this species and the prey they consume.” 
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Wetlands 
 
These comments are specific to the Draft Wetlands Mitigation Plan (June 24, 2002), 
Appendix 2, Volume 2, of the Draft Supplemental Integrated Feasibility Report and 
Environmental Impact Statement.  These comments should be considered Ecology’s 
opinion on the Project’s impacts to wetlands from the upland disposal of dredged 
material and the mitigation of those impacts.  Where appropriate, specific page numbers 
are provided; some comments are more general in nature and do not reference a specific 
statement in the Plan. 
 
Page 8 – Please note that Ecology staff have not yet given approval that the proposed 
mitigation actions will compensate for impacts to wetlands resulting from this project.  
We have agreed that the mitigation approach (i.e., large, focused mitigation actions) and 
locations are appropriate, but have concerns over the proposed construction and 
implementation of the plan.  In recent discussions with the Corps and the Ports, Ecology 
and WDFW agreed to drop the requirement for additional HEP analysis with the 
understanding that the sites in the proposed mitigation plan, including the entire area of 
Martin Island and Woodland Bottoms, would not be reduced based on alterations to the 
scope of the project. 
 
Any ambiguity over the use of the embayment or uncertainty over the undefined 80 acres 
of upland must be addressed.  An appropriate contingency should be identified in case the 
applicant is ultimately unable to fill in the 32 acre freshwater embayment on Martin 
Island.  Final approval from Ecology will include a limit on any additional dredge 
material being placed on Martin Island. 

S-68 
Most of our remaining concerns center on the specific design elements of the proposed 
plan.  There is no specific description of construction actions related to mitigation; e.g., 
the elevation, location and extent of berm construction and excavation, water control 
structures, other excavation and fill, and any other construction related activity or impact. 
The final mitigation plan must include a description of pre and post-project conditions. 
 
No slope should be graded to steeper than 5:1 in the buffers or 10:1 in the wetlands. 
 
Monitoring needs to be extended for a 10-year period.  Five monitoring events within that 
period should be adequate; i.e., years 1, 3, 5, 7, 10.  An as-built report will be required in 
addition to the follow-up monitoring. 
 
Performance standards are not necessarily reflected in the monitoring requirements; e.g., 
amphibian egg masses.  However, care should be taken that performance standards are 
reasonable and are within the influence of the applicant; e.g., using the presence of 
amphibian egg masses as a standard of success after five years may not be as practical as 
ensuring the appropriate vegetation is in place for egg attachment. 
 
The Monitoring Plan (Table 2) needs to be combined with Table 3 so the Interim 
Performance Standards are linked to monitoring methods and schedules.  These standards 

Corps of Engineers Response 
 
S-67 (con’t).  As indicated in the recolonization studies mentioned in comment S-68, any habitat 
impacted will quickly reestablish itself and still be useable to Dungeness crabs.  Another study from 
the White Paper substantiates this and is listed below: 
 
Hinton et al. (1992) found there to be an increase in benthos densities after disposal in June 1989, 
when measured in June 1990.  Although a slight decrease in productivity was assumed to be probable 
during disposal and shortly after, successful recolonization occurred by June 1990. 
 
Hinton, S.A., R.L. Emmett, and G.T. McCabe. 1992. Benthic invertebrates, demersal fishes and 

sediment characteristics at and adjacent to ocean dredge material Disposal Site F, offshore from 
the Columbia River, June 1989-1990. 

 
S-68.  The Corps convened a meeting with State and Federal resource agencies and Cowlitz County on 
December 2, 2002 to resolve concerns raised by the agencies and the county regarding wildlife 
mitigation.  Specifically, the agencies and the county addressed concerns over construction and 
implementation of the proposed mitigation efforts at Martin Island and Woodland Bottoms, including 
the concerns raised by the County under its Shoreline Master Program regarding recreational use and 
filling of the Martin Island lagoon for wildlife mitigation purposes.   
 
As a result of this meeting, the Corps now proposes to fill only 16 acres of the embayment for wildlife 
mitigation purposes.  Because the Corps has reduced habitat impacts, including wetland habitat 
impacts, since publication of the 1999 Final IFR/EIS, a minor reduction in wetland mitigation acreage 
is warranted.  The mitigation ratio for wetland habitat will still be greater than 12:1 after this reduction 
of 16 acres. 
 
Regarding the rest of the mitigation on Martin Island, the Corps is not including the 80-acre parcel 
once proposed as a disposal site in the wildlife mitigation development plan. 
 
For Woodland Bottoms, the Corps proposes to breach the levees that contain Burris Creek and allow 
that stream to flood over the wetland mitigation acres.  This will provide for a more natural hydrologic 
regime for the wetland habitat, an objective of WDOE, WDFW and Cowlitz County for this location. 
 
Regarding the specific description of construction actions related to mitigation, these would be 
accomplished during Plans and Specifications when the final mitigation plan will be completed.  The 
sponsor ports have not acquired these lands to date but will be required to do so by the Corps upon 
their signing of the Project Cooperation Agreement, a legally binding contract. 
 
The Corps will extend the monitoring period to 10-years after construction with five monitoring 
periods during that timeframe as suggested in your comment.  An as-built report can also be developed 
and provided. 
 
We will combine the Monitoring Plan (Table 2) with Table 3 such that the Interim Performance 
Standards are linked to the monitoring methods and schedule. 
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are more objective and may be more appropriate than some of those given in Table 1. 
Generally, those standards with measurable criteria (e.g., survival rates of planted 
material) are preferable as performance standards than those that rely on anecdotal 
observations (e.g., presence of nesting birds).  This information is useful and should be 
included in the monitoring reports, but should not be considered a standard by which to 
measure the success of the project. 
 
Page 32, Table 3, an interim performance standard for Martin Island is “surface water 
present during normal tidal cycles.”  This standard lacks the necessary specificity to 
determine if compliance has been achieved.  More specific information needs to be 

S-69.  provided in terms of the expected hydroperiod of this wetland.  This and other  
performance standards should be presented in terms of wetland function.  In other words, 
what is the targeted wetland function associated with this mitigation action and how will 
the performance standard track that function? 
 
Page 15 - “Provide a more diverse aggregate of habitat types” is given as a design 
objective.  This can be accomplished in part through the development of “micro habitat”  

S-70.  features such as excavating channels and other depressions (such as behind root wads), 
and creating upland mounds and other undulating features.  This level of design detail has 
not been provided, but will be required in a final mitigation plan. 
 
Page 15 – A permanent deed restriction must be placed on the mitigation sites, in addition 
to title to the land.  A landowner and responsible party must be identified.  For example, 
an agreement with the WDFW which includes a permanent restriction on the use of the 

S-71.  land as a natural area and the understanding that the habitat elements of the mitigation 
plan will be maintained in perpetuity.  It will also be necessary to identify the responsible 
party for mitigation follow-up.  As the applicant, the Ports will bear that responsibility 
unless another party is identified.  That party will have the legal responsibility to fulfill 
the conditions of the 401 Certification regarding mitigation actions. 
 
It is stated on page 27 that wetland functions will be assessed using Ecology’s Methods 
for Assessing Wetland Functions on Riverine and Depressional Wetlands in the Lowlands 
of Western Washington (1999).  However, there is no indication of when and for what 
purpose this assessment would occur.  This assessment should occur as part of the 
baseline study, prior to mitigation action, as well as being a component of post 
construction monitoring; perhaps at years 5 and 10.  This will present all parties with 
information that will be useful for this project and future mitigation proposals. 

S-72 
Baseline monitoring must be done as soon as possible.  There are statements concerning 
assumptions about existing and proposed hydrology, elevation, surface contours, and 
vegetation communities that can not be confirmed without an understanding of existing 
conditions.  Understanding existing conditions will provide more certainty regarding 
anticipated hydrologic conditions (i.e., the extent, frequency, depth, and duration of 
inundation) resulting from mitigation actions. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
S-69.  The basis for our wetland mitigation element of the Wildlife Mitigation Plan was the USFWS’s 
Habitat Evaluation Procedures (HEP) that analyzed habitat quantity and quality over time.  The 
WDOE was a partner in the wildlife mitigation planning process.  The objective for Martin Island 
embayment was development of intertidal marsh habitat utilizing the surveyed elevation of adjacent, 
existing intertidal marsh to accomplish the objective.  Given the proper elevation from the adjacent 
intertidal marsh habitat, we will then attain a hydro-period identical to established marsh habitat.  The 
WDOE’s requirement for more specific information on expected hydro-period is, therefore, 
unnecessary. 
 
S-70.  WDOE’s desire for development of “micro-habitat” in the Martin Island embayment can be 
accomplished relatively simply during site construction.  The desired elements can be, and typically 
are, described in the final mitigation plan with design detail completed during plans and specifications. 
 
S-71.  While the sponsor port will hold the title to the property, the Corps is the applicant for 401 
certification.  Accordingly, the Corps will require the sponsor ports, through the Project Cooperation 
Agreement, to place permanent deed restrictions on mitigation property after acquiring it.  Deed 
restrictions will ensure use of the land as a natural area and ensure that the habitat elements will be 
maintained in perpetuity.  The Corps is coordinating with WDFW to determine if they will accept the 
role as the responsible party for long-term maintenance of the mitigation sites. 
 
S-72.  Your suggestion for wetland function assessment as a baseline and post-construction monitoring 
effort (years 5 and 10) will be implemented.  Baseline monitoring to determine existing conditions will 
be accomplished during Plans and Specifications when the sponsor port has acquired these mitigation 
lands. 
 
The Corps is aware of Ecology’s concern that mitigation activities should be targeted to develop 
naturally functioning and self-sustaining systems.  And we reiterate that the Woodland Bottoms site 
lies behind main flood control dikes, which makes development of a natural, and self-sustaining 
wetland system difficult.  During the Plans and Specifications phase, the Corps will present a proposal 
regarding the Woodland Bottoms wetland mitigation element directed toward development of a 
naturally functioning, self-sustaining wetland to the extent practicable given existing conditions. 
 
Ecology’s uncertainty over the long-term commitment to funding ongoing active management of the 
mitigation sites is unfounded.  The Corps has established that it can set up a trust fund in which a lump 
sum is placed to cover projected mitigation O&M costs for the project life.  That information has been 
provided to Ecology at several interagency meetings as our preferred method to assure that the site 
management agency, assumed to be WDFW, will have adequate funding to manage the site. 
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Ecology staff has expressed significant concerns in the past over the proposed mitigation 
construction methods; we continue hold the view that mitigation activities should be 
targeted to developing a naturally functioning and self sustaining system.  The use of 
water control devices perpetuates the need for active management which is contrary to 
the goal of ecosystem restoration.  A healthy wetland exists in a state of dynamic 
equilibrium, fluctuating through periods of drought and flood, as animal and plant 

S-72   populations seek out that point where they can survive and thrive.  The use of water 
control structures prevents this natural fluctuation from occurring, holds the wetland at an 
artificial point in its development, and creates an ongoing need for more management. 
We would like to see the Corps and Ports explore construction options that avoid 
structures or facilities that will require regular and routine maintenance.  This may be 
accomplished, among other methods, through a series of step pools or excavation to 
develop the same area of seasonal impoundment. This should help reduce costs over time 
as well.  There is considerable uncertainty in our minds over the long-term commitment 
to funding ongoing active management of a mitigation site.  The potential sustainability 
of the site with little or no active management will provide greater assurance that 
compliance with state water quality requirements will be met. 
 
As stated in the mitigation plan, no planting of wetland vegetation is planned for 
Woodland Bottoms or the Martin Island embayment or excavated wetland.  Success 
standards of 20% cover the first year, 40% by year 3 and 70% by year 5 are proposed.  At 
the same time, a standard of 20% cover of invasive species has been established as a 

S-73   maximum threshold.  The likelihood of meeting these standards will be dependant on the 
hydrologic conditions that are achieved through the mitigation actions, the existing seed 
bank, and the opportunity for new colonizers.  Understanding those possibilities will be 
greatly enhanced with good baseline information.  Specific contingencies should be 
identified as appropriate responses to potential development scenarios at the mitigation 
sites. 
 
The embayment at Martin Island is proposed to be capped with material excavated from 
upland areas on the Island.  Care should be taken that potential problems with invasive 
plant species are not exasperated by this action.  Soils placed near the perimeter of the 

S-74   embayment may be at elevations that are suitable for the germination and growth of 
species such as Reed Canarygrass (Phalaris arundinacea) and Purple Loosestrife 
(Lythrum salicaria), especially if the surface is going to be exposed for extended periods 
due to tidal fluctuations.  Soil from areas with infestations of invasive species should not 
be used where there is a likelihood of continued survival. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-73.  The Corps believes that attainment of the proper site elevation is the key to development of 
intertidal marsh habitat at Martin Island.  Site elevation will mimic that of immediately adjacent, 
existing intertidal marsh habitat, thus assuring proper hydrologic conditions.  The adjacent and 
upstream intertidal marsh plant communities will provide sufficient plant propagules to establish a 
viable marsh plant community at the Martin Island lagoon mitigation site. 
 
As discussed at the December 2002 interagency meeting, the Corps proposes to breach the levees at 
Woodland Bottoms that contain Burris Creek and allow that stream to flood over the wetland 
mitigation acres.  This will provide for a more natural hydrologic regime for the wetland habitat, an 
objective of WDOE, WDFW and Cowlitz County for this location.  The Corps believe that wetland 
plant seeds in the soil seed bank will provide adequate source material for marsh plant community 
development at Woodland Bottoms.  We have implemented test plots in the Salmon Creek 
(Vancouver, WA) watershed that have demonstrated amply that seeds in the soil seed bank will 
propagate and populate these wetland development sites given exposure and water.  Exhibit K-8, Part 
II, has been revised to include contingencies to address native and non-native wetland plant 
establishment in the wetland mitigation units. 
 
S-74.  The final site elevation for Martin Island embayment will be based upon the surveyed elevation 
of immediately adjacent intertidal marsh that occurs below the zone where reed canarygrass is 
observed to be established.  We believe that elevation control is the critical factor regarding 
establishment of an intertidal marsh plant community.  Reed canarygrass seeds, and those of other 
invasive plants, will be transported to the site by the Columbia River and wildlife that use the site.  
That is the simple reality of an ecosystem already compromised by these species.  Regardless of what 
actions are taken to control/minimize invasive species, it must be recognized that they are pervasive in 
the ecosystem and they can be expected to occur at this mitigation site. 
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Sand Management and Sedimentation Issues 
 
Introduction 
 
In review of all the available data and literature it has become evident that the cumulative 
affect of human intervention has converted the Columbia River estuary from a source of 
sand to the littoral cell to a sink of sand that draws in and accumulates sand from the 
coastal zone.  The proposed channel deepening project and proposed 20-yr dredged 
material disposal plan enhances the capacity of the estuary to function as a sink for 
coastal sand, thus maintaining, and likely increasing, erosion along the beaches of 
Washington and Oregon.  Not only does this erosion cause the loss of public and private 
land, infrastructure and resources, the erosion also actively undermines the very stability 
of a fundamental federal navigation facility – the Columbia River jetties.  Until there is a 
radical shift in dredged material disposal practices whereby dredged sand is kept within 
the active transport system and is managed in a way to reduce the losses of coastal sand 
into the estuary, the maintenance of the Columbia River navigation project will come at 
the cost of deterioration of these federal, state and local amenities. 

S-75 
The proposed dredged material management plan of extracting 3.5 to 8.75 times more 
sand from the river and estuarine system than can naturally be replenished by the river is 
contrary to the Corps own regional sediment management objectives of managing 
dredged material as a finite resource and restoring and maintaining coasts as balanced 
natural systems.  The Portland District Corps position that that the lower Columbia River 
and estuary has an abundant supply of sand is no justification for removing huge 
quantities of sand from its active transport system and contributing to the net loss of sand 
in the coastal zone.  The fact that the Columbia River valley contains an enormous 
volume of sand does not mean that this sand is available for transport to the coastal zone. 
On the contrary, the Corps own analyses suggest that the proposed project will increase 
the length of salinity intrusion in the navigation channel, thus decreasing the downstream 
transport of river sand and increasing the capacity of the estuary to accommodate sand 
from the coastal zone. 
 
In summary, the proposed channel deepening project and 20-yr dredged material disposal 
plan exacerbates the deficit of sand supply to and within the coastal zone.  The impact 
violates basic policies of sustaining Washington coastal resources and communities. 
 
The Coastal Sand Deficit 
 
The proposed project is not only a navigation channel improvement/deepening plan, but 
also a 20-yr dredging and dredged material disposal plan.  Regardless of the channel 

S-76   improvement/deepening aspect of this project, the Corps has proposed a substantial 
change in sediment management practices, one that removes substantially more sand 
from the river and estuarine system than previous practices.  This proposed change in 
management practice conflicts with common goals of Regional Sediment Management to 

Corps of Engineers Response 
 
 
 
S-75.  This comment introduces an assortment of sand management issues without consideration of the 
interrelationships between sedimentation processes, or the physical and temporal scales of those 
processes.  The comment does not appear to recognize the injection of nearly 800 mcy of sand into the 
coastal system following construction of the MCR jetties or the coastal systems roughly 100-year 
reaction to that injection of sand.  Coastal erosion is referred to as a problem without acknowledging 
that the Southwest Washington Coastal Erosion Study found that for over 100 years, the Washington 
shoreline for 12 miles to the north of the MCR has been prograding and accreting sand.  The statement 
that the estuary has become a sink for coastal sand is inconsistent with evidence that indicates the 
estuary has been and can still be both a source and sink for coastal sand depending on seasonal weather 
and/or hydrologic conditions. 
 
The bottom line concern of WDOE is that the proposed project “exacerbates the deficit of sand supply 
to and within the coastal zone.”  The Corps has recognized this concern and it is addressed in a holistic 
evaluation of sedimentation and sedimentation impacts in Exhibit J of the 2002 SEIS.  That evaluation 
does not support WDOE’s conclusion.  Specific WDOE sedimentation concerns and the Corps’ 
responses are presented in S-76 through S-97. 
 
S-76.  The Corps is proposing some changes in disposal practices that will place more sand in upland 
disposal sites.  Approximately 63 mcy is forecast to be removed from the river and disposed of upland 
during the first 20 years of the proposed project from upstream of the estuary (CRM 40).  Most of the 
new upland sites are upstream of CRM 75 (all are upstream of CRM 43) and many are beneficial use 
sites.  As explained in the 1999 Final IFR/EIS, BA, and Exhibit J of the SEIS, this change in upstream 
disposal is not expected to alter the river’s sand delivery to the estuary, downstream of CRM 40.  
Where dredging removes sand from the riverbed, the underlying sand is exposed to the river currents 
and will become part of the active sand transport system.  Thus, there is no meaningful reduction in the 
sand supply.  The timing and rate of transport of the exposed sand will vary depending on the river 
conditions, just as it would for the riverbed sands without dredging.  Most maintenance dredging 
occurs in the summer when river flows are low, so transport may not occur until the winter, or even 
spring, when the river flow and sand transport increases.  The removal of sand upstream of CRM 40 
should have no impact on coastal erosion. 
 
In the estuary (downstream of CRM 40) the proposed disposal plan is similar to past practices, except 
for the addition of the ecosystem restoration sites.  Only 10 mcy during the first 20 years of 
maintenance is planned for upland disposal.  About 7 mcy to be dredged from CRM 20-30 would go 
upland on Rice and Pillar Rock Islands.  Over 2 mcy would be placed upland on Tenasillahe Island 
near CRM 38.  The two ecosystem restoration sites, Lois Island and Miller-Pillar, will each receive 
approximately 6 mcy placed as in-water fill.  The remainder of the dredged sand, about 30 mcy over 20 
years, would be placed back in-water at flowlane and shoreline sites.  During channel maintenance, 
nearly 10 mcy of sand dredged from CRM 5-13 will be placed in flowlane sites downstream of CRM 
5, keeping the sand in the active transport zone and moving that sand closer to the MCR.  This disposal 
plan minimizes the extraction of sand from the estuary, while meeting other important regional 
economic and environmental goals.  Again, Exhibit J documents that there should be no significant 
sedimentation impacts to the estuary as a result of this disposal plan. 
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retain dredged material within active zones of sediment transport, and to enhance the 
natural functioning of coastal systems. 
 
The Corps has claimed that the Columbia River has an unlimited sand supply and the 
removal of material from construction and maintenance of the navigation project will not 
effect the available sand supply to the coast.  This claim is based on the assumption and 
preliminary model results that suggest there will be no significant change in tidal or 
fluvial hydraulics to affect a change in sediment transport.  Yet the Corps BA (p. 6-57 
states that “…alteration of the channel bathymetry, resulting from dredging and flowlane 

S-77   disposal, has the potential to change the relative balance between the freshwater 
velocities and ocean tidal forces.”  Furthermore, the Corps FEIS states that “tidal forces 
have established a pattern of sediment transport within the Columbia River Estuary, 
which is responsible for the fact that river sediments in transport close to the bottom are 
inhibited in their passage to the ocean.  These forces also introduce ocean sediments into 
the estuary throughout the length of the salinity intrusion. As a consequence, bottom 
sediments from the ocean as well as from the upland areas are gradually filling the 
estuary.” 
 
The Corps apparently misses several key points in regard to sand supply to the coast: 
 
1.  The net extraction of sand from the river and estuary through dredging disposal 

practices results in a decrease in the overall volume of sand in those systems.  Due to 
S-78        flow regulation and up-river dredging, the sand that is removed from the estuary can 

not be replenished by the river in the absence of a catastrophic, unmitigated event 
such as an extreme flood or debris flow from a volcanic eruption. 

 
2.  A decrease in sand volume in the estuary increases the accommodation space of the 

S-79        estuary to accumulate sand and maintains the estuary as an effective trap for fluvial  
and marine sediment. 

 
3.  An enormous supply of sand in the river does not equate to any sand supply to the 

coast.  As noted by Allan and Beaulieu (2002), “The volume of sediment contained in 
the Columbia River system is undeniably enormous.  However, sediment available for 
transport remains a finite resource particularly in a fluvial system as extensively 
modified as the Columbia River, with its many dams and existing flow regulations. 
Furthermore, although the depth of sand contained in the river may be large, not all of 

S-80        this material is available for transport.  This is because the present fluvial system is 
striving to reach some form of equilibrium state, or grade elevation, that has been 
imposed on it over the course of the past 5 – 6000 years in response to a slowing of 
the post-glacial sea level rise.  Thus, the bulk of the sediment contained in the 
Columbia River channel is essentially held in storage, and will remain so unless there 
is a sudden change in mean sea level, or a dramatic increase in river discharge.  
Furthermore, as previously noted concerns could be raised over the loss of sediments 
associated with channel deepening, channel maintenance, and MCR dredging, since 
these are the sediments that are available for transport under the present regime. 

Corps of Engineers Response 
 
S-77.  The Corps’ judgment that the proposed project will not significantly affect sand supply to the 
coast is based on our comprehensive evaluation of the Columbia River system’s hydraulics and 
sedimentation processes.  The two independent, three-dimensional hydrodynamic model studies that 
showed minimal impacts to estuary hydraulics provided important information, but are only part of the 
overall evaluation presented in the 1999 Final IFR/EIS, BA, and SEIS.  In reference to the reviewer’s 
two quotes from Corps documents; the first is simply an introductory statement recognizing the 
potential for change, which the BA analysis demonstrated would be negligible.  The second quote is a 
very brief summary of processes that are described in detail in Exhibit J of the SEIS. 
 
S-78.  The Corps has acknowledged that the removal of sand from the river and estuary reduces the 
overall volume of sand in the riverbed.  However, it is critical to place this reduction in context, as 
sand beds hundreds of feet thick will remain after completion of the proposed dredging.  The expected 
reductions in riverbed sand volumes will not measurably impact sand transport in the river or estuary.  
In addition, the Corps’ disposal plan aims to minimize sand removal from the estuary while also 
accomplishing other important goals, such as safe navigation and ecosystem restoration.  As described 
in Exhibit J, changes in the Columbia River’s hydrology, caused by both climate variations and flow 
regulation, have reduced the sand inflow from the river to the estuary to around 1 mcy/yr under current 
conditions, but it has not stopped. 
 
S-79.  As noted in response to comment S-76, the proposed disposal plan only removes 10 mcy from 
the estuary over the first 20 years of the project.  That volume is approximately the same volume as 
would be removed from the estuary for maintenance of the 40-foot channel, without construction of the 
43-foot channel.  The remaining 42 mcy of disposal will be placed in-water at ecosystem restoration, 
shoreline, and flowlane sites.  Comparing the 10 mcy of upland disposal to the Sherwood et al. (1984) 
estimates of the volume of accommodation space, approximately 2,000 mcy in the estuary and 3,000 
mcy in the entrance (includes the MCR, Baker Bay, Youngs Bay, Desdemona Sands, and the lower 
reaches of the North and South channels) shows how insignificant this upland disposal volume is in the 
context of the estuary environment.  The proposed upland disposal (extraction) is small by comparison 
to the accommodation space available for sand and is not likely to alter the estimated 800 to 7,700 
years that it may take to fill the estuary and MCR. 
 
WDOE’s sediment comments indicate a special concern about increased accommodation space for 
coastal sands in the estuary.  As the Corps has described in Exhibit J of the SEIS, coastal sands have 
been and are expected to continue accumulating in the North Channel and Desdemona Sands area 
downstream of CRM 15.  The only removal of sands from downstream of CRM 15 is the 3 mcy that 
would be moved to the Lois Island restoration site during construction.  This 3 mcy would come from 
the South Channel where sand movement is dominated by river processes so there would be no 
immediate impact on coastal sand accumulation in the North Channel and Desdemona Sands.  In the 
longer term, coastal sand could eventually fill the over 400 mcy of accommodation space Sherwood et 
al. (1984) estimated for the North Channel and Desdemona Sands.  This fill space has nothing to do 
with and is not affected by the project because the dynamic hydraulics in the North and South channels 
of the estuary function in different ways.  Based on a continuation of the average fill rates for those 
areas from 1935-58 from Sherwood et al. (1984), it would require approximately 900 years to fill this 
space.  If coastal sand accumulation spreads to other areas of the lower estuary, the accommodation 
space expands substantially to nearly 3,000 mcy.  The removal of 3 mcy would not significantly alter 
the accommodation space available to coastal sands, now or in the foreseeable future. 
 
S-80.  See our response to the DOGAMI comment S-53. 
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Given many of the uncertainties in the sediment budget presented as part of the 
technical memorandum, and those identified as part of the Southwest Washington 
Coastal Erosion Study, every effort should be made to better quantify and assess the 
transport of sediment throughout the Columbia River system.” 

 
4.  A change in hydraulics is not required to result in a greater loss of sand from the coast 

to the estuary.  On the contrary, increasing the salinity intrusion (a Corps-stated 
S-81        impact of this project) increases the distance over which littoral sand can be 

transported upstream as bedload, enhancing the sink capacity of the estuary for  
littoral sand.  The overall effect of this change is to decrease the littoral availability of 
fluvial sand supply and increase the littoral sand supply from the coast to the estuary. 

 
5.  Regardless of the extent of additional impacts caused by the deepening project, a 

review of recent studies suggest that even maintaining the status quo (existing 
S-82        disposal practices) would cause impacts and would need to be modified as an  

adaptive management measure.  Because historical dredging has exceeded inflow of 
fluvial sand in all by six years since 1910 is no justification to continue this practice  
in the future. 

 
6.  The utilization of dredged sand from the Columbia River navigation project is one of 

the few viable options for reducing erosion in the Columbia River littoral cell and 
S-83        offsetting the losses of coastal sand to the estuary caused by the construction and 

maintenance of this project.  The key issue here is that sand removed from the estuary 
could and should be used to restore sand supply to the littoral cell, particularly in light 
of contribution of the project itself to the coastal sand deficit. 

 
7.  The Corps recent change in proposal (as described in the BA) to avoid deepwater 

ocean disposal of dredged sand within the first 10 years of the project by placing sand 
in the Lois embayment and Miller-Pillar pile dike sites is not a significant 
improvement in dredged material management (from a coastal erosion perspective). 
The use of these sites effectively removes sand from the active transport system. 
Moreover, the use of these sites results in extracting a large quantity of sand from the 

S-84        lower estuary (some, if not most of which has been deposited from inflow from the 
coastal zone) and moving it upstream of Tongue Point, further upstream than even the 
extent of downstream fluvial bedload transport and up-river oriented bedforms found 
during low-flows.  Therefore, the use of these sites reduces the fluvial supply of sand 
to the lower estuary, likely extracts sand that recently originated from the coastal 
zone, and increases the capacity of the lower estuary to continue to fill with sand from 
the coastal zone. 

 
8.  Although the Corps agrees that if the estuary were to fill to capacity, then more sand 

would be supplied to the coast, the Corps position that it would take a long time until 
S-85        the estuary is filled is no justification to continue removing more than 3.5 times the 

amount of fluvial supply, enhancing the sink capacity of the estuary and the deficit of 
coastal sand. 

Corps of Engineers Response 
 
 
 
 
 
 
 
S-81.  The Corps disagrees with the reviewer.  The Corps believes hydraulic changes, from the 
proposed project or other sources, would be required to produce a greater loss of sand from the coast to 
the estuary.  Sand transport processes are not the same as those for salinity transport; there must be 
strong currents to move sand, while salinity can diffuse in still water.  The hydrodynamic modeling of 
low flow conditions predicted the proposed 43-foot channel would cause only slight increases in 
salinity intrusion in the South Channel, on the order of 1 ppt or less between CRM 10-30, and bottom 
velocity changes of –0.1 to 0.2 fps in the same reach.  Changes of these magnitudes, limited to the 
South Channel under low flow conditions, are not expected to have a measurable impact on the 
predominately downstream sand transport through the South Channel to the MCR.  Furthermore, the 
models predicted fundamentally no changes in salinity or velocities in the MCR, the reach that controls 
the movement of sand into and out of the estuary, thus there should be no change in the rates of sand 
transport into or out of the estuary from the 43-foot project. 
 
S-82.  The Corps cannot respond to this comment because there are no indications of what impacts or 
what recent studies are being referred to in the comment. 
 
S-83.  As has been explained in the 1999 Final IFR/EIS, BA, SEIS, and in responses to other WDOE 
comments, sand removal from the estuary has been minimized and the proposed project is not expected 
to impact coastal sand supplies.  In particular, maintenance dredging between CRM 5-13 will dispose 
of sand in-water downstream of CRM 5, moving that sand closer to the coast and keeping it in the 
active sand transport system. 
 
S-84.  See responses to comments S-76 and S-79. 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-85.  See responses to comments S-76 and S-79. 
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Findings of the DSEIS and Exhibit J 
 
The draft document “Columbia River 43-ft Navigation Channel Deepening 
Sedimentation Impacts Analysis” (Exhibit J) prepared by Portland District Corps of 
Engineers, June 2002, appears to be an initial substantive attempt by the Corps of 
Engineers review historical changes and quantify sedimentation processes throughout the 
river, estuary, and coastal system.  However, the report does not effectively evaluate the 
potential impacts of the proposed 43-ft channel deepening project.  Instead, the report 
reviews historical data and literature to construct an interpretation of sedimentary 
processes in the system over the last century.  Thus, while the compilation of historical 
information is commendable, a meaningful evaluation of project impacts is still lacking. 

S-86 
The report makes many statements and draws conclusions that appear to be unsupported 
by the available data.  For example, on page 21 of the report it states “The detailed data 
on riverbed volume changes, sand transport rates, and disposal placement, necessary to 
calculate the sand behavior in this reach does not exist.  It is therefore necessary to draw 
conclusions about sediment processes from theory and the limited data that is available.”  
While the engineering profession may require decision-making in the absence of 
complete data, an important distinction must be made when conducting an assessment of 
environmental impacts.  In making objective and scientifically-defensible environmental 
assessments with insufficient data, often the best professional practice is limited to 
drawing hypotheses, not conclusions.  When conclusions must be drawn from limited 
data, scientists define parameters upon which their findings are supported, similar to 
professional engineers who incorporate factors of safety in order that there are reasonable 
assurances that the safety, health, and welfare of the public are protected.  This report 
contains many “conclusive findings” that appear to either lack the appropriate parameters 
upon which these findings apply and are supported, or they lack the appropriate margins 
of safety necessary to assure that the welfare of the public is protected. We do not agree 
that the available data is interpreted correctly and there is no proposed action to address 
the uncertainties on issues related to the sediment budget in the report. 
 
A few major “conclusive findings” are made that warrant specific mention here: 
 
1.  The report asserts that “past dredging and channel modifications have not measurably 

altered sand supply or sand transport in the river or estuary”.  Yet, the report 
appropriately acknowledges that “Dredging has exceeded sand transport in all but 
seven years since 1910, and four of those years were prior to completion of the 35-ft 
channel”.  The tables included in the report indicate that dredging has played a major 

S-87        role in the sediment budget for most of a century.  Furthermore, because sand 
discharge has been reduced due to flow regulation and irrigation, the influence of 
dredging has increased over the last 30 years.  The Corps has previously stated that 
there will be lower future maintenance dredging levels due to the removal of the sand 
from the system that will reduce re-handling.  This change in practice certainly 
constitutes a change in the sand budget, relative to the current situation.  The Corps 
seems to ignore evidence that the net removal of sand from the system appears to be a 
practice that has been initiated only within the last 2 decades.  Sherwood et al. (1990) 

Corps of Engineers Response 
 
S-86.  The Corps disagrees with the reviewer’s remark that the statements and conclusions in Exhibit J 
are unsupported by the available data.  These analyses have been based on a wide range of available 
data on the Columbia River and years of professional experience with the Columbia River hydraulics 
and sedimentation.  The 1999 Final IFR/EIS provides a complete description of existing sedimentation, 
including sediment transport and the navigation channel shoaling processes.  The SEI workshop and 
the 2001 BA explain the existing system and the potential sedimentation impacts from the proposed 
43-foot channel, with an emphasis on the estuary.  Exhibit J of the SEIS provides a comprehensive 
review of sediment processes and trends in the Columbia River and estuary since the late 1800s with 
the emphasis on the past and potential future changes to the sediment budget.  The SEI expert panel 
affirmed the reliability of the Corps’ sedimentation analyses when they found the Corps adequately 
understood the physical processes of the river and estuary, including flow alterations, dredging 
volumes, suspended sediment and bathymetry changes. 
 
The statement that there are no proposed actions to address uncertainties is incorrect.  The Corps has 
proposed monitoring actions to measure predicted environmental impacts, including those for 
sedimentation that allow the Corps to evaluate its conclusions on an ongoing basis.  Those actions are 
described in Table S6-5, p. 6-43, of the SEIS.  The sediment related monitoring actions include three 
hydraulic monitoring stations in the estuary, annual reporting of dredging volumes, and main channel 
bathymetric surveys.  The hydraulic monitoring stations are being installed to confirm the results of the 
hydraulic modeling that no measurable hydraulic changes are expected from the proposed 43-foot 
channel.  Annual dredging volumes can be used to assess bedload movement and the O&M dredging 
forecast.  The main channel bathymetric surveys are to monitor the predicted riverbed responses to the 
deeper navigation channel.  The main channel surveys approach bank-to-bank coverage upstream of 
CRM 48 and will be sufficient to monitor riverbed responses along the navigation channel.  The 
monitoring results can also be used to plan adaptive management strategies if unexpected sediment 
impacts are found. 
 
A bank-to-bank bathymetric survey of the estuary was agreed to as part of the ecosystem research 
actions in the BA.  That survey will provide the data needed to update the volume change analysis 
conducted by Sherwood et al. (1984) on a consistent time scale (1935, 1958, 1982 and then 2003).  The 
need for additional bank-to-bank bathymetric surveys will depend on future research priorities.  That 
action will be listed in Table S4-7 of the SEIS when the table is added to the text. 
 
S-87.  The Corps’ did not include the sand volume changes in the riverbed in our sediment budget 
because neither the riverbed volumes nor the upland disposal volumes are available.  This does not 
represent a major shortcoming since that sand was simply moved from storage in the riverbed to 
storage on shore.  The resulting changes in the depths and shape of the river channel were outlined in 
Exhibit J of the SEIS.  It is the Corps’ expectation that placing future dredged material upland will 
lower the riverbed enough that bedload transport can proceed without interfering with the navigation 
depths and thus reduce future maintenance dredging.  As the WDOE reviewer has noted in comment 
S-80, not all the sand in the Columbia River system is available to supply the sand transport system, 
much of it is held in long-term storage in the riverbed.  As explained below, the available sand supply 
in the riverbed is actually only a surface layer directly exposed to the river’s currents. 
 
Suspended sand is picked up by the river and carried along in the water column at near the average 
speed of the river.  The Columbia River has attained its suspended sand transport capacity before it 
reaches the project area.  The primary sources for the suspended sand are the Columbia’s riverbed 
between Vancouver and Bonneville Dam, and tributary streams, especially the Sandy River.  The 
suspended transport occurs under most flow conditions with the rate dependent on the river discharge. 
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suggests that 49.3 - 100 Mm3 has been disposed in upland sites since 1939.  Over a 
period of 50 years, this amount is approximately 1.5 Mm3/yr.  Gelfenbaum et al. 
(1999) estimates that the river supply of sand during 1935-1958 was 2.6 Mm3/yr 
suggesting the annual upland disposal of sand at that time was less than the annual 
supply. 

S-87 
2.  The report asserts that “The project will not reduce the abundant sand supply  

available in the riverbed within the project area”.  At the same time, the Corps claims 
that the total sand transport is 0.4-1.0 million cubic yards per year (mcy/yr) and 
proposes to remove 70 mcy of sand from the Columbia River within the next 20 
years, an equivalent rate of 3.5 mcy/yr.  Therefore, the proposed project would 
remove 3.5 to 8.75 times the amount of sand transported in the river on an annual 
basis.  This net extraction of sand from the system reduces the volume of sand in the 
system and increases the capacity of the estuary to trap sand, and reduces the potential 
sand supply to the coast. 

 
3.  The report asserts that “Deepening of the navigation channel will not alter the sand 

transport through the MCR nor the sediment budget of the littoral cell”.  Dredging at 
MCR and the navigation channel in the lower estuary has clearly already altered this 

S-88        balance.  As noted by Allan and Beaulieu (2002) “any extraction of sand adjacent to 
the river mouth and navigational channel does constitute a net loss of sand from the 
coastal system since it continues to deplete sand from an already starved coastal 
system.”  To determine the degree to which further alteration of the balance would 
occur requires detailed data collection, analyses and modeling studies.   

 
4.  The report asserts that “There will continue to be…a small net discharge of sand from 

the estuary to the MCR.”  This statement is not supported by the available data and 
contradicts other statements made in the FEIS without providing any evidence.  This 
assertion also directly contradicts statements made by the Portland District Corps of 

S-89        Engineers that the effects of dam construction and flow regulation have eliminated  
the supply of sand to the coast.  In addition, the Corps study on sediment trend 
analysis (McLaren and Hill, 2001) concluded that “the results of the STA clearly 
show that the nearshore shelves and beaches on both sides of the Columbia river 
mouth are sediment starved.” 

 
5.  The report states that “…past dredging and channel modifications upstream of RM 40 

have not measurably altered the available sand supply or sand transport in the river.”  
Yet the Corps provides no evidence that the effects upstream of RM 40 has ever been  

S-90        adequately assessed.  On the contrary, the Corps acknowledges that “…there are no 
bathymetric difference studies for the Columbia River upstream of RM 48.”  And at 
the same time the Corps claims that “…the riverbed upstream of RM 48 has not been 
a net supplier of sand to the estuary or ocean.”  These statements are contradictory 
and unsupported by available evidence. 
 

6.  The report states that “Global scale climate variations that reduced streamflows were  
S-91        the primary cause of the decline in sand transport between the 1800’s and 1972.”  As 

pointed out by Allan and Beaulieu (2002)  “This statement completely ignores the 

Corps of Engineers Response 
 
S-87 (con’t).  As the suspended sand is carried through the river there is an active exchange process 
between the water column and the riverbed, some sand settles to the riverbed and other sand is eroded 
from the bed surface and enters the water column.  This exchange process is referred to as dynamic 
equilibrium.  Where the river enters the estuary, CRM 40, the suspended sand transport (the volume of 
sand moving in suspension) is the same as at the upstream end of the project.  The sources for 
suspended sand exiting the river to the estuary are the riverbed upstream of Vancouver, the riverbed 
through the river reach, tributaries upstream of Vancouver, and tributaries in the river reach.  Because 
the river maintains a dynamic equilibrium, suspended sand does not contribute measurably to 
navigation channel shoaling, and dredging and disposal do not alter suspended sand transport. 
 
Bedload is a layer of sand a few grains thick that is rolling and bouncing along on the surface of the 
riverbed.  Bedload moves much slower than the suspended sand because the bottom velocity is less 
than the river’s average velocity and because of the friction between sand grains and the bed surface.  
Bedload transport rates also depend on flow conditions and the rate increases rapidly when river 
discharges exceed 300,000 cfs.  Bedload sand grains move intermittently and usually only for short 
distances, traveling on the order of hundreds of feet per year in the Columbia River.  The source for 
bedload is therefore the surface of the riverbed in the immediate vicinity of the transport.  Bedload 
influences, and in turn is influenced by, the shape of the riverbed.  Bedload forms the sand waves 
found on the surface of the Columbia’s riverbed.  The side-slopes of the riverbed help determine the 
local direction of bedload transport. 
 
Overall, the Columbia River’s bedload transport appears to be at, or at least near, dynamic equilibrium 
in the project area; the amount entering the river reach at CRM 106 is not discernibly different from 
the amount leaving at CRM 40.  However, because bedload is a localized process, site-specific currents 
and bed topography, can simultaneously produce areas of erosion, accretion, and dynamic equilibrium 
across the riverbed at any given location.  Bedload accretion caused by local riverbed topography is the 
primary cause of shoaling in the navigation channel.  Most of the sand dredged from navigation shoals 
is in at least temporary storage; only the surface layer would be part of the bedload transport.  
Dredging does not alter the bedload transport because after dredging a new surface layer is exposed 
and it then becomes part of the bedload transport. 
 
S-88.  See responses to comments S-76 and S-79. 
 
S-89.  The Corps agrees that the referenced statement is not supported by available evidence.  The 
direction of the small net movement of sand cannot be identified at this time. 
 
The McLaren and Hill (2001) study provides some important information about sand transport near the 
MCR, but it is not a definitive study and must be considered along with the remainder of the 
information available.  As they note in their report, not all their findings would agree with the results of 
other studies.  Their findings of sediment starved beaches needs to be reconciled with Gelfenbaum et 
al. (2001) finding of sediment accumulation along both Clatsop and Long Beach and Kaminsky’s 
(2000) finding of shoreline progradation in the same areas.  McLaren and Hill (2001) also found no 
landward sand transport into the estuary from the MCR, a finding that is inconsistent with the results of 
earlier studies as described in Exhibit J of the SEIS. 
 
S-90.  The Corps finds nothing contradictory in the three statements quoted by the reviewer.  Our 
response to comment S-87 provides additional clarification to the arguments in Exhibit J supporting 
the validity of the first statement.  We believe the third statement is a reasonable conclusion based on 
the analysis presented in the text of Exhibit J preceding the statement. 
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role of major dam construction and the impact impoundment has had on sediment 
supply in the Columbia River.  Dam construction commenced with the Bonneville 
dam in 1937, with several other dams having been constructed shortly after.  To our 
knowledge, the effects of dams in impounding sand transported down the Columbia 
River has never been adequately assessed.  Furthermore, the above statement ignores 

S-91        the role of dredging, which has removed substantial quantities of sediment from the 
system.  Indeed, there appears to be no comprehensive assessment of the effects of 
dredging on sediment supply.  Finally, in a report concerned with sediment transport 
and sediment budgets, it is surprising that there is very little discussion of how these 
sediments have been disposed of historically or more recently.  It is acknowledged by 
scientists that the removal or disruption of sediment supply form a fluvial system that 
supplies a coast, can have significant adverse effects on the stability of the coastal 
system.” 

 
Other issues: 
 
The past removal of sand to the uplands has been underestimated.  In addition to the 
MCR and main navigation channel projects, there were a number of navigation projects 
in the estuary that required dredging: Skipanon River channel, Baker Bay channel, 
Ilwaco, and Chinook.  In addition, Mott and Lois Islands were created, the Tongue Point 
Seaplane base area was filled, and downtown Astoria was filled ca. 1921 after fire 
destroyed the original downtown (built on pilings).  There are also major fills around 
Puget Island and Tenasillahe Island.  Other fills are located near the Port of Astoria and 
west of Tongue Point (inside the railroad tracks).  Early in the 20th Century, Longview 

S-92   was also filled.  Also, numerous dikes in the system contain sand that has been 
permanently removed from the system.  Whether or not this removal of sand was 
associated with the Federal navigation project, these sand extractions are part of the 
historical record affecting the sand budget, and need to be acknowledged in a report of 
this nature that attempts to review the historical influences on Columbia River 
sedimentation. 
 
The related potential impacts on salmon habitat need to clarified.  The Corps has 
consistently stated that: a) most dredged material comes from re-distribution of sediment 
already in the system (i.e., dredging is uncorrelated with supply), and b) removal of sand 
from the system will eventually cause a reduction in maintenance dredging.  If these 
arguments are correct, then this seems to require that degradation of shallow water areas 
is a prerequisite to reducing the supply of sand into the channel. 
 
Measures to Reduce Impacts 
 
The report provides no recommendations to deal with many of the uncertainties regarding 

S-93   the impacts of the project on the coastal sand budget.  Ecology has the following 
recommendations in this regard: 
 

Corps of Engineers Response 
 
 
S-90 (con’t).  The second statement is part of the text that acknowledges that there is not enough data 
to calculate an exact answer; thus, the need to present alternative hypotheses that are examined in this 
paragraph and the next.  The analyses utilize the best available data and the Corps’ understanding of 
river processes to reach the stated conclusion.  The reviewer did not offer an alternative conclusion. 
 
S-91.  See the response to the DOGAMI comment S-39. 
 
 
 
 
 
 
 
 
 
 
 
S-92.  The Corps acknowledges that other dredging and disposal actions have occurred in the 
Columbia River and estuary during historic times.  It was not our intent to provide a complete history 
of all dredging and disposal actions, but only those central to evaluating the potential sediment impacts 
of the proposed 43-foot federal navigation channel. 
 
The BA goes to great lengths to evaluate the expected impacts to salmon and their habitat.  The 
potential impacts to shallow water salmon habitat are thoroughly addressed in the BA.  The 
conclusions of the BA have been affirmed by NOAA Fisheries in their biological opinion for this 
project. 
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1.  The Corps of Engineers should propose dredge material disposal sites that keep sand 

in the active transport zone of the lower estuary and coastal systems with the specific 
objective of augmenting (rather than diminishing) the sand supply to the coastal zone. 
The use of new disposal sites should be monitored to assess the effectiveness of sand 
feeding to the littoral cell.  

 
2.  In order for the project to become consistent with Washington's CZMP, a plan is 

needed to eliminate or significantly reduce the loss of sand to the littoral cell to avoid 
coastal erosion impacts. The plan should  identify specific appropriate measures by 
which coastal erosion is avoided, minimized and/or mitigated. 

 
3.  The Corps of Engineers should lead and financially support a partnership with states 

of Oregon and Washington on Regional Sediment Management.  The RSM effort 
should include a comprehensive regional systems management plan for the 
conservation of sand and other coastal resources in the river, estuary and littoral zone 
as well as shoreline prediction models based on regional sediment budgets. 

S-93 
4.  The Corps should commit to data collection and development of models that would 

assist in the study of sand transport through and within the estuary and littoral cell. 
 
5.  The Corps should work in conjunction with the Ecology and the USGS to assess the 

probable effects of the navigation project on estuarine and coastal shoreline 
configurations within the Columbia River littoral cell. 

 
6.  The Corps should also commit to mitigate, through replenishment, any sand deficit 

that is caused by the deepening project, including construction and maintenance. 
 
7.  The Corps should investigate other options of enhancing the sediment supply to the 

estuary and coast, such as releasing sediment trapped behind sediment retention 
structures. 

 
The report makes no mention of any realistic monitoring plan.  Bathymetry data is 
identified in the Corps Biological Assessment to be collected only once, and most 
monitoring for other purposes ends within 7 years.  A monitoring effort should be 
designed that lasts the duration of the project, and regularly assess changes in sand 
transport (import, export and storage in the estuary, to the degree possible), sediment 
properties (e.g., texture), suspended sediment and Estuarine Turbidity Maximum (ETM) 
properties, salinity, temperature, and stratification. 

S-94 
As a prerequisite to implementing a successful monitoring program, Ecology has 
previously recommended that that the Corps develop a project management plan that: 
 
1.  Explicitly states project performance criteria such as avoiding a net loss of littoral 

sand volume by influx to the estuary.  Project performance criteria are essential to 
enable review and evaluation of the project relative to the explicitly stated 

Corps of Engineers Response 
 
S-93.  Responses are provided below for each numbered comment. 
 
   1.  As described in responses to comments S-76 and S-79, the Corps has proposed a disposal plan 
that returns most sand dredged in the estuary back to the active transport zone.  The proposed plan is 
similar to existing disposal practices in the estuary.  The Corps has the ability to make changes to that 
plan if the State of Washington would be willing to obtain the environmental clearances and pay all 
incremental costs.  The new disposal sites in the proposed disposal plan are contained upland sites 
upstream of CRM 43 and two ecosystem restoration in-water fill sites in the estuary.  The new sites are 
not intended to contribute sand to the littoral system, so there is no need to monitor their effectiveness 
toward that goal. 
 
   2.  See S-93 #1 above. 
 
   3. The Corps supports the initiation of a Regional Sediment Management (RSM) study.  The scope 
of that study will depend on funding and regional priorities. 
 
   4.  This action should be considered for inclusion in a RSM study. 
 
   5.  This action should be considered for inclusion in a RSM study. 
 
   6.  The Corps’ analysis concludes that the proposed 43-foot channel project is unlikely to cause a 
sand deficit on the Washington coast.  Therefore, no mitigation is necessary.  Adaptive management 
actions will monitor and address any unexpected problem caused by the project. 
 
   7.  Enhancing the sand supply to the estuary and coast is a different objective and has no relevance to 
assessing the potential impacts from the proposed project.  The Corps has the ability to make changes 
to the proposed disposal plan, such as transporting riverine sands to the estuary or coast, if the State of 
Washington would be willing to obtain the environmental clearances and pay all incremental costs. 
 
The Corps does not believe that releasing sand from behind retention structures would increase supply 
to the estuary or coast.  However, it could have severe consequences for Washington citizens living 
downstream of the Toutle River Sediment Retention Structure, or those living or working near 
Columbia River shoreline fills protected by pile dikes. 
 
Another way to enhance sand supply to the estuary and coast would be to return to the high discharge 
spring freshets such as those that existed in the late 1800s.  The Corps does not believe this is a viable 
option because of the enormous impacts higher flows would have on irrigation, hydropower, and flood 
damages throughout the entire Columbia River Basin. 
 
S-94.  An explanation of the Corps’ hydraulics and sediment monitoring plan is given in response to 
DOGAMI comment S-52.  As discussed in that response these measures provide an effective approach 
to monitoring the project’s performance against the expected impacts and should be used instead of the 
approach recommended below by WDOE. 
 
   1.  This is an unreasonable performance criterion because there is not a sufficient baseline for 
comparison.  The only estimate for sand influx to the estuary is the 0.2 mcy/yr between 1927-58 
presented by the Corps in Exhibit J.  This estimate was arrived at based on a mass balance of sand over 
the entire time period.  There are no data available to give any indication of under what hydraulic 
conditions that sand influx occurred and whether the rate was increasing or decreasing with time. 
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performance criteria. 
 
2.  Identifies adaptive management responses and corrective actions for situations where 

project performance criteria are not achieved. 
S-94 

3.  Commits to implementing adaptive management responses, including corrective 
actions if project performance criteria are not achieved, and 

 
4.  Institutes adaptive management measures to balance any net loss of sand resources or 

net loss of the productive capacity of fish and shellfish habitat. 
 
Ecology has previously recommended a monitoring plan designed to detect and assess 
possible impacts due to the deepening and/or subsequent maintenance of the deepened 
channel.  This plan included short-term data collection and monitoring to be carried out 
to adequately document the pre-and post-project construction phase and to determine any 
initial system responses to the construction phase, as well as a long-term data collection 
and monitoring to document project maintenance practices and determine longer term 
responses to both construction and maintenance activities. 
 
The Monitoring Program should include as a minimum the following baseline data sets: 
 
1.  A baseline collection of estuary bathymetric (seafloor/riverbed) survey and 

topographic (inter-tidal beach/shoreline) survey information, and should be  
completed prior to initiation of channel deepening.  These surveys and data collection 
shall meet or exceed the resolution of the 1958 and 1982 bathymetric surveys.  The 
baseline survey shall cover bank-to-bank of the estuary from River Mile 3-40. 

S-95 
2.  Sediment trend analyses and/or tracer studies of the lower Columbia River and  

estuary should be conducted (prior to or concurrently with project construction) 
within the estuary from River Mile 3-40 to determine sediment transport patterns and 
flux estimates. 

 
3.  Prior to project construction, controlled aerial photographs (1:24,000 scale or better 

resolution) should be collected of shorelines extending from 10 km north and south of 
the ocean coast adjacent to the MCR, and from the MCR to River Mile 40, including 
the north and south banks of the estuary and all island shorelines. 

 
The Monitoring Program should include as a minimum the following monitoring 
activities within the first 5 years of initiation of construction: 
 
1.  Bathymetric surveys from River Mile 3-18 of the same resolution of the baseline 

survey should be carried out on an annual basis within the first two years after 
completion of construction. 

 

Corps of Engineers Response 
 
S-94 (con’t). 
 
   1 (con’t).  The estimated influx may have been a continuation of the sand movement initiated by the 
MCR jetties or it may have been related to climate conditions during that time.  Reduced river 
discharges may have caused a change in the relative balance between tidal and riverine forces that 
could cause an increase in the influx of sand from the MCR.  Without knowing how those large 
hydraulic forces influence the sand influx, there is no way to determine the cause of any variations in 
sand influx that might be observed.   
 
   2.  No impacts are reasonably anticipated and monitoring will occur to verify the analyses.  The 
proposed adaptive management process would evaluate this information and respond to any 
unexpected project related impacts. 
 
   3.  Adaptive management actions can be identified and implemented in response to unexpected 
project related impacts. 
 
   4.  See #3 above. 
 
S-95.  Responses are provided below for each numbered comment. 
 
   1.  The Corps has committed in the BA and SEIS to conduct the recommended survey. 
 
   2.  As outlined in Exhibit J of the SEIS, several investigators have studied sand transport patterns in 
the estuary.  Those studies have defined accretion and bedload transport patterns that have remained 
essentially unchanged since the 1930s.  The Corps does not agree that expending limited federal 
resources to evaluate an unchanged condition is either needed or prudent. 
 
   3.  The Corps’ proposed monitoring plan focuses on the navigation channel where sedimentation 
impacts are more likely to occur.  Riverbed changes are expected to start at the dredged areas and 
slowly migrate outward from the navigation channel.  The degree of impacts is anticipated to be 
greatest in the navigation channel and to diminish with distance away from the channel.  The Corps’ 
channel surveys will measure these changes as they occur and will be able to identify any unexpected 
riverbed changes.  No shoreline changes are expected along the coast.  In the estuary, the proposed 
project is not expected to cause erosion of the estuary mainland or island shorelines, except at a few 
sandy beach areas immediately adjacent to the navigation channel, such as the Miller Sands and 
Skamokawa shoreline disposal sites.  Controlled aerial photographs of such a large area of the coast 
and estuary, where no potential impacts have been identified or are expected, is not an appropriate 
expenditure for this project. 
 
 
   1.  The Corps has committed to continue annual bathymetric surveys of the riverbed adjacent to the 
navigation channel.  Those surveys typically extend out to shallow water and should be adequate to 
identify any unexpected estuary responses to the proposed 43-foot channel as explained in response to 
S-56.  We do not believe surveys of shallow water areas further away from the channel are justified at 
this time because adjustments from deepening are likely to first occur near the channel.  If unexpected 
impacts are observed along the navigation channel, an expanded survey area could be considered as 
part of an adaptive management action. 



 State-48

Department of Ecology’s Comments on the Columbia River Deepening DSEIS 
September 15, 2002 
Page 21 
 
2.  Beach profiles shall be surveyed at 1 km increments along the beaches 10 km north 

and south of the MCR on an annual basis for the first 10 years of the project. 
 
3.  During year 5 of the project, a bathymetric survey from River Mile 3-18 of identical 

resolution of the baseline survey should be performed. 
S-95 

4.  During year 5 of the project, controlled aerial photography (1:24,000 scale or better 
resolution) should be collected of shorelines extending from 10 km north and south of 
the ocean coast adjacent to the MCR, and from the MCR to River Mile 18, including 
the north and south banks of the estuary and all island shorelines. 

 
5.  Within six months of completion of the above activities, reports should be generated 

including the results of the bathymetric surveys, aerial photographs, volumes of 
construction and maintenance dredging in the channel, and available information on 
river flow and sediment transport. 

 
The Monitoring Program should include as a minimum the following long term 
monitoring activities within the following 15 years of initiation of construction: 
 
1.  Continue the collection of beach profiles at 1 km increments along the beaches 10 km 

north and south of the MCR on an annual basis for years 5-10 of the project. 
S-96 

2.  A bank-to-bank upper estuary bathymetry survey between RM 18-40 of identical 
resolution to the baseline survey shall be conducted at year 10 of the project. 

 
3.  A bank-to-bank estuary bathymetry survey between RM 3-40 of identical resolution  

to the baseline survey shall be conducted at year 20 of the project. 
 
4.  During year 20 of the project, controlled aerial photography (1:24,000 scale or better 

resolution) should be collected of shorelines extending from 10 km north and south of 
the ocean coast adjacent to the MCR, and from the MCR to River Mile 18, including 
the north and south banks of the estuary and all island shorelines. 

 
Summary of Environmental Impact 
 
The proposed project contributes to the deficit of sand in the Columbia River littoral cell. 
Columbia River sand is needed to maintain the beaches between Point Grenville, 
Washington and Tillamook Head, Oregon.  Due to human intervention, predominately 
associated with construction of dams, jetties and navigation channels, and dredging 

S-97   disposal practices, the natural supply of Columbia River sand appears to have been 
effectively diminished to the point that the estuary has become a net sink (as opposed to a 
source) of sand for the littoral cell.  The proposed project exacerbates this problem by 
removing sand from the system via both upland disposal and other in-water sites that 
remove sand from active transport in the river and estuary.  The amount of sand removed 
greatly exceeds the amount of sand that can enter the river, estuarine and coastal system 
from the tributaries and upland drainage basin. 

Corps of Engineers Response 
 
S-95 (con’t). 
 
   2.  No potential impacts to coastal beaches have been identified; therefore there is no justification for 
conducting beach profile surveys as part of this project.  As noted by Kaminsky (2000) it is difficult to 
determine if the prograding shorelines of the Columbia River littoral cell are approaching equilibrium 
following the perturbation caused by the MCR jetty construction, or if reduced sand supply from the 
Columbia River, climate changes, and/or sea-level rise are influencing shoreline behavior.  If the 
influences of those very large-scale physical factors cannot be determined, any shoreline impacts from 
the insignificantly small changes that the proposed project might unexpectedly cause in littoral sand 
supply would not be discernable from the proposed beach profile surveys and aerial photography. 
 
   3.  See #1 immediately above. 
 
   4.  See #3 immediately above. 
 
   5.  The Corps will report our monitoring results as stated in the SEIS. 
 
 
S-96.  Future monitoring for the project should be designed in response to any observed impacts as part 
of the adaptive management program.  If no unexpected impacts are found in the first few years, there 
would be no reason to continue for 20 years. 
 
 
 
 
 
 
 
 
 
 
S-97.  WDOE’s comment does not define the physical or temporal scales of coastal processes or the 
impacts they are claiming the proposed project may produce.  When WDOE refers to a “sand deficit” 
in the littoral cell, it is unclear if they are referring to less sand being supplied from the river than 
occurred over the past 10,000 years or in the late 1800s, or the 270 mcy loss of sand from the Clatsop 
Plain inner shelf and offshore areas, or the dissipation of the sand supplied by the construction of the 
MCR jetties.  As explained in Exhibit J, results from the Southwest Washington Coastal Erosion Study 
found the shorelines of Long Beach on the Washington coast are accreting and prograding.  WDOE’s 
reference to a “sand deficit” is inconsistent with the observed accretion. 
 
In referring to reduced sand yield from the river, WDOE cites dams, MCR jetties, navigation channels, 
and dredging and disposal practices, and chose to ignore the effects of climate changes over both 
historic and geologic time scales.  The Corps and others have documented a reduction in sand transport 
because of flow regulation by dams.  But rather than reduce sand to the coast, the MCR jetties injected 
800 mcy of sand into the littoral system.  On the other hand, no one has been able to identify a single 
effect to the coast from nearly 100 years of navigation channels, and the associated dredging and 
disposal practices in the river.  Yet WDOE claims the proposed 3-foot deepening “will exacerbate this 
problem”. 
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Sand is a critical and declining resource to the beaches of southwest Washington and, to 
the maximum extent practicable, all dredged sand should be kept within the river, 
estuary, and littoral system.  Sand dredged from the river navigation channel should be 
disposed of at in-water sites or at beach nourishment sites to avoid the net removal of 
river and littoral sand.  All sand dredged from the estuary and the mouth of the Columbia 
River (MCR) should be disposed of in ways that mitigate for sand deficits attributable to 
flow regulation and the erosion effects attributable to the net removal of littoral sand via 
other dredging practices.  All riverine and ocean disposal should be conducted in a 
manner that avoids, or minimizes and mitigates for biological impacts as well as coastal 
erosion. 

S-97 
Ecology has previously determined that the impact to sand movement and availability 
from the proposed dredging and disposal is not consistent with the requirements or intent 
of the Shoreline Management Act and our State’s Coastal Zone Management Program. 
There has been a severe lack of progress on these issues since that original determination. 
Although deepening of the Columbia River can be an acceptable form of development, 
the project proposal does not adequately define impacts to sand movement and 
availability within the Columbia River littoral cell, the result of these impacts to coastal 
communities and shorelines of the state, nor does the proposal provide for mitigation of 
the proposal's impact to sand related resources.  The Corps of Engineers must work with 
state, local, and federal agencies to resolve regional sediment management issues, with a 
specific goal of keeping the dredged sand in the littoral system by disposing of dredged 
sand in the river or along the coast shallower than 60 feet.  
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Corps of Engineers Response 
 
 
S-97 (con’t).  In the estuary (downstream of CRM 40) the proposed disposal plan is similar to past 
practices, except for the addition of the ecosystem restoration sites.  Only 10 mcy during the first 20 
years of maintenance is planned for upland disposal.  About 7 mcy to be dredged from CRM 20-30 
would go upland on Rice and Pillar Rock islands.  Over 2 mcy would be placed upland on Tenasillahe 
Island.  The two ecosystem restoration sites, Lois Island and Miller-Pillar, will each receive 
approximately 6 mcy placed as in-water fill.  The remainder of the dredged sand, about 30 mcy over 20 
years, would be placed back in-water at flowlane and shoreline sites. During channel maintenance, 
nearly 10 mcy of sand dredged from CRM 5-13 will be placed in flowlane sites downstream of CRM 
5, keeping the sand in the active transport zone and moving that sand closer to the MCR.  This disposal 
plan minimizes the extraction of sand from the estuary, while meeting other important regional 
economic and environmental goals.  Again, Exhibit J documents that there should be no significant 
sedimentation impacts to the estuary or coast as a result of this disposal plan. 
 
As WDOE is aware, the Corps and USEPA have been working very closely with local, state, and 
federal interests since 1995 to identify an acceptable disposal plan.  The Corps believes that the 
disposal plans for the river and estuary satisfy a broad range of factors and interests such as beneficial 
use of dredged material, regional ecosystem goals, minimization of project impacts to fish and wildlife 
(including endangered species), safe navigation, and also avoid impacts to the littoral sand supply.  
Under the latest disposal plan if the ecosystem restoration features at Lois Island embayment and 
Miller-Pillar are fully implemented, ocean disposal of river or estuary sands is not necessary during 
construction and the first 20 years of maintenance of the proposed channel improvement project. 
 
Since 1993, the Federal Government has proposed a variety of ocean disposal options, for both the 
channel improvements and the MCR projects, including disposal in coastal waters less than 60 feet 
deep to keep sand in the littoral drift.  Much of that history is documented in the 1999 Final IFR/EIS, 
Appendix H.  The position of the Federal Government with regard to the ocean disposal element 
remains unaltered (see response to F-2).  It is expected that the Shallow Water and Deep Water Sites 
will be designated by the USEPA in 2003, and that the primary user would be the Corps’ MCR project.  
Both the USEPA and Corps have policies encouraging beneficial use of dredged material.  If alternate 
uses of dredged material are identified and found compliant with federal laws and regulations, 
including considerations of cost, then such alternatives likely would have priority over ocean disposal.  
The Corps has the ability to take advantage of nearshore or beach placement options if the State of 
Washington would be willing to obtain the environmental clearances and pay all incremental costs. 
 



 State-50

Department of Ecology’s Comments on the Columbia River Deepening DSEIS 
September 15, 2002 
Page 23 
 
Shoreline and Coastal Zone Management 
 
The following are comment on the technical memorandum titled: “Consistency with 
Local Shoreline Master Programs”. 
 
Many of these comments were provided verbally in discussions held with local 
governments, Port sponsors and Pacific International Engineering.  We are reiterating  
those comments which are most substantive.   
 
1.  Page 2, Section 3, 2nd paragraph and Page 3, Section 3.1.1, first paragraph.  Shoreline 
jurisdiction is not limited to “within 200 feet of the shoreline”.  Most counties include the 
extent of the 100 year floodplain in shoreline jurisdiction.  This could be clarified by 
saying “all Project elements occurring within shoreline jurisdiction”. 
 
2.  Page 3, Section 3.1.1, last paragraph indicates evaluation will be “in the following 
order:” but then moves on to Section 3.1.2.  Either delete this paragraph or provide the 
outline. 

S-98 
3.  Page 3, Section 3.1 should also include a discussion of Conditional Use Permit 
criteria. 
 
4.  Page 5, Upland Dredged Material Disposal – the location of the disposal sites is mixed 
up.  Fazio and adjacent to Fazio are in Clark County.  The three new sites listed are not 
associated with any jurisdiction. Is this an all-inclusive list of disposal sites proposed 
within the State of Washington?  If not it should be made clear.  It might be more helpful 
to refer to a table listing all sites proposed for construction and maintenance, particularly 
since the next paragraph discusses a maintenance-only site. 
 
5.  Page 5, Restoration Activities.  This paragraph should clearly identify which activities 
will occur within Washington State and which are located in Oregon.  
 
6.  Page 6, Section 4.1.2 (1).  It is difficult to assess whether the proposed ecosystem 
restoration activities will be consistent with local shoreline master programs (SMPs) and 
the Shorelines of Statewide Significance (SSWS) Criteria because there is minimal 
information on how these restorations will be accomplished.  In general, not all 
“restoration projects” are appropriate nor are they all automatically consistent with the 
Shoreline Management Act and the underlying SMPs.  It is dependent on the activities 
required in order to accomplish the restoration. 
 
7.  Page 6, 3rd paragraph.  Please cite sources of data used here and elsewhere within the 
body of the consistency analysis, and in all the Technical Memoranda for that matter.  
Don’t assume the reader is well versed in the entire project and in all the various reports. 
 
8.  Page 9, Section 4.1.3 (2) – Ecology disagrees with the statement that dredging is a 
normal public use of the shoreline.  In general, we consider normal public uses to include 
navigation, fishing, recreation, and other traditional uses (see Volume 1, Shoreline 

Corps of Engineers Response 
 
 
 
 
 
S-98.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
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Administrator’s Manual, Shoreline Management Guidebook, Second Edition 1994). 
While dredging may facilitate navigation for those ships with deep drafts, it is not a 
normal public use. 
 
Wahkiakum County  
 
9.  Page 11, Section 4.2.2, 2nd and 3rd paragraphs – The fact that the Department of 
Ecology issued Coastal Zone Consistency determinations for the maintenance dredging 
project is not a justification, nor  
does it determine coastal consistency for the proposed construction of a 43-foot channel. 
These statements should be deleted. 
 
10.  Pages 11-13 list the proposed disposal sites within Wahkiakum County.  All disposal 
sites need to obtain the appropriate shoreline permit(s) from the County prior to use 
(whether for construction or maintenance) for this project.  This includes those sites 
which have been or are being used for maintenance of the existing channel if work 
(temporary or permanent) within shoreline jurisdiction meets the definition of substantial 
development.  This commitment, which has been made verbally by the sponsor Ports, 
should be stated in writing.   

S-99 
11.  Page 14 Mining/Mineral Extraction – Ecology disagrees with the statement that the 
resale of dredged materials does not constitute mining because it does not naturally occur 
at the site.  In fact, the material is removed from the river in close proximity to the 
location at which it is then resold (removal for economic use of sands from a bed beneath 
an aquatic area).  Presumably some quantity of material, over and above that necessary 
for the beach nourishment is placed on the site to allow for the resale to occur. 
12.  Page 14 Commercial (Sand Resale) Activities – Ecology disagrees with the statement 
that because the resale of sand is promoted by a public agency it does not qualify as a 
commercial activity in the SMP.  In fact, the stockpiling of material for the purposes of 
commercial resale requires a current, valid shoreline permit. 
 
13.  Page 16 Section 4.2.5.2.1 (1)(c) –Only dredging associated with restoration activities 
occurring within Wahkiakum County should be cited here.  In fact, most of this 
paragraph should be stricken as much of what is stated is not applicable.  The dredging is 
to deepen the navigation channel, not for restoration purposes. 
 
14.  Page 17 Section 4.2.5.2.1 (3)—The written analysis fails to address the biological 
productivity issue. 
 
15.  Page 17 Section 4.2.5.2.1 (4) –  The project should comply with this requirement, 
and in addition, there must be a written commitment by the sponsors to obtain all 
applicable shoreline permits for all activities within shoreline jurisdiction associated with 
the disposal of dredged material.  The Corps must acknowledge that sites will not be used 
until such time as  all appropriate shoreline permits have been obtained for all activities 
within shoreline jurisdiction associated with the disposal of dredged material. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
S-99.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
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16.  Page 17 Section 4.2.5.2.1 (6)—Adverse effects are not limited to impacts to 
salmonids or crabs.  Please address project related impacts to water quality, aquatic 
vegetation, other wildlife, and other shoreline resources including upland impacts. 
17.  Page 17 Section 4.2.5.2.1—Regulation #7 was omitted.  This is the regulation that 
states “New project dredging in Conservation aquatic areas shall be limited to shallow 
draft navigation or access channels.”  This regulation should be included and discussed in 
this evaluation. 
 
18.  Page 17 Section 4.2.5.2.2 (1)—This is another area, of a number in the document, 
where the analysis is limited to salmonids and other in-water species.  In fact, the 
Shoreline Management Act and the SMP are much broader in scope.  The response needs 
to be much more comprehensive in terms of the overall ecological systems and natural 
resources of the Columbia River.  This comment applies to all areas as appropriate. 

S-99 
19.  Pages 18-19 Section 4.2.5.3.1 (1)—The CREST Dredged Material Disposal Plan 
(DMDP) is referenced.  Confirmation of the appropriate version of the DMDP is 
necessary.   
 
20.  Page 21 Section 4.2.5.3.1 (9) (a)—The analysis is not responsive to the stated 
regulation. 
 
21.  Page 22 Section 4.2.5.3.1 (12) (a)—While the disposal site itself is located outside 
shoreline jurisdiction the pipes to get the material to the site are not. 
 
22.  Page 23 Section 4.2.5.3.1 (14)—There is no response to this regulation included in 
the analysis. 
 
23.  Page 24 Section 4.2.5.4.1 (4)—Resale stockpile locations need to be shown on the 
site plans submitted in the shoreline permit application necessary to continue this activity 
at this location. 
 
24.  Page 25 Section 4.2.5.5.1—In order to be consistent this site must have a valid 
shoreline permit in place authorizing the placement of materials for the purpose of resale. 
 
Pacific County 
 
25.  Page 32 Section 4.3.4 (12)(c)—In order to issue a CZM determination for this 
project, which includes the use of the Deepwater Ocean Disposal site, impacts will have 

S-100     to be assessed.  Ecology disagrees with the proposition that because potential use is in the 
future, any impact is remote and speculative.  If this site is to be included in our CZM 
determination, a more definitive answer regarding impacts, or lack of impacts, is 
necessary. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-100.  The 1999 Final IFR/EIS analyzes impacts at the Deep Water Site.  Additional information 
regarding this site is included in the Final SEIS. 
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Clark County 
 
26.  Pages 36-44 Section 4.4—Clark County is not included in Washington’s Coastal 
Zone.  However there must be a written commitment by the local sponsors to obtain the 
applicable shoreline permits.  These permits are required for all activities within shoreline 

S-101    jurisdiction associated with the disposal of dredged material.  Upland sites can not be 
used for dredge material disposal (construction or maintenance) until such time as all 
appropriate shoreline permits have been obtained for all activities within shoreline 
jurisdiction. 
 
Cowlitz County 
 
27.  Pages 45-62 Section 4.5—Cowlitz County is not included in Washington’s Coastal 
Zone.  However there must be a written commitment by the local sponsors to obtain the 
applicable shoreline permits.  These permits are required for all activities within shoreline 
jurisdiction associated with the disposal of dredged material.  Upland sites can not be 
used for dredge material disposal (construction or maintenance) until such time as all 
appropriate shoreline permits have been obtained for all activities within shoreline 
jurisdiction. 

S-102 
28.  Page 48 Martin Island and Woodland Bottoms mitigation sites—Both mitigation 
sites are located within shoreline jurisdiction.  Development of these mitigation sites 
requires all appropriate shoreline permits.  Development of mitigation sites for impacts 
associated with a project are not considered an exempt activity under the Shoreline 
Management Act.  
 
29.  Page 48 Martin Island—The placement of dredge spoils within the 34-acre 
embayment is proposed in order to create wetland/intertidal marsh.  However this 
mitigation proposal will likely have adverse impacts to an existing recreational use of 
waters of the state.  There has been no discussion regarding the potential impact to this 
existing use by boaters nor is there any proposal to avoid, minimize or mitigate for this 
impact.  This needs to be addressed. 
 
30.  Page 61 Public Access—See comment above. 
 
City of Vancouver 
 
31.  Pages 73-74 Policy 81, Regulation 245—The Vancouver Shoreline Master Program 
has a strict prohibition on speculative landfill.  In light of the Port of Vancouver’s long 

S-103    range development plan for the Gateway parcels, including Parcel 3, it must be clearly 
stated in the shoreline permit that the proposed site is dedicated to dredge disposal during 
the life of the project.  Any alternative use of the site will required additional shoreline 
permitting. 
 

Corps of Engineers Response 
 
 
 
 
 
 
S-101.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
 
 
 
 
 
 
 
 
 
S-102.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-103.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
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Other Comments 
 

S-104 The DSEIS should note all the federal, state, and local permits, approvals, and licenses 
necessary to accomplish the project. This includes disposal sites as well. 
 
[end of Ecology comments on the Columbia River Deepening DSEIS] 
 
 

Corps of Engineers Response 
 
 
 
 
 
S-104.  Comment noted.  The Final SEIS, Exhibits E, F and K-9 have been revised. 
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State of Washington 
Department of Fish and Wildlife 

2108 Grand Blvd.  Vancouver WA 98661 (360) 696-6211 
 
 
 
September 12, 2002 
 
 
U.S. Army Corps of Engineers, Portland District 
ATTN: Robert Willis, Chief, Environmental Resources Branch 
P.O. Box 2946 
Portland, Oregon  97208-2946 
 
Port of Longview 
ATTN: Judy Grigg 
P.O. Box 1258 
Longview, WA 98632-7739 
 
 
Subject: Draft Supplemental Integrated Feasibility Report and Environmental Impact Statement 

for the Columbia River Channel Improvement Project 
 
 
Dear Mr. Willis and Ms. Grigg: 
 
The Washington State Department of Fish and Wildlife (WDFW) has reviewed the Draft 
Supplemental Integrated Feasibility Report (IFR) and Environmental Impact Statement (EIS) for 
the Columbia River Channel Improvement Project.  These reports document changes in the 
channel improvement project that have resulted from consultation under the federal Endangered 
Species Act, and also contain supplemental information requested by the States of Washington  

S-105    and Oregon in relation to the Coastal Zone Management Act, the Clean Water Act, and the State 
Environmental Policy Act (SEPA).  Specific information is provided that documents the updated 
disposal plan; the updated resource information on smelt, white sturgeon, fish stranding, 
Dungeness crab and sediment transport; and the ecosystem restoration features intended to   
restore habitat conditions on the Lower Columbia River. WDFW appreciates and recognizes the 
applicant’s efforts toward addressing many of the concerns raised by WDFW and the other 
resource agencies. 
 
WDFW offers the following comments pertaining to the proposed modifications to the channel 
improvement project.  These comments should be considered as supplemental to our previous 
comments, and are intended to reflect project modifications related to the above-referenced  
issues.  WDFW may provide additional comments as the environmental review process 
progresses. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-105.  Comment noted. 
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WILDLIFE AND WETLAND MITIGATION 
 
Wildlife mitigation for the channel improvement project addresses disposal impacts associated 
with upland habitats (including agricultural lands), riparian forest habitats, and wetland habitats. 
The wildlife mitigation plan relied heavily on the Habitat Evaluation Procedures (HEP) 
methodology to assess project-related wildlife impacts and mitigation attainment levels.  An 
interagency mitigation team (WDFW, Oregon Department of Fish and Wildlife, Washington 
Department of Ecology, Corps of Engineers, and U.S. Fish and Wildlife Service) was formed to 
assist with the HEP process and determine mitigation levels.  As noted in our previous 
correspondence (January 25, 1999 letter), because of inconsistencies and inaccuracies in the HEP 
process, resources agencies recommended reanalysis of the HEP data, or that the mitigation  
efforts be expanded to provide a “full mitigation” plan that ensures habitat impacts are   
adequately addressed.  The Corps of Engineers opted to complete the HEP analysis in accordance 
with resource agency recommendations, and formed an agency workgroup to assist with 
resolution of the mitigation issues. 

S-106 
The supplemental IFR/EIS indicates that disposal of dredged material would adversely affect 
approximately 171.4 acres of agricultural land, 50 acres of riparian woodlands, and 15.4 acres of 
wetlands.  These acreages represent a substantial reduction in habitat impacts over the previous 
proposal, largely because of the following changes : 
 

• Reduction in impacts to riparian forest from 67 acres to 50 acres due to reduced 
disposal at Lord Island (O-63.5). 

 
• Reduction in impacts to agricultural land from 200.4 acres to 171.4 acres due to 

reduced disposal at the Gateway site (W-101). 
 

• Reduction in impacts to wetlands from 20.4 to 15.4 acres due to reduction in the   
Mr. Solo disposal site resulting from mapping corrections. 

 
The agreed upon strategy for mitigating disposal site impacts is to develop and/or restore large, 
contiguous and functional blocks of wildlife habitat.  Instead of replacement in-kind for habitats 
impacted, emphasis was placed on mitigation actions directed toward the development of   
wetland and riparian forest.  In Washington, mitigation actions would take place on  
approximately 378 acres at Martin Island (W-80), and 284 acres at Woodland bottoms, near the 
City of Woodland.  Mitigation in Oregon would take place on the Webb site, a 190-acre parcel 
situated near Westport. 
 
Riparian habitat restoration includes the development and restoration of 212 acres of riparian 
habitat, or 4.4 times the impact acreage.  Wetland habitat mitigation would include restoration  

S-107    and development of 209 acres of wetland habitat, which is over 10 times the acreage impacted. 
As noted during the August 30, 2002 workgroup meeting in Longview, given the reductions in  
impact acreage, WDFW concurs that the current wildlife mitigation proposal would adequately 
mitigate for disposal impacts, subject to the following: 

Corps of Engineers Response 
 
 
 
 
 
S-106.  Comment noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-107.  The preliminary mitigation agreement (Corps, WDFW and WDOE) was discussed 
with the attending members of the interagency wildlife mitigation team (WDOE, USFWS, 
and the Corps) in a December 2002 meeting.  The results from that meeting are discussed in 
response S-68 and in the Final SEIS, Exhibits K-5 and K-8.  The Corps is confident that the 
wildlife mitigation plan, as revised, is more than adequate. 
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• The acreage of the Martin Island and Woodland Bottom mitigation sites is not 
reduced based on alterations to the project scope.  All of Martin Island is secured 
for wildlife mitigation, including the 79.55 acre pasture at the upstream end of the 
Island (Figure 9, July 2002 Draft Supplemental IFR/EIS).  No dredged material 
disposal should take place on Martin Island, with the exception of placement to 
create emergent marsh habitat within the Island embayment (approximately 34 
acres). 

S-107 
• Mitigation plan deficiencies are adequately addressed, as discussed on Page 11   

and 12 of  WDFW’s January 25, 1999 Integrated Feasibility Report and EIS 
comment letter, and the Washington State Department of Ecology’s June 25, 2002 
comments on the draft Wildlife and Wetland Mitigation Technical Memorandum. 

 
If commitments are provided to secure the wildlife mitigation sites, and the above-referenced 
deficiencies are addressed, WDFW believes it would not be necessary to complete the HEP 
analysis as originally recommended. 
 
WHITE STURGEON 
 
Disposal of dredged material is proposed at three flowlane sites that are known to support white 
sturgeon.  WDFW’s primary concerns relating to disposal impacts include both direct loss of 
sturgeon, and losses of food resources upon which sturgeon depend.  Flowlane disposal has the 
potential to bury sturgeon that are not capable of avoiding the material, and may also cover 
benthic invertebrates or other organic material that sturgeon use as a food supply.  Loss of this 
food supply may reduce the long-term value of these areas as feeding and rearing areas for 
sturgeon. 
 
In response to concerns raised by WDFW, ODFW, and the U.S. Fish and Wildlife Service, the 
Corps of Engineers agreed to fund studies to determine sturgeon abundance and distribution in the 
deeper areas of the lower Columbia River, and their feeding habitats and behavior  in these   
deeper areas by using an acoustic telemetry study.  Specific objectives of the studies include 
identifying potential impacts of disposal activities, as well as determination of mitigation  
measures for addressing impacts.   

S-108 
Studies on disposal impacts to white sturgeon are incomplete, and the degree to which sturgeon 
rely upon deep-water disposal sites, or whether these sites are important food producing or   
rearing areas for sturgeon, is largely unknown.  Study results to date, however, do verify that 
white sturgeon are present at all three potential flowlane disposal sites sampled.   
 
The draft supplemental IFR/EIS indicates that if after all the studies are completed, it is   
concluded that deep-water disposal would adversely impact sturgeon, then measures to avoid or 
minimize impacts would be implemented.  However, given the aggressive permitting timeline 
being pursued, studies will not be completed prior to the necessary permitting decisions.  The 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-108.  Comment noted.  Based on discussions with WDFW and other resource agencies, the 
Final SEIS includes a sturgeon mitigation plan.  See Exhibit K-1. 
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State agencies’ ability to secure adequate mitigation once permits are issued will be seriously 
compromised, and irretrievable resource losses could result. 
 
In previous discussions and correspondence, WDFW requested that the COE and project   
sponsors prepare a mitigation strategy that identifies, 1) potential adverse impacts to sturgeon  
based on various study outcomes, and 2) specific mitigation measures to address these impacts 

S-109     (e.g., no-net-loss of fish life and productive habitat).  This approach would provide the regulatory 
agencies with more certainty that impacts would be adequately mitigated.  However, this has not 
yet been done.  A mitigation strategy identifying how sturgeon and sturgeon habitat impacts will 
be adequately and fully mitigated should be included in the final SEIS. 
 
SMELT 
 
Primary agency concerns regarding potential adverse impacts to smelt (eulachon) from the  
channel deepening project include disposal in spawning areas, direct dredging in spawning areas, 
and sedimentation.  In response to agency concerns, studies were undertaken to provide   
additional information on smelt.  The main objectives of the study were to: (1) determine the 
presence or absence of smelt egg deposition areas in the navigation channel to assess the 
importance of channel spawning areas to the overall production of smelt; (2) determine 
distribution and abundance of larval migrants within and adjacent to the navigation channel to 
assess the potential for entrainment during dredging operations; and (3) determine if any   
measures were necessary to minimize the potential effects of dredging to the overall smelt 
population.  These studies were funded by COE and were conducted by WDFW and ODFW   
staff. 

S-110 
The following assessments of the potential impacts of channel deepening operations on smelt 
were based on the results of the field studies: 
 
• Given the large numbers of larvae and their distribution across the river channel and 

through the water column, and the relatively small areas within which dredging will occur 
as a percentage of this total, it is unlikely that dredging associated with channel deepening 
would have a significant impact (through entrainment) on the outmigrating larval 
population 

 
• Dredging associated with the Channel Improvement Project is unlikely to directly impact 

smelt spawning areas because the dynamic nature of the bottom within reaches to be 
dredged would not provide a stable enough substrate that would allow an adhesive smelt 
egg to incubate for 30 days. 

 
• Smelt eggs incubating in near-shore areas in the proximity of dredging activities may be 

affected if these activities alter flow patterns or increase sedimentation. However, 
Hydraulic models indicate dredging will not significantly alter the river’s flow patterns.  

 
WDFW concurs with the key study findings.  These studies indicate that dredging activities are 
not expected to adversely affect smelt populations through entrainment, disturbance to spawning 

Corps of Engineers Response 
 
 
 
 
 
 
S-109.  The Corps concurs.  A mitigation strategy for sturgeon has been developed and is 
incorporated in the Final SEIS.  The Corps waited to develop the strategy until some of the 
preliminary results from the sturgeon tagging study were available. 
 
 
 
 
 
 
 
S-110.  Comments noted.  The study results from the ODFW/WDFW are included in the Final 
SEIS in Exhibit K-2. 
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areas, or loss of incubating eggs.  Disposal is generally not a concern since in-water disposal sites 
are downstream of important smelt spawning areas.  These reports also suggest that timing or 
equipment limitations are not necessary to reduce adverse impacts to smelt populations.  
 
FISH STRANDING 
 
The Draft SEIS technical memorandum on fish stranding concludes that the project “is not 
expected to produce either a direct or an indirect effect on stranding of young salmonids".  This 
conclusion is based largely on the Sustainable Ecosystems Institute (SEI) analysis of the   
stranding issue, which indicated that little, if any, change in ship wave size is expected to occur 
from the project.  This analysis predicted that the blockage ratio of a 43-foot draft vessel in a 
deepened channel would only be 1% to 5% higher than that of a 40-foot draft vessel in a 40-foot 
channel.  For smaller ships, a 1% to 5% decrease in blockage ratio was predicted.  The report 
concluded that while 43-foot vessels may generate slightly larger wakes than now occur, this 
would be offset by most ships producing smaller wakes, resulting in negligible impacts overall.  
The Biological Assessment (BA) and technical memorandum also reference a 1992-93 NMFS 
study that concluded fish stranding is not a significant problem. 

S-111 
The conclusion that increased stranding from larger ships would be offset by decreased stranding 
from smaller vessels seems to be based on the assumption that stranding rates are approximately 
equal for these two types of vessels.  However, observations by the Washington Department of 
Fisheries (Bauersfeld, 1977) suggest that most stranding results from large, rather than small, 
vessels.  Bauersfeld found that small boats, such as pleasure craft and tugboats, did not strand  
fish. Larger ships, on the other hand, produced large waves and extensive uprush that usually 
resulted in juvenile fish stranding.  Stranding rates for ships with a draft greater than 25 feet were 
also found to be 6 times greater than ships with a lesser draft.  These observations suggest that 
stranding from smaller vessels is currently not a significant problem.  Any reduction in wake   
from smaller vessels may therefore not contribute to reduced fish stranding, and would not offset 
the anticipated increase in stranding from larger vessels.  The proposed channel deepening would 
likely result in a net increase in juvenile stranding from increased shipwake. 
 
The technical memo references a NMFS study (Hinton and Emmett, 1994) that suggests fish 
stranding is currently not a significant problem.  A WDFW review of the NMFS study identified 
significant problems with the sampling methodology (e.g., site selection, lack of night  

S-112     monitoring, etc.) that make results unreliable at best.  In particular, the absence of 
monitoring during the night, which is the time period during which most stranding occurs 
(Bauersfeld,   1977), would suggest that the 1994 NMFS data does not accurately reflect the scope 
of stranding impacts.   
 
A second study referenced in the memo, conducted by the Washington Department of Fisheries 
(Bauersfeld, 1977), demonstrated that significant stranding and mortality results from large  

S-113     vessel shipwake.  During this study, WDF estimated that over 150,000 juvenile salmonids,  
mostly Chinook, were stranded on five sites that were monitored.  Extrapolation of study results 
to the remainder Columbia River would suggest that, potentially, millions of juvenile fish are 
currently being stranded every year.  These impacts remain unmitigated. Given the potential  

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
S-111 to S-115.  Comments on stranding noted.  Though we disagree with your analysis that 
there will be a net increase in stranding with the channel improvement project, we have 
agreed to fund a research program to further identify the causes of stranding and monitor 
stranding levels after the project is completed.  A pilot study on stranding was conducted at 
three sites during both day and nighttime periods in 2002.  The study results are included in 
the final report that has recently been provided to your agency.  An interagency team is 
developing the scope of the studies planned for implementation next year.  It is anticipated 
that your agency will continue to be involved with this process.  The Corps also concurs with 
the concept of developing a mitigation strategy as prescribed by the terms and conditions of 
the Biological Opinion (cited below) for potential fish stranding impacts.  This strategy has 
been incorporated into the Final SEIS.  The Corps has also previously explained that the 
Project includes a number of restoration measures that will restore lost functions and values.  
These project components include tide gate retrofits, circulation enhancement, and habitat 
restoration.  The project as a whole (navigation and restoration) increases the productive 
capacity of the Columbia River and does not cause a net-loss in productive capacity as 
suggested by the comment. 
 
Include language from terms and conditions: 
   a.  The Corps shall minimize effects from stranding through the following actions: 
 
     i.  Develop and implement a stranding study to be developed in conjunction with NOAA 
Fisheries, USFWS, the Ports, and appropriate state agencies.  The stranding study will 
evaluate parameters that influence stranding.  Potential factors include: cross-sectional area, 
velocity, water level, bank configuration, location along river, slope of bank, ship traffic past 
site, and type, size, draft, and speed of vessel.  To the extent appropriate, the Corps will 
integrate this study with efforts related to implementation of the September 15, 1999, 
Biological Opinion on the operation and maintenance dredging from John Day Dam to the 
Mouth of the Columbia. 
 
     ii.  The scope of the stranding plan shall include an identified scope including goals, 
milestones for completion, check-in points, triggers for management change (i.e, management 
decision points that include specific metrics), and sampling/testing protocols to be developed 
in coordination with NOAA Fisheries. 
 
     iii.  The results of the stranding plan shall be used to develop a plan to minimize and/or 
eliminate fish stranding.  The stranding minimization plan, as it applies to ship traffic will be 
provided to the U.S. Coast Guard, for use in their regulation of river traffic, and to the 
adaptive management team for consideration during the adaptive management process. 
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number of individual fish involved, even a modest increase (e.g., 1% to 5%) in stranding would 
have significant adverse impacts to salmonid populations. 
 
The technical memo “action plan” calls for establishment of a monitoring plan and program for 
assessing fish stranding impacts related to the project.  In addition, the May 20, 2002 Biological 
Opinion for the project (Section 12.5, 3 h) includes provisions for developing and implementing  

S-114    a stranding study, as well as implementing an adaptive management process for reviewing results 
and identifying mitigation measures.  These documents reference measures to “avoid and 
minimize” impacts, but there are no commitments for compensatory mitigation for unavoidable 
impacts.  While WDFW supports the proposed monitoring and adaptive management, this 
approach leaves a great deal of uncertainty with regard to mitigation commitments. 
 
Mitigation for fish stranding impacts should include an up-front commitment, in the final SEIS, 
that all unavoidable fish stranding impacts associated with this project will be fully mitigated, in 
accordance with the standard Washington State mitigation sequencing (e.g., avoidance,  

S-115     minimization, reduction, compensation, etc.).  This would include compensatory mitigation for  
all unavoidable losses of fish life from stranding impacts.  Losses should be established based on  
extrapolation from stranding studies.  Potential compensatory mitigation actions could include 
habitat restoration activities (e.g., large woody debris placement, channel improvements, riparian 
habitat restoration, etc.) in tributary streams designed to replace, through increased habitat 
capacity, those fish lost from shipwake stranding.  Mitigation also take into account losses that 
accrue throughout the entire life of the project.   
 
CRAB 
 
Columbia River Deepening and Associated Disposal in the Estuarine and Marine Areas 
 
In the marine area of the project we have two major concerns that we feel are inadequately 
addressed and mitigated in the Columbia River Deepening EIS:  Deepening and incremental 
maintenance dredging of the estuarine portion of the project, and disposal of dredged material in 

S-116     the marine environment.  We are specifically concerned about the impacts to Dungeness crab 
from these activities, because they are a very important animal, commercially and recreationally, 
because they are the source of the principle prey item (crab spawn) of sub-adult chinook and   
coho salmon, and because they are an indicator organism dependant upon habitats critical to   
many of the other productive species that would be negatively impacted by the same activities. 
 
Dredging: 
 
Dredging entrains and kills Dungeness crabs, which are likely found as far upstream as favorable 
salinity allows them to feed, rear, and migrate.  Entrainment of these crabs during both 
construction and incremental maintenance of the constructed area needs to be mitigated, by  

S-117     utilizing avoidance measures and by using proven habitat enhancement methods to replace those  
crabs unavoidably entrained and killed.  Fortunately for the Portland District, the Seattle District 
has dealt successfully with these issues in the 1989 Grays Harbor Navigation Improvement  
Project EIS, and ongoing coordination and refinement of mitigation measures agreed to in this 
 

Corps of Engineers Response 
 
S-111 to S-115 (con’t). 
 
     iv.  The stranding study design shall be submitted to NOAA Fisheries by December 15, 
2002, for approval. 
 
     v.  The stranding study shall be implemented by April 2003. 
 
     vi.  The results of the stranding study, including management recommendations to 
minimize stranding, shall be presented at the adaptive management team meeting (January, 
2004).  Management recommendations shall be reviewed by the Adaptive Management Team 
and implemented where feasible. 
 
     vii.  The stranding study will be repeated two years following construction of the deeper 
channel. 
 
     viii.  Post construction stranding studies will be evaluated by the Adaptive Management 
Team. 
 
 
 
 
 
 
 
 
 
 
 
S-116.  The Federal Government disagrees that impacts to crabs have been inadequately 
addressed and mitigated.  Additional crab information has been collected since 1999 and 
presented to interested agencies, stakeholders, and disclosed through this Final SEIS, Exhibit 
N.  See responses F-2, S-19 to S-28, and S-117 to S-131. 
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EIS has culminated in the September 1998 Revised Crab Mitigation Strategy Agreement, found 
on the web at: http://www.nws.usace.army.mil/ers/reposit/Revised_Crab_Strategy.pdf . 
This document, signed by all of the participating regulatory agencies and the Seattle District 
Engineer, outlines in detail the methods for avoiding, minimizing, calculating, and mitigating   
crab impacts.  While timing and numbers of crabs in the Columbia estuary likely differ from  

S-117     those in Grays Harbor, investigations utilizing the protocol outlined in the Strategy, coupled with 
existing data from past crab investigations in the Columbia, could easily be utilized to enumerate 
these differences and develop a successful Columbia River strategy.  Most of the work has been 
done, so adoption of the framework of this strategy into the EIS should be simple and 
straightforward.  To facilitate this, we recommend that the Portland District biological team work 
closely with the Seattle District, who should be able to easily explain the Strategy and it’s 
implications. 
 
There are concerns with entrainment of Dungeness crab specific to the Columbia River that need 
to be addressed.  Sampling effort needs to be expended to identify the extent of areal and   
seasonal utilization of the estuarine portion of the navigation channel by crabs, so that dredging 
can be directed to areas of seasonal low abundance, as it is in Grays Harbor.  This is particularly 
important in the lower reaches of the Columbia that are proposed for deepening, as the historical 
crab data we have from this portion of the Columbia was mostly collected using gear that has 
questionable efficacy for capturing crabs - the McCabe et. al. balloon shrimp trawl data.  This 
data, when compared with data collected using the most efficient gear of all, the entrainment 
sampler, produces wild underestimates of crab abundance.  Therefore, WDFW supports the use   
of the entrainment sampler on the Essayons and the use of the latest version of the Dredge Impact 
Model (DIM), as outlined in the June 9, 2002 Technical Memorandum and as appended in the  

S-118     September 5, 2002 presentation of “Entrainment of Crab in the Columbia River Estuary: June  
2002 Measurements and Status of Summer 2002 Measurements”.  Sufficient sampling needs to 
be conducted in all reaches up to Grays Bay, in all dredged areas of the channel where Dungeness 
crab could be found, specifically in Lower Desdemona, Upper Desdemona, Flavel  Bar, Upper 
Sands, and Tongue Point Crossing.  This data needs to be paired with tidal and salinity data 
collected at the time of sampling, and referenced to real-time salinity data, tides, and flows that are 
continuously being collected at reference stations.  Enough data over enough range of tidal and 
flow conditions will produce an accurate picture of where crabs are and when they are there, 
in relationship to real-time salinity, tide, and river flow.  It is important that entrainment 
sampling be conducted over the next several years at every dredging opportunity, preferably 
round the clock and in every other load every time the Essayons dredges the channel in any reach 
where crabs could remotely be found.  The sampling schedule and protocol outlined in the 
September 5 presentation is excellent.  Sampling needs to continue for the number of years 
necessary to capture both normal and unusual annual variations in flow and salinity. 
 
Ultimately, this data will be used to produce a predictive model that can use real-time river flow, 
tidal, and salinity data as the predictive parameter, which can then be used to schedule dredging  

S-119     during conditions that predict nearly zero crab impacts in each location.  Avoidance of  
entrainment needs to be the first goal, and we are confident that this can be done with a  
scheduling agreement similar to that arrived at in the Grays Harbor Strategy.  If this is not always 
possible, however, due to unpredictable conditions like drought or unusual and dangerous 
 

Corps of Engineers Response 
 
 
 
SS-117 to SS-119.  The situation cited for the Seattle District’s Grays Harbor project is not 
directly applicable to the Columbia River.  Coordination and discussions are occurring with 
the Northwestern Division as well as the Seattle District.  The Final SEIS has been revised to 
provide additional information pertaining to crab entrainment and adult equivalent losses to 
the commercial crab fishery. The Corps’ determination of impacts indicates a pilot study to 
verify shell plot technology is not warranted.  See 6.6.1.2 and Exhibit K-4. 
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sediment accumulations that have to be removed during times of favorable salinity for crabs, 
entrainment of crabs can be dramatically reduced by the use of a clamshell dredge, and this tool 
should be utilized to the greatest extent possible for construction and maintenance of the channel 
in estuarine areas where it is practical to do so.  After minimizing impacts to the extent possible, 
the use of the DIM to calculate impacts, and either replacement of crabs using shellplot  

S-119     technology as outlined in the Strategy, or further reductions of existing impacts by avoidance of 
dredging during productive periods that exceed the take of crab projected in the incremental  
dredged portion, could be utilized for mitigation.  After minimizing impacts to the extent  
possible, use of the DIM to calculate impacts, and either replacement of crabs using shell placed  
in intertidal areas as outlined in the Grays Harbor Strategy, or further reductions of existing  
impacts by avoidance of dredging during productive periods that exceed the take of crab in the 
incremental dredged portion, could be utilized for mitigation.  WDFW recommends that the  
Corps consider a pilot study be conducted as soon as possible to verify whether shell plot 
technology is feasible in intertidal areas of Baker Bay near the estuary mouth. 
 
One aspect of the September 5th proposal differs from the way crab are enumerated in the Grays 
Harbor Strategy, and is concerning to WDFW.  We would prefer that crab impacts be  
enumerated and tracked as 2+ age crab and not converted to Lost Recruits to the commercial 
fishery as proposed in the Modified DIM (slide 7 in the presentation).  This is a problematic way 
to depict losses for several reasons.  First, it overlooks the recreational fishery, which is allowed  
to take crabs at a smaller size and a younger age - many 3+ age crab are taken in this fishery - and 
like many recreational harvest activities, value to the economy from each organism taken is 
around 15 times greater for those taken recreationally than those taken commercially.  Second, it 
overlooks the fact that Dungeness crab are capable of reproduction at 2+, and contribute 
significantly to both population vigor and production of prey items for other important animals, 

S-120    especially salmon, at this age.  In today’s managed population, almost all of the male crabs 
reproduce at 2+ and contribute almost all of the gametes necessary for fertilization of females, as 
almost every 3 and 4 year old  male is taken in the commercial or recreational fishery every year. 
Third, there is additional unnecessary variance around the mean generated from additional 
survival calculations.  There is already too much variance in the survival rate projection from 0+ 
to 2+ to establish acceptable confidence limits around the mean, and when this is added to the 
variance from sampling we soon get into the realm of unsupportable approximations.  Finally, 
converting impacts to lost recruits is disingenuous, as it makes the impact look small compared   
to the impact of the commercial fishery.  This is, however, a fishery that is highly selective and 
nearly perfect from a management standpoint, as it impacts only males that are completely   
surplus to reproductive needs, and it removes large specimens that both compete with and 
cannibalize smaller crabs, thus actually enhancing survival and increasing production of the 
population in general.  Dredging, by contrast, removes all ages and sexes indiscriminately, which 
is totally detrimental to the population.  So for these reasons the best way to depict this impact is 
to calculate it in terms of lost 2+ crab, as is done in the Grays Harbor Strategy, and we request  
that this be done in the Columbia version also. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-120.  The Corps concurs with this comment.  The Final SEIS and appended crab report now 
contain an analysis using 2+ crabs loses. 
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Disposal: 
 
Identification of suitable disposal sites for dredged material in the marine environment, 
especially in the context of coordinating disposal of dredged MCR sediments, has been the  
subject of considerable effort by the Corps, resource agencies, environmental groups, and 
fishermen’s associations for several years now.   We are encouraged to see the proposal in the 
revised EIS to dispose of construction sediments in the Lois Island embayment, to convert this 
artificially deepened area back to productive shallow water habitat, and are supportive of this 
beneficial use idea.  Still we are very disappointed to see that the designation of a new deep water 
site, for ultimate disposal beginning in 10 years of many millions of cubic yards of incremental 

S-121     maintenance material, is still being proposed.  This purposefully proposes placing coarse 
sediment in heavily fished areas, in productive areas of finer grain sediment, and in areas where it 
will never enter the littoral drift process.  We are further discouraged and confounded by the  
Corps insistence upon implementing a habitat assessment plan for this site, developed without 
meaningful input by State agencies and others with interests, that falls far short of being able to 
even provide the simplest data that we would need to evaluate the project and develop crab 
mitigation, as it proposes to utilize the same balloon shrimp trawl as a sampling tool that has 
proven to be inadequate in estimating crab abundance in the river.  At the very least the use of the 
calibrated plumb staff beam trawl using the techniques developed by Armstrong, et. al., so  that 
statistically significant data on crab densities could be acquired, should have been proposed.  
Moreover, this plan to waste sand in deep water completely fails to recognize that beneficial uses 
for this sediment exist that are critical to developing long-term solutions for management of 
erosion on the Washington Coast.   
 
But what is particularly confounding to us is the dismissal of the one idea that has come out of  
this process in a favorable light by all participants:  Beneficial use for erosion control at Benson 
Beach.  The statement was made in the EIS that a separate project sponsor for Benson Beach is 
required.  We do not agree with this statement, as this is essentially another beach nourishment 
site, and the deepening project, which includes beach nourishment already at many sites along  

S-122     the river, is already being co-sponsored by the Corps and seven lower Columbia River ports.  
With feasibility assured by the success of the pilot project conducted this year, which 
demonstrated among other things that disposal times including pumpout may well be close to the 
same for a load disposed at Benson Beach as a load disposed by bottom dumping in the proposed 
deep water site much further away from the dredging area, we feel that this sponsorship should   
be extended to disposal on Benson Beach of incremental maintenance material to the maximum 
feasible amount, based upon site capacity and safe disposal windows.  Beneficial use at Benson 
Beach is one of the only ways that these sediments can be utilized in a manner consistent with all 
of the input received by the Corps.  Put simply, disposal by nourishing Benson Beach makes 
virtually all of the disposal problems go away. 
 
We realize that it is likely not feasible to dispose of all the sediment all of the time at Benson 
Beach, particularly when the maintenance of the MCR reach is added to the annual disposal 

S-123     requirement.  A limited in-water disposal site near to the project area will likely be necessary.  
Fortunately, continued use of sites C and E is agreeable to most of the coordinators of MCR  
disposal issues.  We are in favor of the continued use of Site E to the maximum extent practical,  

Corps of Engineers Response 
 
 
 
 
 
S-121 to S-123.  The Federal Government disagrees with the reviewers’ comments regarding 
the decision to designate ocean disposal sites.  See the 1999 Final IFR/EIS, Appendix H, for 
the record of that process.  The proposed channel improvement project will not impact the 
marine environment as stated.  The WDFW’s endorsement of the Lois Island embayment 
beneficial use site is noted.  Much of the discussion provided by WDFW is related to the 
MCR, which is not a part of the revision to the proposed channel improvement project.  A 
copy of WDFW’s comments has been delivered to the MCR Project Manager and to USEPA. 
 
Placement of dredged material at Benson Beach is not part of the recommended plan for the 
channel improvement project, nor does it constitute a viable alternative to ocean disposal 
except on a limited, year-by-year basis (see the 1999 Final IFR/EIS).  The Federal 
Government disagrees with the statement that placement of material at “Benson Beach would 
make virtually all the disposal problems go away.”  Use of Benson Beach has issues regarding 
feasibility, construction and performance.  The Corps, USEPA, and other entities began in 
2002 evaluating the actual placement of dredged material at Benson Beach and will continue 
to do so based on the availability of funding.  If individuals or entities would like material 
placed at any site, that entity is required to pay the incremental cost for such an action.  When 
material was placed at Benson Beach in 2002 from the MCR project, non-federal entities paid 
the incremental difference in cost compared to the Corps least cost plan for disposal of 
dredged materials.  Generally, if an alternative disposal option is offered that has all 
appropriate approvals and is less expensive than the Federal plan, dredged material would be 
provided. 
 
In the 1999 Final IFR/EIS, the Federal Government stated a preference to use the Shallow 
Water Site because the evidence indicates that much of the material placed there remains in 
the littoral system.  At the time of the 1999 Final IFR/EIS, the capacity of the Shallow Water 
Site was unknown.  Monitoring of material disposed in Expanded Site E (a combined 103/102 
site) since 1997 has provided the Federal Government with valuable information.  That 
information, other available information, and modeling studies are expected to clarify the 
site’s capacity, which would allow the Federal Government to better manage ocean disposed 
dredged material.  A second site to accommodate material that could not be placed in the 
North Jetty or Shallow Water sites was determined to be necessary. 
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tempered with timing restrictions to avoid the high concentrations of soft shelled crab observed 
in the area late in the summer.  While we would prefer that use of Site E be curtailed after the 
end of July, to protect the high numbers of soft shelled crab that use the area after their summer 
molt, however, the agreements on timing and use of the site worked out with CRCFA are 
acceptable to WDFW, and should be incorporated into both the EIS and MCR certification. 
 
There are still concerns with burial of Dungeness crab that need to be addressed.  The recent 
Corps study referenced in the EIS is by no means complete or conclusive, and is replete with 
many shortcomings in experimental design, but preliminarily one thing is becoming clear:  If a 
crab has buried up in the normal course of avoiding wave energy, currents, or predation; or to 
molt, shelter it’s eggs if female, or simply to rest between feedings, and this crab is covered by 
disposed sediments, it dies, as it is unable to dig out of these sediments.  This is particularly a 

S-124.    problem for soft shelled crabs, which when buried appear unable to escape as little as 4 inches of 
sediments, but is likely a contributor to mortality in any crab, as has been observed in other 
studies.  We do not know how much of a crab’s life is spent buried.  However, this could easily  
be determined by observations of crabs in the wild or in aquaria designed to emulate the natural 
environment, and would be a worthwhile pursuit in conjunction with the burial study.  We do 
know now that disposal kills buried crabs, and that disposal in areas containing high 
concentrations of crabs, particularly soft crabs, needs to be avoided.  Crabs that are not avoided 
and are killed need to be mitigated by replacement using shellplots as outlined in the Strategy, or 
by utilizing other avoidance techniques.  Monitoring of crab abundance and condition on the 
disposal site needs to be conducted to estimate mitigation requirements. 
 
Disposal at Benson Beach, or any other upland or beach nourishment site, does have one 
drawback compared to in-water disposal, and that is the likelihood that all crabs entrained while 
dredging will be killed.  This may be offset somewhat by the lack of crabs, or any other critical 
resources or habitats, on this rapidly eroding beach, but is still a concern.  Again, avoidance by  
use of clamshell and timing needs to be employed, but there are other measures to reduce 
entrainment that are necessary to consider.  First, direct pumpout of dredged material from the 
barge or hopper will prevent entrainment of more crabs that may be in a re-handling area.  This is 
the method employed in Grays Harbor, and the method successfully employed in the pilot  

S-125     project. Unlike other jetty systems, much of the North Jetty of the Columbia is located behind a  
natural headland.  There are spruce trees and other upland vegetation that are actually trying to 
grow on top of the jetty fairly near it’s waterward end, something never seen on jetties elsewhere.  
Historically, vessels are reported to have successfully sought shelter from severe storms behind 
the jetty next to Cape Disappointment.  Perhaps there is enough shelter here to allow the 
installation of a permanent discharge line, possibly mounted on piling, with a flexible coupler  
that could withstand some wave energy when hooked up to the barge or dredge during most 
conditions encountered in the summer, when dredging is usually performed.  Analysis of the 
information produced by the pilot study will likely produce significant improvements in the 
feasibility of direct pumpout of large quantities of material.  The goal needs to be development of 
a long term and cost effective program to ensure that Benson Beach gets nourished to the 
maximum extent practicable every year. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
S-124.  As has been stated several times in the past, we recognize and concur with the 
statements that the burial study done by Pacific Northwest National Laboratories was a pilot 
study to determine the feasibility of getting crabs to molt in the laboratory and evaluate crab 
and juvenile flatfish response to burial by dredged material.  The Corps and USEPA recognize 
the limitations of the tests as indicated in the final report and never represented the results as a 
definitive assessment of disposal impacts on crabs, but merely an indication.  Additional tests, 
implemented under the MCR project, have been in the planning stages and may be 
implemented this year if funds are available.  Pacific Northwest National Laboratories has 
submitted a draft proposal for an additional disposal impact assessment.  This proposal will be 
shared with interested agency representatives when it is further along in its development.  Any 
studies conducted by the Corps or USEPA for MCR or the ocean disposal sites will be 
coordinated.  Under the preferred plan presented in the Final SEIS, the Corps does not intend 
to use ocean disposal for the channel improvement project during construction and the first 20 
years of maintenance. 
 
 
 
S-125 to S-131.  Benson Beach disposal is addressed in responses S-121 to S123.  The 
WDFW presents many new and novel ideas regarding the long-term approach to dredge 
material disposal.  The various scenarios are put forth without reference to engineering, 
environmental, and economic studies that have been conducted.  The Corps and USEPA 
would be interested in any data or sources that would provide sufficient information to further 
assess these ideas.  For example, more information would be required to assess the economics 
and efficiency of surplus Skagit yarders or high lead logging equipment with huge dragline 
bucket to move large amounts of sand over the North Jetty.  The Corps and USEPA embrace 
and are committed to the concept of beneficial use of dredged material and will continue 
wherever possible to pursue such options.  As explained in responses S-121 through S-123, if 
non-federal entities are willing to sponsor and pay for incremental costs, the Federal 
Government will consider your experimental concepts. 
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In-water disposal in a re-handling site, such as Site C, also referred to as the “dumping ground”, 
adjacent to the jetty that was recently re-authorized for disposal, may ultimately prove more 
practical, as material could be stored there during adverse conditions and transferred onto Benson 
Beach at a later date.  However, re-handling may be dangerous for crabs which may unavoidably 
enter the re-handling area, maybe in seasonal high abundance, especially if a suction type dredge 
is used to re-handle the material.  Crab entrainment may be minimized by the use of mechanical 
re-handling equipment, such as a dragline located in uplands on the north side of the jetty.  There  

S-125     are large number of surplus Skagit yarders and similar brands of high lead logging equipment  
designed for harvesting old growth timber that have no use it today’s small log harvests, that 
could potentially be equipped with a huge dragline bucket that could move large amounts of sand 
over the jetty efficiently.  This tool would also allow some entrained crabs to escape the re-
handling area after disposal, and may ultimately, if practical, result in the least mortality and 
mitigation of any disposal method.  If a suction type dredge proves the only feasible tool, and if it 
appears that wave state may preclude the use of a standard floating pipeline dredge, it still may  
be possible to utilize this method by mounting a land-based plant in a caisson or other type of 
gated structure on the landward side of the jetty, to allow material to be re-handled through the 
jetty to reduce head while protecting the plant.  
 
Another tool that is worth considering is the Punaise (“thumbtack”) dredge.  This could be 
installed in Site C and dredges could dispose material over it.  Since the intake is several feet 
underneath the bed, entrained crabs may be able to escape the area, and be much less likely to  
find their way into the dredged material, although this would need to be studied.  Discharge  

S-126     would then occur at Benson Beach, probably over but possibly even through the jetty, which  
could be equipped with a gate or other passage to reduce discharge head and increase efficiency. 
Whatever method is selected, some crabs unavoidably entrained would be killed, but since 
practical methods have been developed to mitigate these impacts, these crabs could be replaced 
without permanent harm to the resource. 
 
An option less favorable to the crab resource and the fishermen that depend on this resource, but 
one that likely could be accomplished with no net loss to resource productivity with appropriate 
timing and mitigation measures, is the construction of nearshore erosion control berms north of 
Peacock Spit.  This would need to be accomplished after the commercial crab fishing season has 
ended for the year, in late August or September, and would need to be permitted through the 404 

S-127    process.  Areas could be identified that are coarse grained and well within the erosion zone,  
likely minus 30 or landward, that could be investigated for crab utilization and used for pinpoint 
disposal along a contour line, with the understanding that the crab mortality that occurred would 
be mitigated using shellplots as outlined in the Strategy.  These berms could easily and cost 
effectively be built with a hopper dredge, as they have been offshore of Grays Harbor, and if 
successful would provide cost effective relief of disposal site capacity problems. 
 
Further possibilities for beneficial use also exist.  As mentioned previously, coastal erosion is 
becoming an increasingly serious issue in Washington, and was the recent subject of a 5 year  

S-128     joint USGS/DOE study that you are likely aware of.  It is also the subject of several multi-million  
dollar erosion control projects, an inter-agency task force convened at the request of the 
 

Corps of Engineers Response 
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Governor, a sand management workgroup involving the Portland District and a beneficial use 
workgroup involving the Seattle District, and the subject of considerably state and federal 
legislative interest. 
 
For example, during the development of the Ocean Shores Coastal Erosion Management EIS a 
presentation was made, by one of the coastal engineers from the Department of Ecology involved 
in the coastal erosion study, about the results of modeling the North Coast drift cell, using the 
Unibest model from Delft Hydraulics.  The results of modeling indicated that an average of 
approximately 220,000 cubic yards of sand needed to be added to this drift cell per year to keep 
the shoreline in position.  The sand from upriver reaches that is proposed in the EIS to be loaded 
on barges and transported to the ocean for disposal would be ideal for this purpose.  This sand  

S-129    could be disposed in the nearshore are with minimal impacts, as sediment analysis has indicated  
that areas near the Grays Harbor jetties are gravelly and not fine grained as they are near the 
Columbia, so are not as productive for crabs or crab fishermen.  Beam trawling has confirmed the 
lack of crabs or other organisms in nearshore areas south of the South Jetty, and similar work  
north of the North Jetty could be conducted to confirm this also.  Delivery to the beach could be 
accomplished by disposal in the very nearshore area, perhaps in as little as 20 feet of water, by 
swinging the barge toward shore on a long tow line, releasing the sediment just outside of the 
breakers.  Some novel ideas, such as combining regular barging of wood chips from Grays  
Harbor to the Columbia with a backhaul of sand to the Grays Harbor area, were proposed during 
the Ocean Shores EIS process and are definitely worth considering. 
 
Presently, all of the suitable material dredged in Grays Harbor is utilized for both nearshore and 
beach nourishment in Half Moon Bay, to protect Westport.  The breach fill, constructed of sand 
that was mined in an emergency effort to re-connect the South Jetty to the mainland, has just 
required augmentation this past year.  Interest has also been expressed in using sand to nourish 
Whitcomb Flats, a critical habitat area in the Harbor that is presently eroding.  Finally, of course,  

S-130     there is the identified need in for sand in Ocean Shores.  There is not nearly enough sand dredged 
in Grays Harbor to meet even a few of these needs.  Transport of Columbia River sand to Grays 
Harbor, for any of these purposes, should be considered.  The Seattle District of the Corps, which 
is now obligated to nourish Half Moon Bay to prevent exposure of the recently constructed 
revetment protecting the Westport sewage treatment plant, should cooperate with the Portland 
District in actively seeking ways to facilitate this. 
 
Further ideas that merit consideration are disposal off of the highly erosive area of Washaway 
Beach, an option favored by fishermen and one sure to receive support from beleaguered North 
Cove property owners and their government representatives.  Also, the spits off of the Shoalwater 
Indian Reservation have begun to erode alarmingly in recent years, requiring a hard armoring  
solution that has caused considerable loss of wetlands, and a nearshore beneficial use site has 

S-131     been designated and is presently used for all the suitable sand dredged from Federal maintenance 
projects in Willapa Bay.  This would be an ideal area to transport and dispose of barged sediment 
during calm weather.  These options would require separate project sponsorship, but if practical 
means can be found to accomplish these and other beneficial uses, and if the benefits outweigh  
the costs of other erosion control projects, these ideas should be considered.  The Corps is 
obligated to seek beneficial uses for dredged material first, and exhaust all of these uses before 
 

Corps of Engineers Response 
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disposal is considered.  Nowhere else in the country, other than in the Pacific Northwest, is this 
valuable sand allowed to be wasted.  It should not be done so here, especially to the detriment of 
critical habitat and the resources supported by this habitat. 
 
To summarize: 
 
1.  Adopt and utilize the September 1998 Revised Crab Mitigation Strategy Agreement,   

modified as necessary to fit Columbia River Estuary conditions. 
 
2.  Investigate crab densities using the entrainment sampler in all dredged areas suspected to    

have sufficient salinity for crab utilization. 
 
3.  Develop a salinity/flow based timing and density matrix by reach and utilize to avoid         

times of high densities of crab. 
 
4.  Utilize mechanical dredging to limit entrainment of crabs and fish. 
 
5.  Mitigate for crabs unavoidably entrained during construction and in the incremental        

portion of subsequent maintenance dredged material, using shellplots in Baker Bay as   
outlined in the Strategy.  Work with WDFW to investigate feasibility of crab         
enhancement in Baker Bay. 

S-132 
6.  Investigate crab densities using the calibrated plumb staff beam trawl and techniques  

developed by Armstrong, et. al., to characterize crab densities, age class, and condition in 
disposal sites. 

 
7.  Continue research on burial impacts to Dungeness crab, including observational research         

in the wild or in aquaria that emulates wild conditions to determine the amount of time      
spent buried by various classes and ages of soft and hard shell condition crab. 

 
8.  Ensure that the maximum amount of sand gets placed on Benson Beach. 
 
9.  Work with the fishing community and resource agencies to try to find some feasible way        

of constructing nearshore erosion control beach feeder berms north of Peacock Spit, using        
a hopper dredge similar to the way they are constructed in Grays Harbor, landward of the    
area typically fished for crab, after the crab season has ended for the year, and with    
mitigation for disposal impacts on softshell crab that may be in the area. 

 
10.  Do not designate the deep water disposal site, retain site F for any very limited deep water 

disposal needs. 
 
11.  If the deep water site is designated anyway to satisfy EPA mandates, do not use it. 
 
12.  Continue using site C and site E for material disposal beyond that used on Benson Beach. 
 

Corps of Engineers Response 
 
S-132.  Responses are provided to your numbered paragraphs. 
 
   1.  Once the information from the entrainment study is available and the crab abundance 
versus salinity model is completed we will develop a dredging schedule that will minimize 
impacts. This information will be developed in concert with the state agencies. 
 
   2.  This information has been gathered in the summer and fall of 2002.  Though not all bars 
where sampled the bars sampled bracketed the range where crabs would be expected to found. 
Sampling was conducted during low flow when salinities were high enough for crabs to be 
present. This information can be extrapolated to the other intermediate bars. 
 
   3.  Concur.  Walt Pearson of Pacific NW Laboratories is doing this action under contract to 
Portland District.  For minimization measures see response S-117 to S-119. 
 
   4.  Mechanical dredges cannot be used effectively or safely in the lower Columbia River 
main navigation channel because they must be anchored or fixed in a given location. Adverse 
weather and wave conditions and vessel traffic make it extremely difficult and unreliable to 
mechanically dredge in this type of area.  A hopper dredge is much more effective since it is 
fairly easy for the dredge to accommodate large vessel traffic because of its mobility. In 
addition there is no information to support the conclusion that a mechanical dredge would 
entrain less fish and crabs in this habitat than a hydraulic dredge. 
 
   5.  See responses S-117 to S-119. 
 
   6.  The Corps and USEPA have conducted baseline crab studies of the ocean disposal sites 
using an otter trawl.  The USEPA, Corps, and its contractor (Jack Word, MEC Analytical 
Services) believe that this method provides comparable results to a plumb staff beam trawl. 
 
   7.  See response S-124. 
 
   8.  See responses S-121-123. 
 
   9.  This suggestion is outside the scope of the channel improvement project.  If the State of 
Washington is willing to sponsor and pay for incremental costs, the Corps will consider your 
experimental concepts. 
 
   10.  Under the preferred plan in the Final SEIS, the Corps does not intend to use ocean 
disposal for the channel improvement project during construction and for the first 20 years of 
maintenance.  With regard to Site F, the Corps does not have the authority to designate ocean 
dredged material disposal sites except under limited Section 103 selection authority.  By 
2003, disposal options for the MCR project will revert to the USEPA designated 1,800 by 
1,800-foot portion of Site F.  This specific area is too small, is already mounded, and has not 
been used for a number of years.  Further use of Site F was determined to be not in 
compliance with the ocean dumping criteria. 
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13.  Commit to pursuit of beneficial use of all sand from channel construction or maintenance 

activities that is proposed to be barged to the ocean, including but not limited to direct 
placement on Benson Beach or immediately offshore, nearshore placement off Washaway 
Beach, nearshore placement in Willapa Bay at the Shoalwater Indian Reservation     
Beneficial Use Site, onshore placement at the SR 105 project, nearshore or onshore  
placement at Westport, nearshore or onshore placement at Ocean Shores, and nearshore 
placement on Whitcomb Flats in Grays Harbor. 

 
The bottom line for WDFW is that the project by law has to meet the requirements of no net loss 
of productive capacity of fish and shellfish habitat.  The key to accomplishing this is to develop 
and work within the framework of a crab mitigation strategy.  Conservation of sand in the littoral 
system is also essential - offshore disposal of sediment as proposed in the EIS would exacerbate 

S-133    erosion problems due to sediment starvation along the Washington coast, to the tune of multi- 
millions of dollars in habitat loss for fish, wildlife, and humans.  In the past 10 years nearly 100  
million dollars has been spent by the Federal government to control erosion and mitigate   
damages to the jetty system and public infrastructure in Grays Harbor and Pacific Counties, all 
caused by starvation of sediment as identified in the coastal erosion study.  We encourage the 
Portland Corps to take all necessary steps to avoid, minimize, and mitigate these impacts. 
 
Thank you for the opportunity to provide these comments and recommendations.  WDFW 
appreciates the efforts made by the project sponsors and COE to address resource concerns, and 
we look forward to working with you to bring resolution to these issues.  Please feel free to 

S-134    Regional Habitat Program Manager Steve Manlow at (360) 906-6731 if you have any questions 
regarding upland disposal, smelt, sturgeon and fish stranding issues.  To discuss issues in the 
marine area of this project, please contact Bob Burkle, Assistant Region 6 Habitat Program 
Manager, at (360) 249-1217, e-mail burklblb@dfw.wa.gov. 
 
Sincerely, 
 
 
 
 
 
Lee Van Tussenbrook 
Regional Director  Regional Habitat Program Manager 
 
Cc: Peter Birch, WDFW 
      Sue Patnude, WDFW 
      Loree Randall, DOE 
      Patty Snow, ODFW 
      Kathi Larson, USFWS Portland       
      Ben Meyer, NMFS 
 

Corps of Engineers Response 
 
S-132 (con’t). 
 
   10 (con’t).  Disposal in recent years has been in the 103-expanded site F originally selected 
in 1993.  As explained to the Working Group during the designation studies, to the taskforce 
following completion of the 1999 Final IFR/EIS, and to WDFW staff and management 
several times over the years, the authorized 10-year allowance of the 103 sites expanded in 
1993 will expire and no further extension is allowed under federal law.  The USEPA intends 
to de-designate the four existing 102 sites and designate the Deep Water Site and Shallow 
Water Site. 
 
   11.  See previous response.  Designation does not mandate use.  If the Deep Water Site is 
used, it will be used in accordance with the final SMMP. 
 
   12.  See responses to 8 and 10 above (S-121-123).  With regards to your comment, there is 
no Site C associated with the Columbia River. 
 
   13.  See response 8 and 10 above (S-121-123).  Dredged material from the project, 
including construction and maintenance, has been identified for beneficial use within the 
Columbia River estuary.  The Corps and USEPA are committed to the pursuit of beneficial 
uses whenever possible.  If new beneficial uses are identified that require environmental 
review and permit not previously covered the non-federal entity will be responsible for all 
incremental costs for planning and construction. 
 
S-133.  The analyses conducted for the channel improvement project (smelt, sturgeon, 
juvenile salmon stranding, and crabs) supports the conclusions that construction of the project 
will not result in a net-loss of productive habitat.  As noted in responses S-111 to S-115, the 
project, including its restoration components, adds productive habitat capacity for salmonids.  
The analysis of dredge entrainment indicates that impacts to the crab population are small and 
will be further minimized by management decisions.  Crab entrainment research has shown 
that crabs reoccupy dredged areas soon after dredging, indicating that there is no change in 
the suitability of the habitat.  This fact supports the conclusion that dredging does not affect 
productive capacity of the habitat. 
 
S-134.  Comment noted. 
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September 12, 2002 
 
US Army Corps of Engineers, Portland District 
CENWP-PM-E ATTN: Robert Willis 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Port of Longview (SEPA) 
ATTN: Judy Grigg 
P.O. Box 1258 
Longview, Washington 98632-7739 
 
RE:     Washington Department of Natural Resources Comments on the Columbia River Channel 
           Improvement Project, Draft Supplemental Integrated Feasibility Report and Environmental 
           Statement 
 
Dear Ms. Grigg and Mr. Willis: 
 
The Washington State Department of Natural Resources (DNR) appreciates the willingness of the 
Corps of Engineers (Corps) and the sponsors of the proposed Columbia River deepening to maintain a 
productive dialogue on the issues surrounding this proposal.  We understand that a proposal of this 
scale requires coordination and communication with a highly diverse constellation of stakeholders. 
 
DNR has identified elements of the deepening proposal that have the potential to adversely impact 
state owned aquatic lands (SOAL).  As stewards of the land, we are obligated to ensure that any 
proposal is designed and implemented in a manner that causes the least impact.  By statute, however, 
the DNR’s management authority of SOAL is primarily proprietary - rather than regulatory - in 
nature.  In essence, our agency is charged with a fiduciary responsibility to act on behalf of the 

S-135    citizens of Washington to ensure that their SOAL is being put to its highest and best use, consistent 
with capturing and maximizing economic benefits derived from the use of those lands.  But, DNR 
also recognizes that the long-term economic viability of SOAL is intrinsically tied to the long-term 
environmental sustainability of those same lands.  Lands that are not protected from environmental 
damage represent not only a loss to all of us who find that environmental protection has its own 
intrinsic value, but also a loss in terms of their economic value. 
 
Historically, Columbia River dredging practices have had a very significant adverse impact on 
Washington’s SOAL.  The deposit of dredge materials on our Columbia River tidelands has in many 
places along the river completely buried them and converted them into uplands.  Not only has this 
affected the ecology of the River, it has caused significant management problems to DNR.  
Ownership boundaries for SOAL were determined at the time of statehood in 1889, and those 
boundaries are more or less fixed (with some exceptions).  When SOAL is inundated by dredge 
materials it becomes extremely difficult for our agency to determine our ownership boundaries.  
Moreover, private property owners, real estate agents, and local governments are often not aware that 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-135.  The Federal Government appreciates your agency’s efforts to thoroughly review the 
Draft SEIS for the proposed project.  The Corps and USEPA also appreciate your taking the 
time to meet to clarify your comments and to work through the issues and concerns that 
arose regarding project use of state owned lands and resources. 
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the land with upland characteristics that they are building houses on, selling, or platting, is actually 
SOAL that has been buried beneath dredge material.  Two examples of this are Puget Island, and 
Willow Grove.  Both of these areas are now so extensively developed with properties that are in 
essence trespassing on SOAL that it will require enormous expense to resolve our boundaries, to 
negotiate leases, and to develop public use and access plans. 

S-135 
We expect that any new proposals for dredging in the Columbia River will be sensitive to the impacts 
that such proposals have on SOAL and upon the agencies who manage them.  Unless the Corps and 
the project sponsors are committed to providing timely information to DNR when dredging activities 
are being conducted, we believe that SOAL will continue to be adversely impacted.  We appreciate 
the efforts that have been extended thus far to develop a Technical Memorandum that will clarify the 
duties of the Corps, the sponsors, dredging contractors, and recipients of dredge materials.  It is our 
expectation that the implementation of the Technical Memorandum will provide real time 
information when and where specific dredging activities are occurring, the volume of material being 
dredged, and who the recipient of the material is.  We also expect that the Technical Memorandum 
will be incorporated into any new dredging contracts so that there can be no confusion about DNR’s 
expectations concerning the placement and subsequent use of dredge materials. 
 
An important component of the deepening proposal is the Corps' reliance on the authority provided 
by The Navigational Servitude.  DNR recognizes that since this proposal is intended to aid in 
commerce and navigation and has federal backing that The Navigational Servitude does apply.   
However, DNR’s position is that The Navigational Servitude does not provide a blanket exemption  

S-136    from this agency's rules and procedures, insofar as they are reasonable and capable of being 
accomplished.  For this reason, as this deepening proposal is further developed, we expect that  
DNR’s statutory authority to enter into agreements for the use of SOAL will be honored, and that the 
design of the proposal as well as the funding to implement the proposal, will anticipate the 
requirements of our agency. 
 
Following are the specific concerns of DNR that we believe should be addressed as this proposal is 
developed: 
 

1.      DNR requires a use authorization for mitigation projects that either use state-owned 
dredge materials for private projects, or which encumber SOAL.  Mitigation projects require  

S-137              a lease from DNR.  The annual payment on the lease is determined by the value of the  
materials being used, or the value of the land being encumbered, whichever is more   
appropriate.  We expect that the cost of such mitigation proposals will be taken into account. 

 
2.      While the SEIS distinguishes between “restoration” projects and “mitigation”       
projects, by DNR’s standards all the proposed projects are mitigation projects.  Since each of  
the projects has been proposed in connection with obtaining approval of the deepening 

S-138               proposal as a whole, and since each of the projects has been incorporated into the review of 
NMFS, Ecology, and other reviewing agencies, we consider these proposed projects to be 
mitigation.  Therefore, any of the restoration or mitigation proposals that either use or 
encumber SOAL will be required to obtain a use authorization from DNR. 

Corps of Engineers Response 
 
 
 
 
 
S-136.  The Corps is committed to working closely with WDNR as this project moves 
forward.  We will find a mutually agreeable way to use the state owned aquatic lands 
identified in the project.  As the Corps advances further into plans and specifications for the 
proposed project features, we will be in regular contact with WDNR regarding those features 
that involve your property, including state owned aquatic lands, royalties for dredged 
material, and fees and or easements pertaining to the use of WDNR property. 
 
S-137.  The Corps discussed mitigation actions and ecosystem restoration features with 
representatives from WDNR.  The Corps views mitigation and restoration as distinctly 
different actions.  Mitigation actions are required to compensate for project related impacts.  
They are cost shared 75%-25% with the sponsor ports.  The mitigation lands must be 
purchased in fee title and secured for perpetuity.  If the mitigation properties are not 
available through a willing seller arrangement, the ports will be directed by the Corps to 
condemn the property.  The navigation portion of the channel improvement project contains 
a wildlife mitigation plan that incorporates mitigation for wetland impacts that will result 
from upland disposal activities.  The mitigation sites identified in the State of Washington 
occur at Martin Island and Woodland Bottoms.  Wetlands mitigation at Martin Island will 
involve use of materials dredged as part of the channel improvement project for fill in the 
embayment.  While Martin Island is currently privately owned, it will, at the time mitigation 
is conducted, be owned by the non-federal sponsors.   Because the mitigation is necessary 
for implementation of the channel improvement project, use of the dredged materials for 
mitigation is use for a public purpose and no royalty should be charged for such use.  RCW 
79.90.150. 
 
The Federal Government respectfully disagreed with WDNR’s characterization of the 
proposed restoration actions as “mitigation” and believes that this definitional matter has 
been resolved. 
 
Restoration actions are not related to project impacts and are being undertaken voluntarily 
under existing Corps’ authorities.  The Corps’ intent is to restore partially those ecosystem 
elements subject to substantial historical habitat losses and/or to aid in the recover of ESA 
species, including various salmonid ESUs.  These actions are cost shared 65%-35% with the 
non-federal sponsors.  Restoration lands do not need to be purchased in fee title.  Restoration 
projects do not need to be in place for perpetuity although they are envisioned to be in place 
long-term.  Property for ecosystem restoration features will not be condemned in order to 
achieve the restoration.  
 
S-138.  Based upon our interagency meeting and discussions of the proposed project with 
your staff, we believe that WDNR understands the difference in the Corps’ use of mitigation 
and restoration.  We will be working closely with your staff to define each location where 
the state has ownership and will jointly decide the proper real estate instrument to encumber 
your land for each location. 
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3.      DNR would like to see what plans are in place in case any of the restoration or 

S-139     mitigation proposals is not implemented.  Presumably, the biological opinion from NMFS 
was based upon the actual implementation of all the mitigation proposals. 
 
4.      DNR believes that the Corps and the project sponsors should attempt to find more 
opportunities to put the dredge materials to beneficial uses.  Flow lane disposal should only 
be used when there are beneficial effects on the river system.  In some stretches of the river 

S-140    flow lane disposal appears to have been proposed simply as a least cost method of disposal,  
in spite of the fact that the same materials must be dredged over and over again as they 
migrate downriver.  The short-term higher cost of upland disposal must be weighed against 
the repeated costs associated with flow lane disposal. 
 
5.      Page 3 -16, Section 3.4 (revised) Future Port Development - Port of Vancouver,  
Gateway development.  A statement is made that dredged material from this project is one 
potential, cost effective source of material for the development, but that other sources are also 
available in sufficient quantities and at acceptable costs to accomplish the Gateway 
development objectives. 

S-141 
The Department has not been asked to approve the use of any dredged material for the 
development of the Gateway project, nor have we been given any information on how much 
material will be needed or where it will be used.  The Revised Code of Washington (RCW)  
Chapter 79.90 Section 150 requires that the user obtain prior written approval for removal 
and use.  It further states that material used for another use or moved off the disposal site may 
require the payment of a royalty to the State.  Since the Port of Vancouver has not discussed  
this matter with the Department, and therefore doesn't know whether they will have to pay a 
royalty or not, it seems presumptuous to say they can find a like amount of material at 
acceptable costs.  What figures and volumes were used to determine this?  Where would the 
other material come from? 
 
Additionally, the size of Gateway 3, W-101.0 varies.  Table 1 on page 2 of Exhibit K in the 
Technical Memorandum for Consistency with Local Critical Areas Ordinances lists a 
disposal volume of 2.8 million cubic yards on 64.5 acres.  Table S4-7, Page 4-37 lists no 

S-142    volume and 39.7 acres.  Page 6-14, Section 6.2.3.1 (revised) Upland Disposal states that 
“About 17 acres of riparian habitat was protected from loss and agricultural land at Gateway 
3 (W-101.0) was reduced from 69 to 40 acres.” Page 8-4, Section 8.7.1 (new) Disposal Plan 
Modifications, states “Disposal Site W- 101. 0, Gateway Parcel 3 requires modification so as 
to reflect a reduced acreage requirement change from 97.0 to 52.0 acres.” 
 
The department feels that there needs to be a list or table showing an accurate, final acreage 
of each disposal site and the volume expected to be placed there. 
 
6.      Page 4-24, Section 4.8.6.2 (new) Purple Loosestrife Control Program states that the 

S-143    herbicide Rodeo will be used during the active growing season (June to October) not during 
the suggested in water period of Nov 1 to Feb 28. 

Corps of Engineers Response 
 
 
S-139.  The mitigation actions will be implemented even if it requires condemnation of the 
property involved.  Changes to the ecosystem restoration features will be coordinated with 
USFWS, NOAA Fisheries, and the USEPA. 
 
S-140.  The Corps has thoroughly examined disposal requirements for the channel 
improvement project and proposes to use a combination of upland, in-water (including two 
restoration features and one wildlife mitigation action) and shoreline disposal sites to 
accomplish the action.  Upland disposal is the primary disposal practice used during 
construction.  In-water (flowlane) disposal is sparingly used.  Approximately 6.2 mcy of 
construction material dredged between CRM 3-30 would be beneficially used at Lois Island 
embayment for ecosystem restoration purposes.  Only one shoreline disposal site (Sand 
Island; O-86.2) would be used during construction. 
 
The Corps and USEPA have made a concerted effort during the feasibility phase for this 
project to minimize the re-handling of dredged material in the navigation channel.  The use 
of upland disposal sites was emphasized as reflected in the proposed disposal plan.  The ESA 
consultation and interagency discussions led to reemphasis of the use of dredged material in 
a beneficial manner for ecosystem restoration features at Lois Island embayment and 
Miller/Pillar.  Some flowlane disposal will occur with project implementation.  The Corps 
and USEPA also notes that flowlane disposal is consistent with the State of Washington’s 
strong encouragement to keep sand in the river system. 
 
S-141.  The Gateway project referenced in your letter is not related to the federal action.  The 
Corps has requested the Port of Vancouver to send you all information regarding the 
Gateway 3 proposal. 
 
 
 
 
 
S-142.  The Final SEIS contains a table with the proposed final acreages and heights of 
disposal sites. 
 
S-143.  The application of Rodeo within the State of Washington is covered by the WDOE 
General NPDES permit and approved for use in the estuary.  Application of Rodeo to purple 
loosestrife will be per label instructions.  Specifically, application will be during or 
immediately after flowering is initiated and continue to early fall.  Mix ratios and other 
application factors will comply with the label requirements for aquatic application.  The non-
federal sponsors will comply with the provisions of the General NPDES permit including the 
procedural requirement pertaining to notice of application.  A specific permit application for 
purple loosestrife control will be made to the State of Washington in order to comply with 
the general NPDES permit already issued by the WDOE.  Compliance with the terms of the 
state’s NPDES permit should “insure no damage for contamination of state-owned aquatic 
lands.”  This restoration feature, therefore, should result in no significant impact to the 
environment.  This combined NEPA/SEPA Final SEIS constitutes SEPA compliance 
regarding the purple loosestrife program and other restoration features. 
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Although it makes sense to apply the herbicide during the purple loosestrife growing season 
is this an approved time and use according to the label?  If so, will the program be reviewed 
through the Washington SEPA process and/or other environmental review to ensure no 
damage or contamination of state owned aquatic lands occurs? 
 
7.      Page 8-7, Section 8.7.3.5 (new) Cottonwood-Howard Islands White-tailed Deer 

S-144    Introduction.  There are numerous ownership questions on this site.  How will ownership 
boundaries in this area be determined?  Will there be a legal survey? 
 
There is also a statement that “one of the private ownerships also owns 60 acres of adjacent 
tidelands to Howard Island and good real estate practice will require purchase of “fee title”  

S-145    interest in those tidelands in conjunction with the acquisition of the upland acreage.”  Are 
these true tidelands or are they accretions with upland characteristics to the tidelands sold by 
the State?  If so RCW 79.94.3 10 states that any accretions to sold tidelands remain in state 
ownership.  If this were the case this area would need to be treated as the other areas owned 
by the State of Washington. 
 
Why does the Corps consider placing White-tailed deer on the island to be restoration and 
what criteria does the Corps use to determine mitigation vs. restoration?  Was this species on 

S-146    the island in the past or is this an expansion?  Is there a population of Black-tailed deer on the 
island and if so what will be done with them?  The Department feels that placing white-tailed  
deer on the island fits the state criteria for mitigation and our policy is we must charge for 
any mitigation using state aquatic resources or land. 
 
8.      Page 8-8, Section 8.7.3.6 (new) Bachelor Slough Restoration.  In Section 4.8.6 a  
statement is made that this restoration project is being implemented under Section 7(a) (1) of 

S-147    the ESA.  Within Section 8.7.3.6 a statement is made that this project will only happen if the 
sediment sampling does not show contamination.  If there is contamination is an alternative 
site required? 
 
A statement is also made that the Corps will exercise navigational servitude for all R/W 
below the ordinary high water mark needed for dredging the slough.  Why work with the State 
of Washington in other areas they own but use this method for dredging the slough and then 
in the same section state that a “no cost Cooperative Agreement” can be used for restoration 

S-148     within the 6 acres of state owned land along the slough?  Additionally, the Corps states that a 
“short term dredged material disposal easement can be used for disposal on the 17 acre state 
owned site and that after disposal is complete US Fish and Wildlife Service can use that site 
to plant trees, etc for riparian restoration.  What type agreement will be used for this and how 
does the Corps or Sponsors know this is an approved use for the site?  Again, the Department 
would consider this use and the sites on USFWS land to be mitigation and be required to 
charge for the use. 
 
Last, where will material from any maintenance dredging be placed if the other planned 

S-149    disposal sites are used for riparian restoration? 

Corps of Engineers Response 
 
S-144.  Ownership boundaries on Howard/Cottonwood Island will be obtained through a 
survey to establish property ownership.  The Corps, in conjunction with the sponsor ports, 
will share all necessary information obtained on these islands with WDNR to assist in 
defining state owned properties.  The sponsor ports are required to obtain lands, easements, 
rights-of-way, relocations and disposal sites for the entire proposed action.  They must 
conduct and complete thorough legal surveys, title searches and other real estate legal 
requirements to establish ownerships and property boundaries. 
 
S-145.  The Corps will be working in cooperation with your agency to define the ownership 
on Howard Island.  The Corps understands the issue of accreted lands and the implication it 
has regarding state ownership.  As surveys are conducted and completed, the Corps will 
share the information with WDNR staff to sort out the precise ownership on the island. 
 
The sponsor ports will be tasked with determining the true property owners and property 
boundaries for lands required for project purposes.  The Corps, in cooperation with the 
sponsor ports, will share this information with WDNR.  Cooperatively, we will come to a 
consensus on property ownerships and ensure that the proper real estate instruments are 
established and implemented. 
 
S-146.  The Corps views placing Columbian white-tailed deer (CWTD) on 
Howard/Cottonwood Island to be an element of a bigger restoration action resulting from the 
ESA consultation and in cooperation with USFWS.  If the CWTD is delisted, then the main 
flood control dikes around Tenasillahee Island could be breached allowing for natural 
restoration of tidal marsh habitat beneficial to a diverse array of fish and wildlife resources.  
CWTD were historically distributed along the Columbia River from near Astoria to The 
Dalles, Oregon (USFWS, 1976, Columbian White-tailed Deer Recovery Plan).  This would 
have included Howard/Cottonwood Island.  There are Columbian black-tailed deer on these 
islands presently.  No management action by the Corps or sponsor ports is proposed for 
Columbian black-tailed deer. 
 
The restoration feature for CWTD reintroduction at Cottonwood/Howard Island was derived 
during the ESA consultation.  It is an action the Corps will undertake under Section 7(a)(1) 
of the ESA.  Implementation of restoration features is not mandatory, but voluntary and thus 
is distinctly different from mitigation efforts which are mandatory.  The restoration features 
are not linked to our wildlife mitigation efforts which were derived in a separate process and 
address direct impacts to wildlife and their habitat, including wetland habitat, from upland 
disposal actions. 
 
Historically, CWTD inhabited riparian habitat along the Columbia River with animals 
reported as far upstream as The Dalles (USFWS, 1976, Columbian White-tailed Deer 
Recovery Plan).  Thus, translocation of CWTD to Cottonwood/Howard Island is considered 
a reintroduction.  Black-tailed deer are present on the island.  Management of black-tailed 
deer on Cottonwood/Howard Island will be left to the USFWS and WDFW who are working 
cooperatively on a similar reintroduction downstream of Longview at Fisher Island.  The 
Corps and sponsor ports will fund specific elements of the reintroduction effort at 
Howard/Cottonwood Island but will not participate in a management capacity. 
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9.      Page 8, Exhibit J, 43 ft.  Channel Deepening Sedimentation Impacts.  Paragraph 2 
mentions degradation of riverbed near deeper dredge cuts as bedload is deflected down the 
cut slopes and into the navigation channel.  Paragraph 3 states that “sideslope adjustments 

S-150     may extend to the shoreline around RM’s 22, 42-46, 72, 76, 86, and 99.” Given the 
complaints already voiced by some landowners and users in these areas, especially RM 42- 
46, how will the Corps and Sponsors handle future complaints, how will property damage be 
handled, and how will the States of Oregon and Washington be protected if lawsuits are filed 
concerning this erosion? 
 
Although these sites have been used in the past for dredged material disposal, some of them 
haven't been used in a number of years.  Have these erosion areas been characterized and/or 

S-151     tested for contamination? 
 
These impacts and questions need to be addressed in more depth in Section 6.2.2.4 (new) 
Accretion/Erosion also. 

 
Thank you again for the opportunity to comment, and we look forward to working with the Corps 
and the project sponsors.  If you have any questions, please contact me at (360) 767-7005 or by 
e-mail at gary.cooper@wadnr.gov. 
 

 
 
cc: Channel Improvement Project file 
 Dianne Perry, Oregon, Washington Ports 
 Laura Hicks, Project Manager, Army Corps of Engineers, Portland District 
 Ken O’Holleran, Port of Longview 
 Lanny Cawley, Port of Kalama 
 Brendan McFarland, Washington Department of Ecology 
 Bill Jolly, Washington Department of State Parks 
 Bob Burkle, Washington Department of Fish & Wildlife 
 Steve Manlow, Washington Department of Fish & Wildlife 
 Larry Paulson, Executive Director, Port of Vancouver 
 Fran McNair, Aquatics Region Manager 
 Loren Stem, Aquatic Division Manager 
 Robert Brenner, DMMP Coordinator, Aquatic Resources Division 
 Nancy Lopez, South/Central Aquatic Coordinator 
 
 H:\HOME\KWAL490\Aquatics\KAREN\Gary\2002\coi-ps3.doe 

Corps of Engineers Response 
 
 
S-147.  The Bachelor Slough restoration feature is contingent upon the sediment to be 
dredged from the slough testing clean of contaminants.  If the sediments do not pass 
contaminant screening criteria, the restoration action will be dropped and no alternative will 
replace it.  Because this is a restoration action and not a mitigation action it is not necessary 
to off set project impacts. 
 
No alternative site or action is required if sediments in Bachelor Slough are determined to be 
too contaminated for dredging and/or disposal based upon existing federal/state criteria 
established for sediments. 
 
S-148.  After meeting and discussing the proposed project with your staff, the Corps believes 
that WDNR understands the difference in the Corps’ definitions of mitigation and 
restoration.  The Corps will work closely with WDNR staff to jointly decide the proper real 
estate instrument for your property at Bachelor Slough. 
 
S-149.  There is no additional dredging proposed at Bachelor Slough in conjunction with the 
Corps proposed ecosystem restoration plan. 
 
For the Bachelor Slough restoration feature, the Corps and ports will only conduct the initial 
dredging action and associated riparian forest development.  Future O&M dredging of 
Bachelor Slough, if required, will be the responsibility of the USFWS. 
 
S-150.  The side slope adjustment is anticipated to occur in discrete localized areas.  Theses 
areas were created by dredged material and are not part the historic natural bank line. 
 
S-151.  The material has been tested following the procedures in the DMEF (to which the 
WDNR is a signatory agency) and the material from the navigation channel is clean, medium 
grained sand with some fine and coarse grain sand.  The material placed on shoreline 
disposal sites originated from the navigation channel, and therefore is also clean sand.  
Thousands of sediment samples have been collected and tested from a number of locations in 
the river for various reasons and projects.  Some of these studies may be located in the areas 
described.  There are no plans to conduct additional testing in these areas unless specific 
information can be provided that would establish a reason to believe that contamination may 
be present.  As a member of the Regional Management Team for the DMEF, WDNR would 
be participating in any re-characterizations. 
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Bill Wyatt, Executive Director 
Port of Portland 
P.O. Box 3529 
Portland, OR 97208 
 
Dear Director Wyatt: 
 
The State Board of Agriculture is writing for two purposes. First, we want to reiterate our support for the 

S-152     channel deepening of the Columbia River necessary to maintain Oregon's competitive shipping ability 
through our port system. A copy of a resolution passed by the Board last year stating this official position 
is enclosed. 
 
Second, we would like to seek your response regarding issues related to dredge materials that will arise 
from this project.  At a recent Board meeting we were provided information from Matt Van Ess, Director 
of the Columbia River Estuary Task Force, about the impacts of depositing dredge materials around the 
mouth of the Columbia River near Astoria.  The concerns, as explained to the Board, include potential 

S-153    impacts on drift net fishing of salmon and other species in a location where recovery efforts are on-going 
through net-pen raised and released fish, as well as potential impacts on crab habitat.  This group isn't 
directly opposed to the channel deepening, but they do continue to have deep concerns about where the 
dredging material is placed.  Further, we heard concerns about "least cost disposal" that mandates dredge 
sand be dumped back into the river, which will simply continue to wash back into the channel and 
increase the cost of future channel maintenance. 
 
We would be interested in knowing the Port's position and actions to minimize such impacts on the 

S-154     fishing industry around the mouth of the Columbia River and the long-term costs of river channel 
maintenance from in-river depositing of dredge materials. 
 
Thank you for your response. 
 

 
 
Cc:  Dave Hunt, Executive Director, Columbia River Channel Coalition 

Col. Richard W. Hobernicht, Army Corps of Engineers 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S-152.  Your agency support is acknowledged. 
 
 
 
 
S-153.  See responses S-9 to S-11. 
 
 
 
 
 
 
 
 
 
 
S-154.  The Port of Portland discussed these issues with the Board of Agriculture at their 
December 11, 2002 meeting. 
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State Department of Agriculture         State Board of Agriculture 
Hermiston, Oregon           September 12 & 13, 2001 
 
 
 
ACTION ITEM:   COLUMBIA RIVER DREDGING 
 
RESOLUTION   Therefore, be it resolved that the Oregon Board of Agriculture supports the 
NO.: 222    Port of Portland’s proposal to dredge a section of the lower Columbia 

River. 
 

Be it further resolved that the Board encourages the Port’s continued efforts 
to work with local landowners on land use issues. 

 
ACTION:    Moved By:  Rick Gustafson 
 
      Seconded By:  Reid Saito 
 
      Action Taken:  Motion passed unanimously by roll call vote. 
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September 16, 2002 
 
 
Commander USAED 
Army Corps of Engineers 
Attn: CENWP PMF CRCIP 
P.O. Box 2946 
Portland, OR  97208 
 
Clatsop Economic Development Council Fisheries Project (CEDC 
Fisheries) has reviewed the Draft Supplemental Integrated Feasibility 
Report and Environmental Impact Statement for the Columbia River 
Channel Improvement Project (DSEIS). The following represents CEDC 
Fisheries' concerns with aspects of the project but is not inclusive of those 
issues identified by the County Commissioners of Clatsop County in 
previous correspondence. This letter will only address those immediate 
issues that are perceived to directly impact the Select Area Fisheries 
Evaluation (SAFE) program and related research and production projects 
involving release of salmon smolts and the resulting sport and commercial 
harvest. 

C-1 
In its 1993 Strategy For Salmon, the Northwest Power Planning Council 
recommended that terminal fishing sites be identified and developed to 
harvest abundant fish stocks while minimizing the incidental harvest of 
weak stocks. The Council called on the Bonneville Power Administration 
(BPA) to “fund a study to evaluate potential terminal fishery sites and 
opportunities. This study should include: general requirements for 
developing these sites (e.g., construction of acclimation/release facilities 
for hatchery smolts so that adult salmon would return to the area for  
harvest); the potential number of harvesters that might be accommodated; 
type of gear to be used; and other relevant information needed to 
determine the feasibility and magnitude of the program.” 
 
Beginning in 1993 BPA initiated the Columbia River Terminal Fisheries 
Project, a 10-year comprehensive program to investigate the feasibility of 
terminal fisheries in Youngs Bay and other sites in Oregon and 
Washington (BPA, 1993). Project sponsors are the Washington 
Department of Fish and Wildlife (WDFW), Oregon Department of Fish 
and Wildlife (ODFW) and Clatsop County Economic Development 
Council’s (CEDC) Fisheries Project. Included in the sites to be studied and  
eventually fully exploited is the Tongue Point, Cathlamet Bay area 
presently under consideration for use as a dredge disposal site by your  
agency. These terminal fisheries are being explored as a means to increase 
 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
C-1.  See the Corps’ responses to state comments S-7 and S-9.  The Corps has tried 
to arrange a meeting with Clatsop County and the affected fisherman on several 
occasions to discuss the placement of material so that a plan could be developed to 
minimize impacts to this select area fishery.  This effort has met with minimal 
success.  The Corps disagrees that this site will not provide any useable habitat for 
juvenile salmonids, since tidal marsh habitats are priority habitats to restore in the 
estuary for listed salmon stocks.  Both the NOAA Fisheries and USFWS have 
evaluated the proposal and support its benefit to salmonids.  The Corps also 
disagrees with your tens of millions (June 14, 2002 letter) and then millions of 
dollars of annual benefits (September 16, 2002 letter) to the local community from 
this project.  As noted in responses S-7 and S-9, the revised project is over 3,000 
feet from the net pen site, and will less than 20% of the area base for the select area 
fishery at Tongue Point.  A large, open embayment comprising over 80% of the 
acreage base for the select area fishery would remain for use by fishers post-
restoration.  The Corps would be interested in any data that indicates the value of 
this fishery to the local economy.  Available information suggests that it is a small-
scale operation.  As noted, the restoration has been reconfigured to minimize any 
impacts. 
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the sport and commercial harvest of hatchery fish while providing greater 
protection for the weak wild stocks, specifically those presently listed under the 
Endangered Species Act as “threatened” or “endangered”.  The project is being 
conducted in three distinct stages: an initial two-year research phase to investigate 
potential sites, salmon stocks, and methodologies; a second three-year phase of 
expansion in Youngs Bay and introduction into areas of greatest potential as 
shown from the initial stage; and a final five-year phase of establishment of 
terminal fisheries at full capacity at all acceptable sites.  

C-1 
The area targeted by the Army Corps of Engineers between Mott Island and Lois 
Island deepened to allow for anchorage of military and commercial vessels is an 
integral part of the Tongue Point terminal fisheries, and as such is one of those 
deemed most effective in providing select fisheries as envisioned by the Power 
Planning Council. Significant research is ongoing at that location funded by BPA 
and the State of Oregon, as well as production releases of fish both from Oregon 
Department of Fisheries facilities upriver and those of Federal origin funded by 
Mitchell Act moneys. Next to Youngs Bay, the Tongue Point area represents the 
site with the greatest potential for terminal harvest by sport and commercial 
fishers of any in the Lower Columbia River.  
 
We concur with the findings of Oregon Department of Fish and Wildlife that 
creating a shallow water environment in Cathlamet Bay will result in a major loss 
to these fisheries. In addition, no credible data is presented to demonstrate that 
listed stocks transiting the area in their outmigration will be benefited. In fact, 
with the nearby artificial rookeries created by previous disposal of dredge 
material (i.e. Rice Island, et al), creating a shallow water environment from 
existing deep water is likely to increase avian predation on all salmonids 
transiting the area, including those that are listed. We see the labeling of filling 
Cathlamet Bay as “restoration” as evidence of short-sited and unprofessional 
opportunism. 
 
To reiterate, loss of a well-documented terminal fisheries representing potentially 
millions of dollars per year to the regional economy and the likelihood of  
exposing transiting smolts to heavier avian predation represents more than 
sufficient reason to seek other uses of the dredge material. While it is not the 
purview of our agency to provide solutions to the Corps of Engineers, we are well 
aware of the State of Oregon’s investigations into beneficial uses of the material 
that will remove it from the aquatic environment entirely. 
 

Corps of Engineers Response 
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We strongly urge those options be investigated rather than seeking quick and dirty 
solutions that only benefit the proposing agency. 
 

 
 

Corps of Engineers Response 
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June 13, 2002 
 
 
Laura Hicks, Project Manager 
US Army Corps of Engineers 
Portland District 
333 SW First Avenue 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Ms. Hicks: 
 
I appreciate having the opportunity to personally convey to you and Kim 
Larson concerns that the Clatsop Economic Development Council 
Fisheries Project (CEDC) have with the Corps proposal to use the turning 
basin near Lois Island at Tongue Point as a disposal sight for dredging 
materials produced by the proposed channel deepening project.  That the 
latest terminology for the action is dressed up to be “habitat restoration” is 
an issue I chose not to address at this time, there still remains issues of 
economic opportunity loss that are significant and cannot be ignored. 

C-2 
CEDC has been funded for over ten years by Bonneville Power 
Administration to conduct research on the efficacy of using certain select 
areas in the Lower Columbia for the rearing and release of salmon smolts 
intended to be completely harvested by the sport and commercial fisheries.  
These studies have identified three sites on the Oregon side of the river, 
that with close management by Oregon Department of Fish & Wildlife, 
the resulting adult fish returning to those locations can be harvested 
without significant impact on listed upriver stocks.  One of those sites is 
Tongue Point.  The site is conducive to a major harvest by the gillnet 
fishermen and is frequented heavily by sport fishers who launch their 
boats at the John Day boat ramp and can be on the fishing grounds in 
minutes, even in the most inclement of weather. 
 
Our present permitted level of releases at Tongue Point is two million 
smolts.  Depending on the mix of species, their ocean survival, and the rate 
of interception by the Buoy I 0 sport catch and the ocean troll fleet, we can 
have tens of thousands of catchable fish return to this select area.  We are 
continuing to investigate methods of rearing and release strategies at this 
location to eventually maximize production, which in the future is likely to 
be double the present level.  We need to conduct trials of various kinds to 
fully understand the constraints and limiting factors before we increase 
production.  All of this takes many years of trials and monitoring. 
 

 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
C-2.  See response to comment C-1.  For clarification purposes, the area proposed for 
restoration is the embayment constructed for WW II Liberty vessel moorage.  The 
Lois Island ecosystem restoration feature will not impact the Federal Tongue Point 
Navigation Channel and associated turning basin. 
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page 2     Laura Hicks     June 14, 2002 
 
 
If the project, of which you are manager, proceeds with using the turning 
basin to dispose of seven million cubic yards of spoils it will eliminate the 
opportunity for the sport, and especially the commercial fleet to harvest 
the returning coho and chinook salmon.  In addition to Youngs Bay the 
Tongue Point harvest area, which is fishable by all 603 licensed Oregon 
and Washington gillnetters and thousands of sport fishers, is the only off-
channel body of water capable of providing sufficient space for major 
select area fisheries.  Although other sites have been considered none have 
the acreage and channel depth that is found at the turning basin at Tongue 
Point. 

C-2 
The resulting opportunity loss will be in the tens of millions of dollars to the 
fishers, the community of Astoria, and the regional economy.  Other 
issues of lost opportunity for the fishers include the development of the 
area in question as a nursery for juvenile sturgeon.  In the last decade this 
area has become colonized by white sturgeon and supports many sport 
fishers including several charter boats.  Incidental catches of sturgeon in 
the salmon gillnet fishery at Tongue Point also add to the value of this area 
as a significant economic driver. 
 
Thank you again for taking the time to come to Astoria and meet with me 
over these vital issues. 
 

 
 

Corps of Engineers Response 
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September 12, 2002 
 
 
Port of Longview 
Attn: Judy Grigg 
PO Box 1258 
Longview, WA 98632-7739 
 
US Army Corps of Engineers, Portland District 
CENWP - PM - E Attn:  Robert Willis 
P.O. Box 2946 
Portland, OR 97208-2946 
 
RE: Columbia River, Channel Deepening Project 
Comments on the Draft Supplemental Integrated Feasibility Report and EIS 
 
Dear Ms. Grigg and Mr. Willis: 
 
Thank you for the  opportunity to  comment on the  Supplemental IFR/EIS prepared for the 

C-3     Columbia   River,    Channel   Deepening  Project.      The   County    supports   the   dredge 
improvement project on the Columbia River.  Our comments regard the proposed 
mitigation for this project and its impacts relating to Washington's Shoreline Management 
Act. 

 
Martin Island: 
 
Washington’s Shoreline Management Act, enacted in 1971 to protect, restore and    
preserve the natural resources of the State’s shorelines, contains seven major goals.      
Goals 5 and 6, coming after the goals of protecting and preserving the natural character, 
resources and ecology of shorelines, direct local governments to “increase public access    
to publicly owned areas of the shorelines” and to “increase recreational opportunities for 
the public in the shoreline” (RCW 90.58.020). The County’s Shorelines Management 
Master Program incorporates these goals within its guidelines for development projects. 

C-4 
The Mitigation Plan for the Channel Deepening Project will require shoreline approval and 
must go through the shoreline permit process.  The Plan proposes to fill the man-made 
embayment in Martin Island to create an emergent wetland.  However, the water of the 
Martin Island embayment is a public resource used for recreational purposes.   The boating 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C-3.  Your support is acknowledged. 
 
 
 
 
C-4.  As noted in the opening sentence of the comment, Washington’s Shoreline Management 
Act was enacted in 1971 to protect, restore and preserve the natural resources of the State’s 
shorelines.  It also directs local governments to “increase public access to publicly owned 
areas of the shorelines” and to “increase recreational opportunities for the public in the 
shoreline.”  This language indicates that the SMA seeks to further a number of objectives that 
at times may be mutually exclusive.  The intent of the fill in the artificially constructed, 
privately owned Martin Island embayment is to develop intertidal marsh habitat to benefit 
both fish and wildlife resources, ESA listed salmonids and bald eagles, which reflects the 
SMA’s intent to protect, restore, and preserve the natural resources of the state.  This action, 
along with riparian forest restoration on Martin Island, would constitute a restoration of 
natural resources of the state that have been severely impacted by diking and development in 
Cowlitz County and elsewhere in the lower Columbia River.  Recreational fishermen, such as 
those who intensively use the mouth of the Cowlitz in spring and fall fisheries, would benefit 
from restoration of fisheries habitat in the lower Columbia River.  The Corps acknowledges 
that furthering this restoration objective may affect recreational use, but note the following. 
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public use the embayment for both daytime and overnight moorage.  On weekends, staff 
has counted more than 20 boats moored there.  During the week, there are usually three 
more boats moored in the embayment.  The embayment provides a fairly safe and secure 
area for these recreationists.  There is no other similar feature anywhere in Cowlitz County 
that could be readily substituted or created to serve the same purpose as the Martin Island 
embayment. 

C-4 
Over the past several years, County staff has met with representatives from the US Army 
Corps of Engineers, Port officials, various consultants, and Washington State Department 
of Ecology staff at several meetings to discuss issues of concern regarding this project.  At 
each of these meetings, County staff has suggested that the Martin Island mitigation plan   
is flawed because it calls for filling the embayment and thereby decreasing public access 
and recreational opportunities on the Columbia River in Cowlitz County.  The proposal is 
inconsistent with the goals and policies of both the Shoreline Management Act and the 
County's own Shorelines Management Master Program. 
 
However, staff has proposed an alternative at the meetings referenced above.  The 
alternative involves the Woodland Bottoms mitigation site. 
 
Woodland Bottoms: 
 
The Woodland Bottoms mitigation plan requires the constant supervision and interaction of 
human beings to be successful.  The required human activity involves constant monitoring 
and management of the flow of water into the proposed mitigation site.  No firm 
agreements have been-reached among the various agencies for the long-term commitment 
that will be required to manage the proposed wetland.  It would be far better to create a 
wetland that is self-sustaining.  The County suggests that the design be altered to make    
the proposed wetland self-sustaining and eliminate the need for human intervention for the 
lifetime of the project, which is 50 years.  It may be possible that the flood control dike 
adjacent to the site be breached to allow the natural flow from the Columbia River to 
inundate the site. 

C-5 
The purpose of the existing dike is to protect farmland on the inside of the dike from 
Columbia River floods.  This existing flood control dike could be relocated to the proposed 
levee site in the Mitigation Plan, thereby continuing the protection of adjacent farmlands, 
but allowing the proposed new wetland area to become self-sustaining.  Dredge material 
could be used in the construction of the replacement levee.  Water from Burris Creek  
would no longer have to be pumped into or out of the site.  Water would simply flow 
naturally into the designated wetland area from the Columbia River. 
 
Further, the dredge material currently proposed for placement in the Martin Island 
embayment could be placed in the Woodland Bottoms site instead.  The Woodland  
Bottoms site is well below the ordinary high water mark of the Columbia River and would 
require substantial quantities of fill material to bring it high enough to create the emergent 
wetland conditions described in the Mitigation Plan.  These changes would. accomplish 
three goals: maintaining public access to an existing recreation site; providing a large     
area to receive dredge spoils; and, eliminating a costly and time 

Corps of Engineers Response 
 
C-4 (con’t).  The shoreline of Martin Island is privately, not publicly owned.  The land underlying 
the embayment is also privately owned although the water is a public resource.  Information we have 
gathered from conversations with resource agency personnel, Bernie Bills (formerly with Port of 
Vancouver), and numerous trips on Interstate 5 past the site indicate that recreational boating use of 
the embayment occurs primarily between Memorial Day and Labor Day.  Use is incidental in nature 
(0-3 boats) most days except for Memorial Day, the Fourth of July and Labor Day weekends when 
use can apparently be fairly intensive.  The Corps’ anecdotal information also suggests that the 
majority of boaters that utilize Martin Island embayment embark from the Portland-Vancouver area 
and then return.  While the Corps recognizes that this individual action would not restore the fishery 
in and of itself, it is the cumulative nature of the restoration actions that would ultimately accomplish 
this objective. 
 
Martin Island supports a bald eagle nest near the embayment.  Recreational boating activities in the 
embayment, particularly fireworks over the Fourth of July, could compromise this nesting effort and 
does not represent a good protection effort.  The restoration of wildlife and wildlife habitat at Martin 
Island also could be compromised in the future due to trespass and vandalism associated with 
retention of recreational boating in the embayment. 
 
In response to the County’s comments, the Corps, in consultation with attending members of the 
interagency mitigation team and the county, has revised the proposed mitigation action at Martin 
Island.  The current proposed action is consistent with the Washington Shorelines Management Act 
and the County’s Shoreline Master Program. 
 
C-5.  Cowlitz County’s proposal to set back the main flood control dikes at Woodland Bottoms does 
represent an optimum restoration plan for this location.  The Corps previously investigated this 
proposal.  However, it became apparent that construction of approximately 7,000 lineal feet of main 
flood control levee at an estimated cost of $1,000/lineal foot ($7,000,000 for that element alone) did 
not represent a cost effective approach. 
 
The Corps disagrees that the mitigation plan presented will require “constant supervision and 
interaction of human beings to be successful.”  It is not significantly different than management 
practices at other wildlife management areas such as Ridgefield National Wildlife Refuge.  The 
Corps is prepared to offer an alternate proposal to the interagency wildlife mitigation group for the 
Woodland Bottoms site that would setback the levees encompassing Burris Creek (not the main 
flood control dikes) and allow for the stream to disperse it’s waters across the mitigation site.  
Additionally, through provision of a tidegate for Burris Creek within the mitigation area (a proposed 
ecosystem restoration feature), Columbia River waters could be allowed to enter and exit the 
mitigation site except when the river exceeds certain predetermined elevations that could exceed the 
capacity of the setback dikes.  This would accomplish the objective of a more self-sustaining 
wetland while still maintaining flood protection to adjacent private property. 
 
Disposal of dredged material will not occur on Woodland Bottoms. 
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consuming plan for human interaction at a wetland mitigation site. 
 
Ecosystem Restoration Plan: Hump-Fisher Islands 
 
The County has some concerns regarding the Hump-Fisher Ecosystem Restoration Plan.  
This Plan identifies the embayment between Hump Island and Fisher Island as containing 
warm water that may negatively impact salmonids and other threatened aquatic species.  
The Plan proposes to open the area at the upstream end of the embayment so that the     
river can flow between the islands rather than backing up between them.  This new flow is 
to  provide  improved  habitat  for threatened  and endangered fish.   Our review of this Plan 

C-6    did not  disclose  any discussion of the impacts to  Fisher Island  and the  wildlife it contains 
from this proposal.  Although the Draft EIS disclosed that placement of dredge spoils on 
Hump Island should have no negative impact to any of the Fisher Island wildlife, there is  
no discussion regarding the impacts of flowing water of the south side of Fisher Island.  
What is the potential for erosion to occur on the south side of Fisher Island and to the  
South Side of Willow Grove due to the proposed flow?  Could erosion from the proposed 
flow endanger the habitat of existing Osprey and Bald Eagle nests, or the Heron rookery?  
Could opening up this area have any impacts to the existing channels in the area, such as 
Fisher Slough? 
 
Thank you for providing this opportunity to comment.  We look forward to your response. 
 

 

Corps of Engineers Response 
 
 
 
 
C-6.  We do not anticipate any impacts to Fisher Island wildlife habitats from provision of a small, 
open channel where Fisher and Hump Island connect.  Historically, Hump Island did not exist and 
the Columbia River would have run a substantially greater volume of water past Fisher Island.  
Islands comprised of native soils are less prone to erosion than islands formed from dredged 
material.  Flows through the constructed channel would enter the embayment which has a 
significantly greater cross-section than the channel and thus the velocity is dissipated which also 
reduces the potential for erosion at Fisher Island or Willow Grove. 
 
Some erosion may occur at the immediate channel post-construction.  We will monitor the situation 
to determine if erosion that may occur poses a problem to either Hump or Fisher Island or other 
areas of concern.  The material that may erode is former dredged material comprised of medium to 
coarse-grained sands.  This material would settle immediately downstream of the mouth of the 
constructed channel and would not extend downstream to Willow Grove.  A natural breach of the 
dredged material formed isthmus connecting Lord and Walker Islands immediately upstream of the 
proposed channel at Fisher-Hump Islands exhibits a slight outwash of material from the shoreline 
downstream of the opening there.  A similar channel that separates Miller Sands Island from Miller 
Sands Spit in the Columbia River estuary also exhibits some sediment collection downstream of the 
opening, presumably from erosion in the channel, upon which intertidal marsh habitat has colonized.  
The channel at Miller Sands has not appreciably changed in width since formation in 1976 although 
there is evidence of some erosion horizontally and vertically of the channel.  Similar channels 
between small islands in the Lord-Walker Island complex have not resulted in erosion of other parts 
of the islands downstream of their mouths based upon review of a 1996 aerial photograph. 
 
The constructed channel will have no effect on Fisher Slough, as the proposed action will not 
significantly alter the hydraulics of the area. 
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From:  shirleyjdoug@netscape.net [mailto:shirleyjdoug@netscape.net] 
Sent:  Thursday, July 18, 2002 6:49 AM 
To: Cenwp-DE 
Subject: Columbia River dredging 
 
Dear COL Butler, 
 
My name is Doug Walker and I am Vice President of the Columbia River Yachting Association, 
representing several thousand boaters (and voters) in Washington and Oregon. 
 
There is a proposal on the table to deepen the Columbia River channel from 40 feet to 43 feet in 
order to accomodate the current/future fleet of container ships and maintain 
Kalama/Vancouver/Portland as a viable seaports.  I support this proposal as vital to the economy 
of the region. 

SS-1 
However, the currently circulated proposal specifies that some of the dredge spoils will be 
dumped into an old borrow pit known as Martin Slough on Martin Island, a few miles upstream 
from Kalama, WA.  This I oppose for the following reasons: 
…This island, including the borrow pit, are in private ownership and have for years been used 
as a safe and protected anchorage by pleasure boaters who ply the waters of the Columbia.  
Recently, Tyee Yacht Club, of Portland, made arrangements with the owners to secure a floating 
dock within this harbor for the safe and convenient use of all boaters.  NOTE that this has NOT 
involved one single taxpayer dollar! 
…The owners of Martin Island would prefer to continue this use of the harbor by boaters.  They 
have offered other acreage in the area for the deposit of dredge spoils at $0 cost to the Corps of 
Engineers.  They even offered to pay for the permitting process to use these other areas. 
…So far the CoE is ignoring this offer which would free up money to be used to purchase other 
sites for mitigation and spoils deposit. 
 
Please help us keep this safe harbor for the use of boaters and not fill it with spoils. 
 
Thank you for your time and support. 
 
Doug Walker 
VP CRYA 
 

Corps of Engineers Response 
 
 
 
 
 
 
SS-1.  The analysis and ultimate selection of dredged material disposal sites for the channel 
improvement project was a multi-year, multi-criteria effort entailing substantial interagency 
(state, federal, local) coordination plus public involvement through meetings and review of 
documents (EIS).  Similarly, the selection of mitigation sites requires extensive interagency 
coordination and analyses to determine their suitability for mitigation purposes.  The Corps’ 
rationale for placement of dredged material in the embayment is to attain the proper elevation 
for intertidal marsh development.  Marsh development in the embayment is just one element of 
the entire wildlife mitigation effort at Martin Island.  The Martin Island site was selected 
according to these criteria. 
 
The Corps cannot change the site based solely on a private landowner volunteering property.  
However, as a result of comments received on the Draft SEIS and further coordination with the 
resource agencies, the Corps has revised the proposal at Martin Island Embayment by reducing 
the acreage from 32 acres to 16 acres for the conversion of intertidal marsh.  The remaining 16 
acres within the embayment would be unchanged and available for recreational use. 
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Peter Huhtala 
Executive Director 

Columbia Deepening Opposition Group 
PO Box 682 

Astoria, Oregon 97103 
 
U.S. Army Corps of Engineers 
Portland District, CENWP-EM-E 
Attention: Robert Willis 
PO Box 2946 
Portland, Oregon 97208-2946 
 
September 2, 2002 
 

Comments on the Columbia River Channel Improvement Project 
 
Dear Mr. Willis, 
 
Thank you for the opportunity to comment on the Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement (DEIS) for the proposed 
deepening of the Columbia and Lower Willamette federal navigation channels and six 
turning basins, as well as the designation of new upland, estuary, and ocean disposal 
sites.  I will also comment on certain ecosystem restoration actions associated with this 
project. 

SS-2 
The limited evaluation review offered in the DEIS takes an unacceptably narrow view of 
the impacts of this project and the Corps projects with which it is closely associated, 
specifically maintenance of the existing navigation channels and of the entrance channel 
at the mouth of the Columbia River. 
 
I am, however, encouraged that the DEIS and the related Biological Assessment do 
consider impacts to a portion of the Columbia River plume out to 12 miles off the mouth 
of the river.  This is necessary and proper partly because of references to Appendix H of 
the Final Integrated Feasibility Report and Environmental Impact Statement (FEIS), 
1999, for this project.   Since  the  Corps  arranged  with  the  Environmental  Protection 

SS-3   Agency  to  use  this  National Environmental Policy  Act (NEPA) process to prepare for  
designation of ocean dredged material disposal sites, the Corps has the responsibility to 
assess the impacts of using these sites.  Alternatives should be fully explored, including 
evaluating cumulative impacts of each in association with existing projects and the 
proposed deepening.  Although estuary disposal sites are proposed in the DEIS as 
alternatives that may delay use of the ocean sites, these are of limited capacity.  River 
sediments are ultimately bound for the ocean under all DEIS plans.  The only alternative 
offered for ocean disposal of these sediments is the yet to be designated Deep Water Site. 
 
The DEIS and previous documents associated with this project, including Appendix H of 
the FEIS, have not presented a reasonable range of options for ocean disposal and have 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-2.  The Corps and USEPA disagrees with the characterization of the Draft SEIS as a “limited” 
evaluation.  The Draft SEIS focuses on new information on impacts from the channel improvement 
project and analysis of changes to the project since the 1999 Final IFR/EIS (see response to F-2).  The 
1999 Final IFR/EIS and the Final SEIS look at impacts from the project, including maintenance 
dredging, as well as the cumulative effects of dredging in the mouth of the Columbia River. 
 
 
 
 
 
 
SS-3.  The Final SEIS has been revised to not use ocean disposal for construction and the first 20 years 
of maintenance for the channel deepening project.  In the event the ecosystem restoration projects 
identified in the Final SEIS as the preferred alternative are not implemented, the material would go to a 
102 designated or 103 selected ocean site.  The 1999 Final IFR/EIS, Appendix H, analyzed a detailed 
and extensive set of options for ocean disposal.  Designation of ocean disposal sites will be conducted 
in accordance with the requirements of the Ocean Dumping Act.  Regarding whether the Coastal Zone 
Management Act would require a consistency analysis at the Deep Water Site (which would be located 
south of Cape Disappointment), the State of Washington has explicitly limited ocean provisions of the 
Washington Coastal Zone Management Act to activities occurring north of Cape Disappointment and 
has not developed enforceable policies that would be applicable to the Deep Water Site should the 
Deep Water Site be designated. 
 
The ocean dumping component is consistent with NEPA requirements.  Based on the analysis in the 
1999 Final IFR/EIS, Appendix H, and subsequent analysis in the Final SEIS, the USEPA anticipates 
that it will propose to designate the Shallow Water and Deep Water Sites.  The EIS process has 
identified these sites as preferred alternatives based on inputs from federal, state, county and interested 
parties for long-term MCR disposal needs and for use, as necessary, for the channel improvement 
project. 
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failed to analyze cumulative impacts.  For these and other reasons this part of the 
documentation fails to comply with NEPA requirements.  The Deep Water Site also has 
serious problems achieving compliance with the Marine Protection, Research and 
Sanctuaries Act (MPRSA) and consistency with state and local ordinances and planning 
goals under the Coastal Zone Management Act (CZMA).  
 
Question 1:  Where would the sediments from the deepening project, which are 
scheduled to either be initially disposed of in the ocean (because one of the estuary 
sites is not used or sediment volumes have been underestimated) or eventually 
disposed of offshore (in the course of maintaining the new channel as described in 
the DEIS), be dumped if the Deep Water Site is not designated?  Explain how the 
public process for determining such an alternative fits within the NEPA process for 
this channel improvement proposal. 
 
This project was pre-authorized by Congress in the Water Resources and Development 
Act (WRDA) of 1999, contingent upon preparation of an environmentally acceptable 
plan by December 31, 1999.  Although the Chief of Engineers issued a report certifying 
that this contingency was met in December 1999, I believe that the Chief’s Report should 
properly be withdrawn.  Over three years have passed since President Clinton signed 
WRDA 1999, and the project still lacks needed environmental approvals.  The states of 
Washington and Oregon each denied Section 401 Water Quality Certifications for the 
Columbia River portion of the project under the Clean Water Act in September 2000, for 
substantive reasons.  With the issuance of this DEIS we are presented with a project that 
has not changed substantively since that time.   

SS-4 
The Willamette River section has yet to go under the scrutiny of the Clean Water Act, 
although it is still part of the authorized project.  The direct and cumulative impacts of the 
authorized work in this reach must be considered.  This includes the downstream impacts 
of the Superfund cleanup of contaminated sediment in the Portland Harbor area.  This 
portion of the authorized project was placed on the National Priorities List after the 
issuance of the Chief’s Report.  It is beyond my comprehension how the Corps could now 
claim the existence of an environmentally sound plan to dredge and blast through this 
Superfund site. 
 
Question 2:  Does the Portland District intend to inform the Chief of Engineers that 
the contingency mandated by Congress in 1999 was not met, and that consideration 
should be given to withdrawing the Chief’s Report of December 1999?  If not, please 
explain. 
 
The economic underpinnings of this channel improvement project are inextricably 
flawed.  The reality is that we could not expect a net national benefit.  One of the 
fundamental problems  is  that  benefits  are  projected  that  would  be  solely  realized by  

SS-5   foreign-based carriers.  These  carriers  are  allowed  under  a  legislated  exception  to set 
prices and operate as a cartel.  Yet the presentation in the DEIS would have us believe 
that all foreign-based carriers would pass 100% of any cost savings back to United States 
interests.  This is unlikely. 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-4.  The December 1999 report of the Chief of Engineers accurately assessed the channel 
improvement project and will not be withdrawn.  The report acknowledges potential concerns that had 
been raised by the states of Washington and Oregon, and by federal resource agencies, as of the date of 
issuance.  The report also recognizes cleanup issues associated with the Willamette River and indicates 
that further work on the Willamette would be deferred until after remedial investigation and remedial 
decisions are complete.  Taking all available information into account, the report concludes that the 
project is “technically sound, economically justified, and environmentally and socially responsible” 
(Chief’s Report at Page 7). 
 
In order to address the potential concerns identified by the state and federal resource agencies, the 
report calls for continued studies and continued “extensive coordination” with the state and Federal 
resource agencies.  The Corps and Sponsor Ports have worked with the states to address issues that 
were identified in the 1999 letters from Oregon and Washington on 401 Certification.  The Corps has 
reapplied for certification.  It is inaccurate to state that the 1999 letters are binding in any way.  The 
unprecedented ESA reconsultation process and intensive coordination with Oregon and Washington 
resource agencies implements the directives of the Chief’s report.  The Corps decided to supplement 
the 1999 Final IFR/EIS after reconsulting on endangered species with NOAA Fisheries and the 
USFWS.  As a result of that consultation, additional ecosystem restoration features, compliance 
measures, and monitoring and research actions were added to the overall project.  The Corps then took 
the opportunity to update the public on the additional work performed since the 1999 Final IFR/EIS 
and on newly available information, including the listing of areas of Portland Harbor on the National 
Priorities List.  In addition, the Corps revised the benefits and costs to 2002 levels.  These actions and 
updates to the analysis of project effects do not jeopardize or substantially change the authorized 
project from that presented and authorized in 1999. 
 
The Corps has made clear that any deepening of the Willamette River will be deferred until the 
completion of the remediation investigation and remediation decisions related to contaminated 
sediments in Portland Harbor.  Concerns over sediment contamination and uncertainty regarding the 
scope and timing of remedial investigations and actions in the Willamette River led the Sponsor Ports 
to ask that the Corps delay deepening work on the Willamette channel.  Subsequent to the issuance of 
the 1999 Final SEIS and Chief’s Report to Congress, USEPA designated Portland Harbor, which 
includes a 5.5-mile portion of the navigation channel, as a federal Superfund cleanup site. The 
Superfund listing creates uncertainty surrounding the timing and details of any channel improvements 
in the Willamette River.  
 
Cleanup under the Superfund program will involve extensive study of the area, evaluation of 
alternatives, and public involvement in the selection of a final cleanup plan.  The final cleanup plan 
selected by USEPA may result in changes to the previously proposed channel improvements for the 
Willamette River – changes that cannot be anticipated at this time.  Any improvements to the channel 
in the Willamette River will therefore take place under conditions different from those found today – 
i.e., conditions reflecting the Superfund cleanup.  Accordingly, the Sponsor Ports and the Corps will 
not move forward on deepening in the Willamette River channel until plans are fully in place for any 
necessary remediation.  See Final SEIS, Section 1 (explaining deferral of Willamette River plans).   
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In addition, it appears that savings for cargo with no United States ownership interest 
whatsoever has been added to the benefit column.  This is improper under Corps 
guidelines. 

SS-5 
Question 3:  Does the Corps intend to include in a revised benefit analysis only those 
cost savings that would directly accrue to U.S. businesses? 
 
Question 3a:  How does the Corps extrapolate a benefit to U.S. interests in providing 
cost savings to foreign-based carriers?  Please explain your reasons for expecting 
savings to be passed on, if this is your position.   
 
The economic analysis assumes a steady increase in container ship calls at the Port of 
Portland, with deeper draft ships becoming more predominant, at least for the next few 
decades.  What is not clear is if this increase in traffic results from new exports and 
imports on a national basis, or involves a shift from other ports.  It is not reasonable to 
expect predictably steady growth in a volatile market, nor is the potential marketing 
advantage of Portland clear.   

SS-6 
Question 4:  What information do you have from discussions with carriers that 
would lead you to believe that these carriers intend to increase service with larger 
container vessels calling on Portland?  If you did not have such discussions, please 
explain why you chose not to avail yourself of this information. 
 
Question 4a:  Would a carrier have incentive to reduce service to Portland if more 
cargo could be loaded in fewer calls?  Explain why this was not initially considered 
in your analysis. 
 
I suggest that it would be wise to conduct a full investigation of regional shipping trends, 
including extensive interviews with those who make decisions on behalf of carriers, 
before offering conclusions on such a large and expensive public works project.  To some 
degree, I suspect that carriers are encouraging channel deepening projects such as this in 
order to increase their competitive advantages.  These companies often play one U.S. port 

SS-7   against another, while actually the projects offer no real national benefits to this country. 
The Corps should use caution in evaluating these projects so that U.S. interests, financial 
and environmental, are protected.  In this case even the regional interests, who had 
thought that the project would assure the future vitality of their ports, may be put at a 
disadvantage should the project proceed.  This would be a tragic oversight. 
 
Question 5:  In seeking to achieve a net national benefit by improving commercial 
shipping on the Pacific Coast, was the alternative of superior regional port planning 
among the ports of the western states considered?  If so, please provide your 
conclusions.  If not, please explain why increased cooperation among U.S. ports was 
not considered as an appropriate subject for this study. 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-4 (con’t).  Further, once remediation plans are in place, the Corps plans on re-evaluating the costs 
and benefits of the Willamette River reach to ensure that deepening it is still justified.  Finally, at such 
time as the Sponsor Ports and the Corps may proceed with channel improvement activities for the 
Willamette River, the Corps will conduct appropriate additional NEPA review.  For these reasons, as 
previously mentioned, the Final SEIS economic analysis does not include any benefits based on 
Willamette River deepening.  A discussion of the cumulative impacts of reasonably foreseeable actions 
on the Willamette River is included in the Final SEIS.  Final SEIS Section 6.12.  The Corps and 
USEPA are coordinating separately on investigations leading to a remedy under Superfund in the 
Willamette River. 
 
SS-5.  The analysis is consistent with the principles and guidelines that govern water resource 
development analyses.  Non-US cargo from Canada has been excluded from the benefit analysis. The 
methodology used to calculate the benefits for the proposed project complies with Corps policies and 
regulations.  The benefits calculations developed for the benefit to cost analysis are in accordance with 
Corps’ policy and regulations. 
 
SS-6.  The Corps’ analysis predicts that vessels will essentially continue to be the same as they are 
today, with eventual elimination of the smallest class of vessels serving the westbound transpacific 
market.  This assumption was based on a number of factors, including conversations with the line 
using that smallest class of vessel. 
 
It is unlikely that a carrier would choose to reduce their service to Portland if additional capacity (in 
the form of channel deepening) is provided.  The fundamental issue is capacity to transport cargo, not 
the number of ships calling the river.  Carriers that are profitably calling on Portland in the without-
project condition are unlikely to become less profitable when given additional capacity. 

 
SS-7.  The 1999 FEIS looked at a range of potential viable alternatives, a superior regional port among 
the western states was not one of them.  The vague concept presented in the comment as ‘cooperation’ 
is unclear.  The comment does not explain the concept of “superior regional port planning” among 
western ports sufficiently to respond to the comment.  The Final IFR and Supplemental IFR evaluate 
the benefits and the costs of the project consistent with Corps requirements.  The benefit analysis 
concludes that this project has a net benefit to the nation. 
 



 Stakeholders/Special Interests-5 

In examining the history of large dredging projects it is clear that projects such as this 
(should they go to a Record of Decision and receive authorization) find federal 
appropriations arriving incrementally, sporadically over several years.  It is extremely 
unlikely, based on realistic historical patterns  (and the $50 billion backlog of authorized 

SS-8   Corps projects), that this project would receive full federal appropriation for construction 
over a two-year period.  Yet, part of the rationale for constructing the project in as short a 
time as possible is to keep costs down.  If the project can’t be built in two years, the costs 
increase accordingly.  
 
Question 6:  Was the real-world financial feasibility, given the political history of 
federal appropriations as unlikely to be available in the planned two-year 
construction period, taken into account when calculating the costs of construction?  
If not, please explain. 
 
Certain other costs of the project as proposed were either overlooked or deliberately 
avoided.  These include costs to fisheries, to estuary economies, and to tribes whose 
members fish for Columbia River salmon, lamprey and sturgeon.  The Corps often makes 
a policy decision not to look at local costs associated with agency actions.  In fact, these 
local costs must be mitigated if they are unavoidable. 
 
Some of these costs are obvious, if not precisely quantified, in reading the DEIS.  The use 
of Lois Embayment as a disposal site would remove salmon fishing opportunities 
afforded by an adjacent terminal net-pen-based project operated by the Clatsop County 
Economic Development Council fisheries program, with funding through the Bonneville 
Power Administration.  The value of this fishery to the local economy is in the range of 
several million dollars per year. 

SS-9 
Similarly, the landings from over a dozen historic gillnet drifts in “The Shoot” would be 
lost if the Millar-Pillar pile dike field was built.  Compensatory mitigation for fishing 
families and their communities must be provided if these elements remain in the project. 
 
The use of the Lois Embayment dumpsite would also preclude the use of the area as a 
moorage.  This would inconvenience those who use the protected site as a recreational 
moorage, but it would also inhibit future use in connection with the piers and industrial 
property at nearby Tongue Point.  This is hard to put a number on, but the current zoning 
of the embayment as Aquatic Development indicates that planners expect that such a use 
might be reasonably expected. 
 
Question 7:  Does the Corps intend to provide compensatory mitigation if disposal 
sites at Lois Embayment and Miller-Pillar are used?  If not, please explain. 
 
The disposal/ecosystem restorations at Lois Embayment and Miller-Pillar, to continue 
with  these  examples,   “are  likely  to  adversely  affect”  salmonids  listed  under  the 

SS-10   Endangered  Species  Act  and  their  Critical  Habitat,  according to the National Marine 
Fisheries Service (NMFS).   NMFS states that the construction of the pile dike field and 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-8.  Conjecture regarding congressional priorities is outside the scope of the principles and 
guidelines that govern water resource development analyses.  Congress has asked the Corps to provide 
an analysis that displays the benefits of a project compared to the costs required to achieve those 
benefits.  The principles and guidelines that govern the work performed by the Corps establish a way 
to evenly compare the benefits and costs of all Corps projects across the nation.  When the Corps 
completes the record of decision, the President will decide whether or not to include the funding for the 
project in his budget, which is submitted to the Congress.  It would not be appropriate for the Corps to 
presuppose what the President or the Congress will do with funding future appropriations.  Congress 
will make funding decisions according to various national priorities; the Corps does not speculate on 
congressional funding decisions, and Corps policy prevents such speculation from being implemented 
in the cost estimating process. 
 
SS-9.  Impacts to sturgeon, lamprey, and salmon are not anticipated to have a measurable economic 
impact.  Per your comment, we have reviewed information on the economics of the Select Area 
Fishery (SAF) at all locations in the Columbia River estuary and compared them to the Tongue Point 
SAF.  The overall value of the fishery to the regional commercial and recreational fisheries in 2002 
was $1,588,990 (SAF Evaluation Project Economic Review 10/21/2002).  The table presented below 
illustrates the direct return (ex-vessel value, which is pounds landed times average weekly price per 
pound) from the Tongue Point fishery.  This amount is substantially less than stated in your comment 
although the comment was extended to the “local economy.”  The value of the SAF to the regional 
fisheries and local economy is predicated upon inputs from all six SAF locations, not just Tongue 
Point.  The same number of fish can be released and would be available in the ocean and SAF fishing 
areas.  Only the acreage available to commercial fishing at Tongue Point is reduced.  Given only a 
19% reduction in acreage at the Tongue Point SAF associated with the restoration feature, we have 
concluded that the reduction in fishing area for the SAF at Tongue Point would negligibly affect the 
regional fisheries and local economy. 
 
Only 14% of the area encompassed by the Miller Sands Drift fishing site would be precluded from 
future use by drift fishermen with implementation of the Miller-Pillar feature.  There is no evidence 
that a dozen drifts as alleged in your comments would be lost with implementation of this feature.  
Consideration of compensatory mitigation is not warranted because commercial fishing will not be 
precluded at Tongue Point SAF or Miller Sands Drift due to implementation of these two restoration 
features.  Commercial fishing can continue at either location. 
 
Little moorage activity occurs in Lois Island embayment.  Most recreationists in the Tongue Point area 
are day users that launch and haul out of the nearby John Day boat ramp.  The original restoration 
feature at 357 acres would have left adequate moorage space in the embayment for the occasional user.  
The revised feature, at 191 acres, would provide substantial moorage area for small boats. 
 
The actual zoning for the Lois Island embayment is aquatic conservation, not aquatic development.  
Thus, industrial/port development is not a compatible use or the use “expected” by local planners.  
Further, the Corps constructed a deep draft navigation channel and turning basin at Tongue Point in 
1986.  No commercial use of the Tongue Point piers associated with deep draft navigation has 
occurred since construction of this navigation feature.  Also, we cannot discern from your comment 
how the ecosystem restoration feature in the embayment would inhibit future use of the Tongue Point 
piers and associated industrial property.  The Tongue Point piers are located 3,200 feet from the 
ecosystem restoration feature as revised. 
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Corps of Engineers Response 
 
SS-9 (con’t).   
 
Landings and ex-vessel values by species at Tongue Point select area commercial fishery, 1996-2002. 
Data presented was provided by the Oregon Department of Fish and Wildlife. 
 

Tongue Point Year Spp Number Pounds 
Price 
per lb 

Ex-vessel 
Value $a 

  
1996 CHS $1.88

 CHF 50 752 $0.90 $677
 COH 1,955 16,376 $0.62 $10,153
  2,005 17,128 $10,830
  

1997 CHS $2.36
 CHF 180 2,615 $0.89 $2,327
 COH 861 6,481 $0.73 $4,731
  1,041 9,096 $7,058
  

1998 CHS 31 484 $2.56 $1,239
 CHF 431 6,341 $0.92 $5,834
 COH 3,374 27,715 $0.63 $17,460
  3,836 34,540 $24,533
  

1999 CHS 199 2,836 $2.80 $7,941
 CHF 339 5,002 $1.39 $6,953
 COH 3,659 31,737 $0.84 $26,659
  4,197 39,575 $41,553
  

2000 CHS 947 12,310 $2.51 $30,898
 CHF 252 3,764 $1.25 $4,705
 COH 10,731 97,104 $0.55 $53,407
  11,930 113,178 $89,010
  

2001 CHS 1,631 24,410 $2.06 $50,285
 CHF 62 677 $0.70 $474
 COH 1,368 11,172 $0.27 $3,016
  3,061 36,259 $53,775
  

2002b CHS 2,778 38,438 $2.50 $96,095
 CHF 1,672 27,313 $0.50 $13,657
 COH 13,806 137,650 $0.31 $42,672
   18,256 203,401 $152,423

 
a   Ex-vessel value (pounds landed * average weekly price per pound) 
b   Preliminary landings and prices through 10/04/02 
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the disposal operations will likely cause short-term harm, including takings of 
endangered salmon. 
 
Established benthic productivity at both sites would be sacrificed to an uncertain 
outcome.  The coarse sand proposed to be dumped is nearly devoid of organic content 
and would provide extremely poor substrate for biological colonization.  The double 
handling of sediment at Lois Embayment, through the preliminary use of a sump, assures 
that most finer material will be washed away.  Contaminants would be suspended and 
distributed, while organic habitat forming materials would be lost.  This is not the best 
way to build a swamp. 

SS-10 
The type of habitat (shallow water flats) created by constructing Miller-Pillar and filling 
Lois Embayment has increased over the past 100 years in the Columbia River estuary.  
There is not a lack of this habitat near the sites, nor a shortage in the estuary.  There is no 
certain benefit to salmon from these projects, but there are clear detriments.   
 
It would be worthwhile to experiment on a small scale (say 40,000 cubic yards, similar to 
the experiment at Benson Beach) with using dredge spoils for habitat creation.  But the 
Lois Embayment and Miller-Pillar sites are not appropriate locations for such an 
experiment.  These can only be considered dumpsites at this point, environmentally and 
economically harmful dumpsites. 
 

* 
 
The Columbia and Lower Willamette River Channel Improvement Project, as proposed, 
violates numerous state and federal laws.  The mandates of the National Environmental 
Policy Act were not followed in numerous instances of impropriety and omission.  The 
Clean Water Act violations have been partially itemized by the September 2000, 
rejections of the Section 401 Water Quality Certifications by Oregon’s Department of 
Environmental Quality (DEQ) and Washington’s Department of Ecology (Ecology).  
Most of the inconsistencies with state ordinances and planning goals, including those 
documented in December 1999, by Oregon’s Department of Land Conservation and 
Development (DLCD), and in September 2000, by Washington’s Ecology still remain.  
The proposed ocean disposal at the Deep Water Site is contrary to numerous provisions 
of the Marine Protection, Research and Sanctuaries Act.   

SS-11 
Columbia Deepening Opposition Group (CDOG) and others have pointed out these and 
many additional ways in which the proposed dredging, blasting and disposal actions are 
illegal.  Our previous comments to the FEIS still apply and are incorporated into these 
comments by reference, as are the FEIS comments by Northwest Environmental 
Advocates, Columbia River Crab Fishermen’s Association, Columbia River Inter-Tribal 
Fish Commission, Boyce Thorne-Miller, and Columbia River Estuary Study Taskforce.  
There are many other worthwhile comments to revisit, but these should provide a pretty 
good idea of some of the major environmental and legal deficiencies of this deepening 
project. 
 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-10.  The determinations of “may adversely affect listed salmonids” made for the Lois Island 
Ecosystem Restoration Feature and the Miller-Pillar Ecosystem Restoration Feature were made by the 
Corps in the December 28, 2001 Biological Assessment (BA) for the project (reference Section 
8.4.1.1, page 8-14).  The determination is based on the potential for short term adverse effects 
associated with implementation of the restoration features [2001 BA, Section 8.4.1.1; NOAA Fisheries 
2002 Biological Opinion (BO), Section 6.7.2, 6.7.2.1 and 6.7.2.3].  Incidental take will occur (NOAA 
Fisheries 2002 BO, Section 12.2) and NOAA Fisheries determined that the level of anticipated and 
unquantifiable take is not likely to result in jeopardy to the species (NOAA Fisheries 2002 BO, Section 
12.3).  Most importantly, the NOAA Fisheries Service and the Corps concluded that over the long-
term, these restoration features would provide benefits to listed ESUs (2001 BA, Section 8.4.1.1; 
NOAA Fisheries 2002 BO, Section 6.7.2, 6.7.2.1 and 6.7.2.3). 
 
Established benthic productivity at both locations would be temporarily lost during construction.  For 
Miller/Pillar, the NOAA Fisheries study (Hinton et al. 1995) documented the relatively low benthic 
productivity of the eroded area.  Their results are presented in more detail in Section 4.8.6.3 of the 
Final SEIS.  Temporary placement of material in a sump adjacent to the navigation channel 
(encompassing approximately 145 acres in a 600-foot wide by 2 mile long area) would result in the 
short-term reduction (2-year construction period) of benthic productivity associated with the site.  
Water depths are approximately 35 to 60 feet, thus benthic productivity associated with the location is 
relatively low compared to shallower, less energetic areas in the estuary. 
 
The material to be dredged from the navigation channel and ultimately placed at Lois Island 
Embayment and Miller-Pillar Restoration Feature is medium grained sand, with some fine and coarse-
grained sand, rather than coarse-grained sand as stated in the comment.  Dredged material from the 
navigation channel proposed for the Lois Island and Miller-Pillar restoration features is suitable for in-
water disposal and is not an issue relative to these ecosystem restoration features (1999 Final IFR/EIS, 
Section 2.5.1 and 6.4.1; 2001 BA, Sections 6.1.5 and 8.4.1.1).  For Lois Island and Miller-Pillar, our 
revised restoration action will focus on development of tidal marsh habitat rather than shallow subtidal 
and intertidal habitat as originally proposed.  This addresses the issue brought up by several 
commentators of there being more shallow water flat habitat currently than historically in the 
Columbia River estuary. 
 
The Corps believes there is no need to conduct experiments to develop tidal marsh habitat. One needs 
to only look at the shorelines of Lois and Mott Islands, South Tongue Point, Miller Sands Island, and 
Spit and Pillar Rock Island to observe tidal marsh habitat that has established on dredged material.  
The extensive tidal marshes of Cathlamet Bay, which lie upstream of Lois Island embayment, will 
provide an abundant source of plant propagules and benthic invertebrates for colonization of the 
restoration feature.  Lois Island embayment is a relatively quiescent environment with limited wind 
fetch afforded by protection from Tongue Point, the Oregon shore, and Lois and Mott Islands.  River 
currents are not substantial.  Thus, the Corps anticipates that silty sediments will continue to 
accumulate in the embayment naturally, including on the restoration feature, which should further 
enhance tidal marsh development and benthic invertebrate establishment.  Similar marsh habitat 
development in protected environments in the estuary, including some on dredged material, can be 
observed at Miller Sands embayment and Pillar Rock Island.  Sediment accumulation at Miller Sands 
embayment has occurred since completion of the Miller Sands Spit in 1976, which has led to the 
development of additional tidal marsh habitat.  Concentrations of migrant and wintering shorebirds that 
feed on benthic invertebrates at Miller Sands embayment attest to the benthic invertebrate abundance 
in that environment and the likely benefit of the proposed action. 
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CDOG has also complained of the extreme inequity of the project design.  Those who do 
not benefit in any way from this project are compelled to pay for it by suffering 
degradation of their environment, their livelihood and their health.  Many of these 
disproportionately impacted individuals are members of low-income or minority 
populations.  This is not only unfair, but it is contrary to Executive Order 12898, 
Environmental Justice.  The Corps opinion in the FEIS is that “no low-income or 
minority populations would be adversely affected” by this action. 

SS-11 
The fact is that the communities of the Columbia River estuary include a higher 
proportion of low-income individuals than most of the rest of the Northwest.  The direct 
losses to salmon and crab fisheries caused by this project would ripple through these 
already stressed local economies.   
 
Actions that, even in the short term, harm endangered salmon would likely result in lower 

SS-12    harvest opportunities for commercial,  recreational  and tribal fishers.   An  unfair  burden 
would be placed on those who would not benefit. 
 
Distribution of toxic contaminants in river sediments would result from disturbance by 
dredging and blasting, and from flow-lane and open-water disposal, as well as from 
suspension during side-slope adjustment to the deeper channel.  Even the outrageously 
inadequate  chemical  characterization  of sediments offered in the project documentation 

SS-13    indicates  the  presence  of  dangerous  chemicals.   Some  degree of distribution of toxics 
resulting from actions taken while building this project is undeniable.  The settling of 
these chemicals in shallows and broadly in the estuary increases their availability for 
uptake through the food chain, ultimately threatening aquatic life and human health.  The 
people of the estuary and members of Columbia River tribes are among those most likely 
to suffer from greater incidence of cancers, developmental abnormality and endocrine 
disruption.  
 
Question 8:  Does the Corps plan to complete a Disparate Impact Analysis of the 
economic,  environmental  and  health  effects  of  the  proposed  deepening  project, 

SS-14    considering    if    certain    populations    may    disproportionately   suffer    adverse 
consequences?  If not, please explain. 
 

* 
 
There are numerous additional problems with this project that the Corps seems 
predisposed to minimize in the DEIS.  This is an unfortunate attitude, because 
stakeholders and decision makers deserve an unbiased presentation. 

SS-15 
For example, the DEIS predicts “as much as a 4.5% increase in the total suspended 
sediment load in the lower Columbia River as a result of the project.” (DEIS, page 6-32) 
Is this a good thing, perhaps providing material to help build habitat, as suggested?  Or 
will much of this suspended sediment be composed of fine materials with DDT, PCBs, 
and dioxins attached?  I can’t tell from the document, but a 4.5% increase seems 
significant enough to demand further analysis. 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-11.  The comment provides only generalized allegations concerning compliance with various 
federal and state laws.  The Federal Government’s compliance with NEPA is addressed elsewhere 
through detailed responses to comments on specific aspects of the NEPA evaluation of the project.  
The Corps’ continued coordination with Washington and Oregon resource agencies, its recently filed 
applications for Section 401 certification, and its revised 404(b) evaluation and CZMA consistency 
determination, all demonstrate compliance with the Clean Water Act, CZMA and underlying state 
policies for the channel improvement project.  The Corps and USEPA believe that compliance with the 
Ocean Dumping Act has been demonstrated and will be completed by USEPA’s designation of new 
ocean disposal sites. 
 
The Corps disagrees with the comment’s allegations regarding compliance with Executive Order 
12898.  As detailed in response to specific comments on potential impacts to crab, salmon and other 
aquatic resources, the project is not anticipated to have significant adverse effects on commercial 
fisheries or other aquatic resources.  Further, contrary to the comment’s allegations, economic benefits 
associated with the project would accrue to the entire region, including the communities of the 
Columbia River estuary. 
 
The analysis of entrainment of crab forecasts an incremental impact of from approximately 3,000 to 
26,000 harvestable crab during construction, and a total impact of from approximately 4,000 to 9,000 
harvestable crab annually during maintenance.  This compares to an annual harvest of approximately 
5.3 million crabs from the Washington and Oregon crab fisheries proximate to the Columbia River.  
This analysis is based on a new statistical model developed by the University of Washington College 
of Fisheries that Pacific Northwest National Laboratories applied to actual samples of maintenance 
dredging. 
 
SS-12.  While there would be some displacement of fishing grounds in part of the Lois Island 
embayment and at the Miller-Pillar ecosystem restoration feature, these areas comprise a small portion 
of available fishing grounds and are not projected to have significant effects on fishing opportunity.  
The analysis of impacts to salmon does not indicate that there will be lower harvest opportunities for 
commercial, recreational and tribal fishers, as the comment suggests. 
 
SS-13.  The Corps and EPA disagree with the comment.  Both agencies partnered in developing and 
conducting sediment characterization studies and concurred in the interpretation of the characterization 
results presented in the 1999 Final IFR/EIS.  The biological assessment and biological opinions 
examine the issue of contaminants in detail and concluded that the sediments involved in the dredging 
are not likely to raise issues regarding contaminants.  Several thousand samples of sediments were 
included in this analysis.  Sediment characterization has been adequate for the project proposed except 
for the Astoria turning basin.  During the ESA consultation, the sediment quality information presented 
in the 1999 Final IFR/EIS and from other sources, including the Corps’ database with thousands of 
samples collected in and adjacent to the channel, was reviewed in detail.  The information was 
compared with the DMEF screening levels as well as the threshold limits used by the NOAA Fisheries.  
Two areas outside the channel exceed the DMEF and/or NOAA Fisheries concern levels, specifically, 
PAHs exceed NOAA Fisheries values at Skipannon Channel and PCBs exceed both the DMEF and the 
NOAA Fisheries values at Vanalco on the Columbia River.  However, since these areas are outside the 
dredging prism for this project, they will not be impacted by the project.  These two locations are noted 
and identified in the information contained in the Corps’ amendment letter to the Biological 
Assessment and available on the Corps website. 
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On the same page there is a discussion of side-slope adjustments over a period of 5-10 
years.  Not only are the shallower areas that would slough more likely to harbor 
contaminants, but also this process “may cause erosion at some previous beach 
nourishment sites.” Well, people live near some of these sites, like at Stella or on Puget 
Island.  Ship wake erosion is already threatening some of their homes, now a deeper 
channel could make things worse. 

SS-15 
Question 9:  Does the Corps plan to mitigate for erosion caused by this project that 
directly or indirectly damages private property?  If not, please explain. 
 
I haven’t seen a discussion of the Clean Air Act in relation to this project.  A plan to 
operate diesel dredges 24-7 for at least two years would have a substantial effect on air 
quality, especially near the Portland metropolitan area and Longview.  I’m not sure how 
much of an effect. 

SS-16 
Question 10:  What quantity of particulate emissions, and other air pollution, can 
we expect from two years of continuous diesel dredge operations excavating and 
disposing in excess of 15 million cubic yards of sediment?  Please consider the 
concurrent maintenance dredging impacts to air quality when formulating your 
answer. 
 
Timing windows to allow for salmon migration are not included for most of the work 
contemplated during construction of the deeper channel.  The DEIS states on page 6-34 
that “dredging occurs in areas where salmon are not present at depths greater than 20 
feet.” To begin with this is not a true statement, but I’m curious about the impacts to 
habitat shallower than 20 feet when upland disposal occurs. 

SS-17 
Question 11:  Will the in-water work window of November 1 through February 28 
be observed when pipelines are extended through areas shallower than 20 feet for 
the purpose of upland disposal?  If not, please explain why this would not have an 
adverse impact on salmon. 
 
Some runs of salmon and steelhead in the Columbia River Basin are so depleted that they 
simply can’t take additional stresses; the likelihood of extinction is too great.  Yet on 
page 6-49 of the DEIS I read:  “Direct impacts to listed fish could occur during dredging, 
disposal,  and  blasting  activities.   Fish  could  be  pumped into dredges, thereby causing 

SS-18    injury  or  death.   Fish  could  be  harmed  by  dumping of  dredged  sediments,  as  these 
materials could smother food items, create turbidity in the water, or release contaminants 
into the ecosystem.  Removal of a single, deep-water rock formation would require 
underwater blasting, which could kill or injure fish.”  This certainly sounds serious, 
though the Corps and NMFS negotiated some actions that might reduce some of these 
effects.  Impacts are still expected, however, and these are impacts that many of the listed 
species cannot afford. 
 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
SS-14.  The analysis of environmental impacts does not indicate that there will be a disproportionate 
effect on certain populations.  Specifically, the analysis of impacts to the crab population indicates 
very small impacts on the population available for harvest.  Similarly, the conclusions of the 
consultation with NOAA Fisheries and the USFWS do not indicate an impact on salmon populations 
likely to result in adverse consequences to certain populations. 
 
SS-15.  The potential impacts due to increased suspended sediment (SS) and contaminant movement 
were also raised by NOAA Fisheries during consultation on endangered salmonids.  The referenced 
text is a summary of information from the 2001 BA.  These issues were thoroughly addressed during 
the SEI workshops and more complete discussions are presented in the 2001 BA.  The 4.5% increase 
in SS would increase low flow SS concentrations by about 2 mg/l, raising them to about 12 mg/l.  
During high flows the background SS is 20-50 mg/l and the increase would be less than 1 mg/l.  The 
increased SS would only increase estuary deposition by an average of less than 1 mm.  Also see the 
response to state comment S-154. 
 
SS-16.  Section 6.8.3 of the 1999 Final IFR/EIS discusses impacts of the deepening the channel on air 
quality based on the estimated dredging time for channel deepening. 
 
 
SS-17.  The statement you refer to should read that migrating juvenile salmon are not abundant at 
depths greater than 20 feet in the main navigation channel.  The Final SEIS will be changed 
accordingly.  The only potential impact from the outfall pipes in less than 20 feet of water during 
upland disposal operations would be the disturbance of juvenile salmon during downstream migration.  
Studies (Carlson et al. 2001) done on the behavior of juvenile salmon in the vicinity of the upland 
disposal site out fall pipe have indicated that they easily avoided the pipe and continued their migration 
downstream without any significant delay.  Similarly, during disposal, juvenile salmon are expected to 
move under the temporary pipeline for the short period of time that it is in place.  Consequently, the 
federal agencies through the ESA consultation have not restricted upland disposal operations to the in-
water work period. 
 
SS-18.  The list of impacts referred to are those identified as potential impacts from the project prior to 
any actions to minimize adverse impacts.  As indicated in the Final SEIS and Biological Opinions, the 
minimization actions are such that the agencies no longer believe that the risk to listed species warrants 
any mitigation.  Mitigation for impacts at the ocean disposal sites is being addressed in the EIS through 
the consideration of the placement of site alternatives.  The locations of the sites that will be 
considered for proposal as 102 sites are based on minimizing impacts to the marine environment and 
fisheries.  In addition, under the preferred alternative for the channel improvement project, the Corps 
intends to further avoid impacts at the Deep Water Site by using dredge materials to construct 
restoration features.  With regard to crab impacts from dredging, the analysis of entrainment impacts 
indicates that impacts to the crab fishery are small.  The Corps has used mitigation sequencing to 
avoid, reduce and minimize adverse impacts.  Given the small level of impact, compensatory 
mitigation is not warranted.  There is a potential to impact crabs with O&M flowlane disposal 
downstream of CRM 5.  This flowlane area is small compared to the estuarine area (CRM 15 to mouth, 
bank to bank) inhabited by Dungeness crab.  The project flowlane disposal increment compared to the 
existing condition is small.  See also responses to F-2, S-6 through 14, and S-17. 
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On page 6-55 of the DEIS the Corps acknowledges, “Deepening the navigation channel 
would impact benthic and fisheries habitats not previously disturbed by dredging,” and, 
“Ocean disposal would occur at the Deep Water Ocean Disposal Site about 10 years after 
construction, which would adversely affect marine resources at that location.”  (Actually 
ocean disposal may occur during construction if sediment volumes were underestimated 
or the Lois Embayment disposal site is not used.) 

SS-18 
Question 12:  Are mitigation actions, or compensatory mitigation, planned to offset 
the stated “Unavoidable Adverse Impacts” to benthic and fisheries habitat in the 
Columbia River, and marine resources at the Deep Water Site?  If so, please 
describe.  If not, please explain why there should not be mitigation for 
acknowledged unavoidable adverse impacts. 
 
On page 3 of the Section 404 Evaluation, in Volume 2 of the DEIS, flowlane disposal is 
proposed “in areas over 65 feet deep in five specific areas: downstream of CRM 5; CRMs 
29 to 40; CRMs 54 to 56.3 on the Oregon side of the channel; and CRMs 72.2 to 73.2 on 
the Washington side.”  As you are aware, such disposal in areas covered by the Columbia 
River Estuary Dredged Material Management Plan would constitute a violation.  I would 
like to ascertain if such violations have previously occurred, as other violations of local 
ordinance during Corps maintenance disposal have been documented at Miller Sands and 
Welch Island.  This would help to demonstrate the commitment of the Portland District to 
respect local jurisdictions.    

SS-19 
Question 13:  Has flowlane disposal in estuary areas over 65 feet deep occurred at 
the above locations or at any other estuary site during the past five years?  Please 
itemize.  If these actions were in violation of the Columbia River Estuary Dredged 
Material Management Plan, please explain why this happened. 
 
I’d like to return briefly to the issue of chemical contamination of Columbia River 
sediments.  In rhetoric the proponents of this project often claim that the sediments of the 
navigation channel are 100% clean, coarse sand.  I wish this were true, but we all know 
that it is not.  The revised Section 404 Evaluation, in Volume 2 of the DEIS, although 
providing only a brief summary offers some insight into the contamination problems. 
 
Ninety grab samples from the Columbia River shipping channel were selected for 
physical analysis.  Four of these exceeded 20% fines and had greater than 5% total 
volatile solids.  This is far from the false claims that have circulated. 

SS-20 
Twenty-three samples were analyzed for certain chemicals.  Pesticides were found in 
four, PCBs in one, polynuclear aromatic hydrocarbons in all, and dioxins or furans seem 
to have been indicated in three samples.  This is enough cause for alarm to investigate 
further. 
 
Of course, relying on a handful of grab samples is ridiculous.  We need testing to the full 
depth of proposed dredging and a much larger pool of chemically analyzed samples.  
Perhaps even more important we need samples from the shallower areas to the side of the 
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SS-19.  In general, maintenance activity within the last five years has targeted flowlane disposal at 
depths of 45 to 65 feet.  The 1998 Dredged Material Management Plan (DMMP) specifically identifies 
areas where the Corps proposed to exceed the 65-foot depth restriction.  The Corps proposes flowlane 
disposal below 65 feet at selected locations as part of the channel improvement project.  The Corps has 
applied to Clatsop County for approval of this request. 
 
 
 
 
 
 
 
 
 
SS-20.  All physical and chemical information resulting from the 1997 sediment quality evaluations 
are presented in Appendix B of the August 1999 Final IFR/EIS.  In addition 34 plates are provided 
indicating sample locations.  Further, the main report of the 1999 Final IFR/EIS, Section 7.0 on page 
B-8 and 9 discusses four “samples of interest” which contain fines and had detectable contaminates.  
Three are not with in the proposed navigation channel and will not be dredged.  The remaining sample 
is material dredged the previous year from the Willamette River and placed at Morgan’s Bar and is not 
representative of the Columbia River sediments.  Contaminates when detected in these samples are 
well below DMEF screening levels.  These four samples do not represent the material to be dredged 
from the navigation channel, which is clean, well-washed sand.  The one exception to this is the 
material in the turning basin in Astoria, which will require additional testing per the DMEF, if dredged. 
 
Additional testing has been conducted in the Columbia River.  Sediment quality reports are posted on 
the web at https://www.nwp.usace.army.mil/ec/h/hr/.  Much of the Corps data and data from other 
sources such as dredged material disposal permits and USEPA or state clean-up actions are available in 
a regional GIS linked database managed by the WDOE called SEDQUAL.  SEDQUAL is provided 
free of charge by WDOE.  Sediment testing throughout the navigation channel has shown that the 
material is clean sand.  Over 100 separate Corps studies representing more than 4,000 samples on the 
Columbia River have been identified.  This information was analyzed as part of the Corps’ amendment 
to the Biological Assessment.  This information continues to be updated.  The Corps is actively 
populating the SEDQUAL Database to include these identified Corps studies. 
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channel; here potential pockets of contamination will be released during side-slope 
adjustment. 
 
There are several other studies and permit processes that have addressed contamination of 
Columbia River sediments.  Bringing the data from various agencies and private groups 
together and processing it in such a way that it can be depicted spatially seems like a 
good project for the Corps to support.  In addition to helping us understand the 
implications of channel deepening, this would be useful for improving on-going 
maintenance dredging practices and informing port improvement projects. 

SS-20 
To date, the Corps, in relation to evaluation of this proposed action, has provided only 
inadequate information regarding chemical contamination of Columbia River sediments.  
This improperly shifts the burden of proof to the reviewer.  In order for the public and the 
state resource agencies to make informed decisions, the burden of proof must be shifted 
back to the Corps and the project sponsors. 
 
Question 14:  Has the Corps conducted any additional chemical analysis of samples 
in or near the Columbia River navigation channel since the 1997 sampling for this 
project?  If so, please provide this information in a comparable format to that in the 
FEIS, or at least in a format in which locations can easily be connected with results. 
 

* 
 
As required by the Magnuson-Stevens Fishery Conservation and Management Act 
(MSA) the Corps has at least begun to consult with NMFS regarding the impact of these 
proposed actions on Essential Fish Habitat (EFH).  NMFS has already indicated that they 
believe the project “likely to adversely impact” EFH for coho and chinook salmon.  
There also appear to be substantial adverse effects on groundfish and coastal pelagic 
EFH, both from dredging in the estuary and disposal at the Deep Water Site. 

SS-21 
NMFS and the Corps should consult with the Pacific Fishery Management Council, as 
required under the EFH Final Rule, before completing Conservation Recommendations. 
 

* 
 
Impacts  to  non-listed  species  must  be  fully  evaluated.   The  studies  on eulachon and 

SS-22    especially white sturgeon  are decidedly unsatisfactory.   It appears that this  dredging and 
disposal have a very strong likelihood of harming sturgeon, yet no mitigation is offered. 
 
Although  Dungeness  crab  have  long  had  a  spotlight  in  this  process,  very  little  has 

SS-23    changed that might protect this ecologically and commercially important species. 
 
River lamprey has been added to Oregon’s protected species list.  These fish,  as  adults, 

SS-24    are  closely  associated  with shipping  channels  and are often entrained during dredging. 
They were identified as recently as this summer in the Columbia River estuary area. 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-21.  The EFH assessment for coastal pelagics and groundfish was submitted along with the revised 
EFH assessment for coho, during the ESA consultation.  NOAA Fisheries has provided conservation 
recommendations for coho in their biological opinion.  Revisions to the coastal pelagics and 
groundfish EFH assessment were made as a result of comments received from the Pacific Fisheries 
Management Council on the Draft SEIS.  The revised EFH assessment for coastal pelagics and 
groundfish is included in the Final SEIS. 
 
SS-22.  The Corps disagrees with the unsupported claim that the studies done are unsatisfactory.  The 
studies were designed and carried out by state agency researchers that have been involved in smelt and 
sturgeon research for several years and are recognized experts in this field.  The research being done 
on sturgeon behavior in deep holes will be used to manage disposal to minimize impacts to sturgeon 
during disposal operations. 
 
SS-23.  Substantial additional analysis of impacts of entrainment to Dungeness crab has occurred since 
the 1999 Final IFR/EIS.  This analysis confirms the earlier conclusion that entrainment is not likely to 
have a significant adverse impact to Dungeness crab populations in the Washington and Oregon region 
around the Columbia River.  The project has also been changed since 1999 to minimize to the extent 
practicable the use of ocean disposal under the preferred option (see Final SEIS, Exhibit K-4.). 
 
SS-24.  The project is not expected to have any impact on river lamprey.  Contrary to your statement, 
river lamprey have never been collected in any entrainment sampling done in the lower Columbia 
River.  River lamprey spawn in upriver tributaries as adults.  The larvae remain in the bottom sediment 
in the tributaries for one to two years and then migrate back to the ocean as sub-adults.  They use the 
lower river only as a migratory corridor.  Lamprey tend to be pelagic swimmers and apparently are not 
found near the bottom since none have been collected in the dredge entrainment samples.  This project 
has been coordinated with the States of Oregon and Washington Departments of Fish and Wildlife 
since its beginning and impacts to river lamprey have never been raised by either agency.  The 
comment does not explain what situation requires a protocol.  Therefore, the Corps cannot respond to 
that part of the comment. 
 



 Stakeholders/Special Interests-12

Question 15:  How does the Corps intend to coordinate with the state of Oregon to 
protect river lamprey (Lampetra ayresi)?  If you have no plans, please explain the 
protocol when situations like this arise. 
 
Finally, I’ll return to the economics of this project.  The Corps expects that the number of 
transits of ships on the Columbia River will remain about the same with or without 
deepening.  The technical review panel that examined the benefits of this action 
suggested a high probability that fewer container ships would call on Portland if the 
channel were deepened.  I’d like to understand what this project would mean for jobs. 
 
Fewer transits, I presume, would reduce longshore jobs.  On the other hand, if we were to 
see increased tonnage moved as result of this project then some increase in jobs handling 
this material might be expected.  We are all aware that there are thousands of jobs that 
relate to maritime commerce, although almost all of these jobs would not be affected by 
channel deepening.  It would be useful if we could refine the expected impact of this 
action. 

SS-25 
Of course, many jobs would be lost due to environmental degradation and reduced 
fishing opportunities.  The impacts to the salmon and crab industries would not only hurt 
the fishers but would reduce employment in processing, supply and other related services. 
 
Question 15:  Does the Corps have any projections as to whether proceeding with 
this deepening project would result in a net gain or loss of jobs?  If so, please break 
out your estimates on both a national and Columbia River-specific basis.  Be sure to 
allow for the loss of employment opportunities expected in natural resource 
dependent coastal economies. 
 

* 
 
I could continue for many more pages, but I think that I’ve made some useful points.  I 
expect answers to my questions, and I hope that I’ve asked them respectfully.  I certainly 
intend no disrespect. 
 
Many people have worked for ten, twelve, even fourteen years trying to make this project 
a reality.  I suppose that most people now realize that it probably isn’t going to happen.  
It’s nobody’s fault.  Lots of good work has been done, much of which can be used to 
improve the ecology and utility of the Columbia River estuary. 

SS-26 
The Columbia will continue to be a gateway of international trade.  Its ports can be proud 
as they roll with the dynamic changes of commerce.  But this is not the river of one 
industry.  Some love it for recreation, others for its electricity.  Some drink the spirit of its 
views; others make a living pulling its fish. 
 
Welcome to a paradigm shift.  Americans value special places like the Columbia River 
estuary.  This is no longer the Northwest Passage with a waterfall.  It is Critical Habitat 
for salmon and people alike. 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
 
 
 
SS-25.  The comment misrepresents the panel’s findings.  The panel was concerned about the apparent 
assumption in the Corps’ analysis that there would be fewer vessels with a deeper channel, and that 
reduced service could have a negative impact on local shippers.  Further, the Corps’ analysis focuses 
on benefits to the nation, rather than the region, and changes in local employment are not included in 
the benefit estimate.  The project is not anticipated to reduce fishing opportunities in a manner that 
would have significant economic impacts.  The Corps’ analysis by regulation evaluates national 
economic development benefits.  It does not look at projections for jobs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-26.  The Corps concurs with your statement that, “lots of good work has been done, much of which 
can be used to improve the ecology and utility of the Columbia River Estuary.”  The Corps further 
believes this good work has been used to further advance the channel improvement project and the 
estuary.  The project will improve the navigational efficiency of the Columbia River while restoring 
ecosystem functions and values.  The Corps maintains that the project reflects the proper balance and 
complies with all applicable law. 
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This channel improvement project cannot pass economic muster and it would irreparably 
harm the ecosystem of a special place.  Further, it’s simply not fair to hard-working, 
sincere people who happened to be a bit under-represented.  This is a national example of 
a Corps project that should never proceed. 
 
It shouldn’t have made it this far.  It wouldn’t have without some powerful, well-meaning 
political influence.  Now it is exposed and our political leaders have a few questions. 
 
It’s time to join in the paradigm shift.  We will look first to improve the health of the 
Columbia River estuary.  We need to make the best attempts we can at restoration, while 
first fighting to conserve this priceless ecosystem.   
 
We will find superior ways of maintaining the channel for safe and productive 
navigation.  Already some exciting progress has been made discovering beneficial uses 
for dredged material. 

SS-26 
A very real challenge is to implement some meaningful mitigation to offset the 
environmental and economic damage done every year by Columbia River navigation 
channel maintenance and the mouth of the Columbia River project.  For decades these 
major projects have proceeded without mitigation.  It is time to be honest about their 
adverse impacts, including unintended consequences like encouraging vast settlements of 
avian predators.  We’ve learned a lot about the problems with maintenance dredging 
while studying channel deepening.  Let’s put this good work to use and start making up 
for the damage we’ve caused while maintaining a vitally important navigation pathway. 
 
If we coordinate this long-overdue dredging mitigation with the estuary-related 
reasonable and prudent actions of the Federal Columbia River Power System Biological 
Opinion (Actions 158-163 and 194-197), then we might begin to make some real 
progress towards salmon recovery on this end of the river.  
 
Thank you again for providing a chance to comment on your proposal. 
 
Sincerely, 

 
 
 
 
 

Columbia Deepening Opposition Group Comments 

Corps of Engineers Response 
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From:  Peter Huhtala [mailto:huhtala@teleport.com] 
Sent:  Monday, September 16, 2002 10:18 AM 
To:  Bob Willis; jgrigg@portoflongview.com 
Subject:  Columbia River CIP comments for DEIS and SEPA 
 
Dear Mr. Willis and Ms. Grigg, 
 
Please accept this note and the attached Word document as additional comments to the 
Draft Supplemental Environmental Impact Statement for the Columbia River Channel 
Improvement Project.  The document is a copy of comments submitted in February of 
2002 relative to the Mouth of the Columbia River maintenance project.  They have a 
direct relation to this DEIS, especially concerning ocean disposal options, including the 
possible designation of the “Deep Water Site” as described in Appendix H of the 1999 
Final Environmental Impact Statement for the channel deepening project. 
 
Regards, 
 
Peter Huhtala 
Executive Director 
Columbia Deepening Opposition Group 
PO Box 682 
Astoria, Oregon 97103 
(503) 325-8069 
 

Columbia Deepening Opposition Group 
PO Box 682 

Astoria, Oregon 97103 
(503) 325-8069 

 
Comments regarding Mouth of the Columbia River 

Dredging and Disposal 
Corps of Engineers Public Notice NWPOP-CRA-F02-001 

 
Submitted Jointly with: 

 
Ocean Advocates 

Clean Ocean Action 
Coast Alliance 

Friends of the Earth 
 
 
February 20, 2002 
 
US Army Corps of Engineers 
Portland District 
Operations Division 
PO Box 2946 
Portland Oregon 97208 – 2946 
 
US Environmental Protection Agency 
Region 10 
Ocean Dumping Coordinator 
1200  6th Av. 
Seattle, WA. 98101 
 
Washington Department of Ecology 
Permit Coordination Team 
PO Box 47600 
Olympia, Washington 98504 - 7600 
 
Oregon Department of Environmental Quality 
811 SW 6th Av. 
Portland, Oregon 97204 –1390 
 
Oregon DLCD 
635 Capitol St. NE 
Suite 200 
Salem, Oregon 97301-2540 
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The following comments are submitted by CDOG, the Columbia Deepening Opposition 
Group, a public benefit non-profit corporation based in Astoria, Oregon, and Ocean 
Advocates, a national non-profit organization based in suburban Washington, DC, 
(Maryland) and Seattle, Washington, and also on behalf of Coast Alliance, a national 
non-profit organization in Washington, DC; the Northwest (Seattle) office of Friends of 
the Earth, a national non-profit organization; and Clean Ocean Action, a non-profit 
organization in Sandy Hook, New Jersey. These comments are pertinent to the 
maintenance dredging and disposal of dredged materials at the mouth of the Columbia 
River as described in the Army Corps of Engineers, Portland District, Public Notice 
NWPOP-CRA-F02-001. We address issues in the Public Notice and relevant to the 
Marine Protection, Resource and Sanctuaries Act (MPRSA) provisions for the 
designation of ocean dumping sites. We have several concerns about the overall process 
in addition to specific concerns about the information provided and decisions relevant to 
MPRSA criteria for disposal sites for the dredged materials. 
 
The Notice of the public hearing suggests that the purpose was to acquire information or 
evidence that will be considered in evaluating the proposed maintenance dredging in 
conjunction with the Mouth of the Columbia River Federal navigation project, and it 
refers specifically to the Public Notice identified above.  Yet the Public Notice is framed 
as a “done deal” – i.e. a description of the District’s “plans to perform work.”  There is no 
mention of a decision yet to be made or, for that matter, permits yet to be granted.  We 
protest this approach, since it is essential that the public be part of the decision-making 
process regarding the designation and use of ocean disposal sites as prescribed in section 
103 of the MPRSA.  The hearing notice acknowledges this requirement, but it should be 
made clear that no final decision has been made about the ocean disposal sites or the 
dredging project itself. 

SS-27 
Both the hearing and public notices refer primarily to MPRSA section 103 and 
Regulation 33 CFR (parts 335-338).  However, under MPRSA section 103, it is clear that 
decisions under that authority should refer to section 102 and Regulation 40 CFR (parts 
225, 227,228), which set the criteria for evaluation of materials for ocean disposal and 
designation of ocean disposal sites for dredged materials. The need to meet these criteria 
is only briefly acknowledged on page 8 of the public notice, which we believe underplays 
their importance to the entire process. 
 
The Public Notice does reference Appendix H of Vol. I of the Integrated Feasibility 
Report for Channel Improvements and Environmental Impact Statement, which considers 
the criteria set out in CFR 40.  However that document examines the designation of ocean 
disposal sites in the context of the Columbia River Deepening Project. First, we believe 
combining formal EPA ocean dumping site designations with dredging project approval 
is uncommon, unjustified, and contrary to the process prescribed by MPRSA regulations.  
Furthermore, evaluations made exclusively within that context are not sufficient for the 
present situation in which temporary site designations are proposed for a different 
dredging project.  The Corps must separately address the need for the particular disposal 
sites proposed for designation – especially the Deep Water Site.  You must directly 
 

Corps of Engineers Response 
 
SS-27.  This letter was originally submitted as a comment on the Corps public notice regarding the 
Mouth of the Columbia River (MCR) maintenance project.  Congress has authorized the MCR 
maintenance project as a separate project.  The Corps has already considered the comments in this 
letter in conjunction with its action on the MCR project. 
 
CDOG did not raise these issues in commenting on the 1999 Final IFR/EIS.  The Draft SEIS does not 
have new information regarding these issues (see response to F-2). 
 
The language used in the Public Notice for the MCR project is taken directly from language 
established under Federal Regulation, particularly 33 CFR Parts 335-338, “Final Rule for Operation 
and Maintenance of Army Corps of Engineers Civil Works projects involving the Discharge of 
Dredged Material into Waters of the U.S., or Ocean Waters.”  Maintenance of Federal projects, such as 
the Mouth of the Columbia River, has already been determined by Congress to be in the public 
interest.  The Corps analysis for maintenance of the MCR channel therefore was directed at evaluation 
of how the work can most reasonably be accomplished in compliance with applicable environmental 
laws and regulation, and minimizing associated impacts, rather than a basic decision of whether the 
work should proceed. 
 
Beginning with the 1983 EIS prepared for deepening and maintenance of the MCR entrance channel, 
ocean disposal site evaluations have been conducted in compliance with the Ocean Disposal Act 
(ODA) and included public coordination.  The USEPA concurrently issued formal rulemaking and 
prepared an Environmental Impact Statement for designation of the selected sites.  Over time, the size 
of these sites proved inadequate for the quantities dredged from maintenance of the entrance channel.  
Interim site expansions were implemented in 1993 and 1997, with USEPA concurrence, to provide 
adequate disposal capacity while site designation studies were completed. 
 
The 1999 Final IFR/EIS for the Columbia River Channel Improvement Project was scoped to include 
investigation of the Columbia River offshore area for ocean disposal sites to adequately meet the needs 
for anticipated quantities from deepening the Columbia River channel and maintenance of the MCR 
entrance channel (see also responses to F-2 and S-12).  The USEPA was a cooperating agency in a 
lengthy and detailed process that involved agencies, stakeholders and the public to identify sites to 
propose for site designation.  Over this entire timeframe spanning nearly 20 years (1983-2002), 
numerous public notices, public meetings, workshops, draft and final NEPA document reviews and 
public and agency review meetings have been conducted to address the issues related to ocean disposal 
and maintenance of the MCR project. 
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evaluate the proposed disposal and site selections, applying the criteria of MPRSA sec. 
102 (as set forth in CFR 40) in the context of this particular project. 
 
We believe the absence of an Environmental Assessment is a breech of procedure 
prescribed in CFR 40.   An official Environmental Assessment for the project should be 
available before the public comment period begins and that should inform the preparation 
of a Draft Environmental Impact Statement to be issued and open for public comment no 
later than the issuance of a proposed rulemaking on the project with temporary dump site 
designations: 

SS-28 
The results of a disposal site evaluation and/or designation study based on the 
criteria stated in paragraphs (a)(1) through (11) of this section will be presented in 
support of the site designation promulgation as an environmental assessment of the 
impact of the use of the site for disposal, and will be used in the preparation of an 
environmental impact statement for each site where such a statement is required 
by EPA policy. By publication of a notice in accordance with this part of 228, an 
environmental impact statement, in draft form, will be made available for public 
comment not later than the time of publication of the site designation as proposed 
rulemaking, and a final EIS will be made available at the time of final rulemaking. 
(CFR 40, 228.6(b)) 

 
We believe an Environmental Impact Statement should be developed for the Mouth of 
the Columbia River Federal navigation project, and, as required by law, for EPA’s 
permanent designation of ocean disposal sites.   
 
Perhaps the most important breech of the MPRSA is the requirement mentioned on page 
9 of the Public Notice that “the least costly alternative, consistent with sound guidelines 
on ocean disposal criteria, will be designated the Federal standard for the proposed 
project.”  While this is indeed one of the many provisions in CFR 33 part 336.1(c)(1), it 
is in direct conflict with numerous other provisions of both CFR 33 and 40. “Least 
costly” cannot be used as the over-riding factor in decisions regarding the disposal of 
dredged materials in the ocean.  Cost is not mentioned in sections 102 or 103 of the 
MPRSA nor in CFR 40.  In CFR 33 Part 335.3, the policy of the Army Corps of 
Engineers is stated as follows: 

SS-29 
The Corps of Engineers undertakes operations and maintenance activities where 
appropriate and environmentally acceptable.  All practicable and reasonable 
alternatives are fully considered on an equal basis.  This includes the discharge of 
dredged or fill material into waters of the US or ocean waters in the least costly 
manner, at the least costly and most practicable location, and consistent with 
engineering and environmental requirements.   

 
We read this to mean that the least costly option must be considered equally with other 
options.  It does not say that the least costly option must be chosen.  In fact, to set that 
requirement or “standard” is contrary to the provisions and authority of MPRSA section  
103.  It would mean that other factors -- environmental impacts, interference with other  
uses, etc. -- carry no weight in the face of cost considerations, which, to put it simply, is 
contrary to the MPRSA. 
 

Corps of Engineers Response 
 
SS-27 (con’t).  Section 103 of the ODA provides the authority, with USEPA concurrence, for the 
Corps to select and use sites when USEPA-designated sites are not available.  The history of use 
and availability of the four existing USEPA-designated sites is documented in the 1999Final 
IFR/EIS, Appendix H.  The selection and use of any 103 sites are evaluated using the criteria (5 
general and 11 specific criteria) established under Section 102 of the Act for site designation. 
 
The Corps and USEPA disagree with the assertion that combining formal USEPA Ocean 
Dumping Site designations with dredging project approval is contrary to the process prescribed by 
MPRSA regulations. 
 
As noted previously, the preferred alternative to the channel improvement project, which is 
detailed in this Final SEIS, does not currently propose any ocean disposal for construction or the 
first 20 years of maintenance after the deeper channel is constructed.  However, if such disposal 
should become necessary (e.g., the ecosystem restoration elements are not implemented), the 
Corps anticipates doing so only after USEPA has designated the new ocean disposal sites under 
Section 102 of the ODA and anticipated that the material would be directed to the Deep Water 
Site.  Such disposal would require the independent evaluation and concurrence of USEPA. 
 
SS-28.  SS-28.  The first part of the comment, relating solely to the MCR project, is outside of the 
scope of the channel improvement project Draft SEIS.  For ocean site designations, USEPA has 
been a cooperating partner in the development of the 1999 Final IFR/EIS and intends to adopt 
relevant portions of that document in the rulemaking under the MPRSA for future site 
designations.  The USEPA also intends to adopt portions of this Final SEIS which disclose new 
information (e.g. baseline studies) collected since the 1999 Final IFR/EIS.  See Final SEIS, 
Exhibit N. 
 
SS-29.  The comment pertaining to development of an EIS relates solely to the MCR project and 
is therefore, outside of the scope of the channel improvement project as reviewed in the SEIS.  
The 1999 Final IFR/EIS for the channel improvement project addresses all factors required by law 
and regulation.  An EIS for the MCR project was prepared in 1983.  The dredging component of 
the EIS has not substantially changed.  The 1999 Final IFR/EIS was scoped to include 
investigation of the Columbia River offshore area for ocean disposal sites to adequately meet the 
needs for anticipated quantities from deepening the Columbia River channel and maintenance of 
the MCR entrance channel (see also responses to F-2, S-12, and SS-28). 
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Designation of two Ocean Dump Sites 
 
The Public Notice suggests that EPA’s ongoing designation process for the two ocean 
dumping sites – the Shallow Water Site (E), which has been used historically, and the 
Deep Water Site, which has not been used previously – should argue in favor of the  
Corps’ temporary designation of these disposal sites for the disposal of dredged materials 
from maintenance dredging in the Columbia River.  We disagree.  
 
The unused Deep Water Site must remain unused until the full EPA process has been 
completed.  There should be no supposition that designation will be the outcome of the 
process, since a full evaluation has not been completed.  We believe that an updated 
Environmental Impact Statement should be developed as part of that process, and the 
decision whether to designate the site should be made independent of decisions regarding 

SS-30     particular dredging activities, such as the proposed channel deepening project.  The site 
designation decision should be made on the basis of existing conditions relevant to the 
requirements of the Marine Protection, Research, and Sanctuaries Act (MPRSA) and its 
implementing regulations.  One of the provisions of the Act is that sites previously used 
should be given precedence in the site designation process.  Consequently, it is  
imperative that environmental conditions at the unused site remain unaltered by disposal 
activities until the designation has been made, with full public participation.  Therefore it  
is unacceptable for the Corps’ to designate an area within this site for short-term disposal  
of dredged materials.   
 
Furthermore, it has not been demonstrated that the Deep Water Site is even needed for  
the described project, given the numerous other options that are to be fully used first.   
The needs assessment has been based on the assessment of hardship if the dredging is not 
done.  That may argue the need for the dredging and for disposal provisions.  However, it 
does not imply that any particular site is indeed needed.  As stated further on, we believe  
that the full potential of the more desirable Benson’s Beach placement option is not being 
pursued. 
 
The Corps’ use of the Shallow Water Ocean Disposal Site (Site E) should be based on the 
effects of past dumping at that site, not on the supposition that it will receive permanent 
designation by EPA.  The Public Notice does not indicate whether that site has been well 
monitored nor what conflicts have arisen over its use, though it does imply that  

SS-31    management has not been what it should be and will be changed.  Appendix H of the 
Integrated Feasibility Report is clearer -- there have been serious conflicts with the crab 
fishery at Site E.  Additional detailed information about the appropriateness of the site for 
these particular dredged materials is needed and no decision about its designation and use 
should be made until the revised management plan is available for public review. 
 

Corps of Engineers Response 
 
SS-30.  See responses to F-2, S-12 through S-14, and SS-27 through SS-29. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-31.  The Federal Government disagrees with the comment.  Please see the response to previous 
comment, including cross-references.  Additional data have been collected for the Shallow Water 
Site (Expanded Site E) during the past two years.  The Corps and USEPA have collected physical 
and biological information relevant to issues of concern expressed over the use of this site.  
Additional baseline information is included in the Final SEIS, Exhibit N. 
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The Corps’ authority to designate these two sites for the specific purpose of receiving 
dredged sediments from maintenance dredging of the mouth of the Columbia River is  
based on section 103 of the MPRSA that gives the Corps the authority to issue permits to 
dispose of dredged materials at specified sites applying criteria established in section 102,  
and using wherever possible, dump sites that have been designated (not proposed for 
designation) by EPA.  If undesignated sites are to be used, the criteria for EPA 
designation still apply: 

SS-32 
In any case in which the use of a designated site is not feasible, the Secretary may, 
with the concurrence of the Administrator, select an alternative site.  The criteria 
and factors established in section 102(a) relating to site selection shall be used in 
selecting the alternative site in a manner consistent with the application of such 
factors and criteria pursuant to section 102(c). (sec. 103 (b)) 

 
We do not believe the two sites proposed for temporary designation for this dredging  
project have been adequately reviewed in the context of the criteria in Regulation 40 CFR  
part 228.  The Corps is obliged to do so before making the decision and this review  
should be part of the documentation for public review.  While these were reviewed in 
Appendix H of the Integrated Feasibility Report issued in 1999, we believe the Corps  
should review them again in 2002 in light of the particular project proposed and  
additional disposal options.  To this end, we believe an Environmental Assessment is 
essential, as already specified.  We also believe that the conclusions that the two  
proposed ocean disposal sites (the Deep Water Site and the Shallow Water Site E) are 
acceptable with respect to the provisions of the CFR 40 criteria have not been supported  
either by the documentation in that volume or by the Public Notice. 
 
A review of these two sites relative to the criteria (40 CFR Ch. 1, parts 228.5 and 228.6) 
must address the following concerns:  
 
General criteria for selection of sites. 
 

-   Sites should be selected to minimize the interference of disposal activities with other 
    activities in the marine environment, particularly avoiding areas of existing fisheries or 
    shellfisheries, and regions of heavy commercial or recreational navigation. 

SS-33 
Area fishermen, especially crab fishermen, have made it abundantly clear that the Deep  
Water Site is in an important fishery area and dumping activities at Site E have interfered 
with their fishery in the past.  It is suggested that a revised management plan will address  
the concerns at Site E, but without that plan, no such determination should be made. 
 

-   Locations and boundaries of disposal sites will be so chosen that temporary 
    perturbations in water quality or other environmental conditions during initial mixing 
    caused by disposal operations anywhere within the site can be expected to be reduced to 
    normal ambient seawater levels or to undetectable contaminant concentrations or effects 
    before reaching any beach, shoreline, marine sanctuary, or known geographically 
    limited fishery or shellfishery. 

 

Corps of Engineers Response 
 
SS-32.  The selection of 103 sites for ocean disposal by the Corps is not part of this EIS process.  
The USEPA and the Corps disagree with the conclusion that the analysis under 40 CFR Part 228 is 
inadequate.  See responses to F-2, S-12 through S-14, and SS-27 through SS-31. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-33.  The USEPA and the Corps considered these factors and documented their deliberations in 
the 1999 Final IFR/EIS, Appendix H.  Additionally, the comment includes factually inaccurate 
statements.  The Corps and USEPA disagree that the Deep Water Site is an important component 
of the fishery or that its use constitutes a significant effect to that fishery.  The Deep Water Site 
was specifically located to reduce the impact to the fishery.  The site selection process included 
significant coordination with the crab fishermen. 
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As long as the sediments are coarse sand substantially free of contamination, this 
provision is met.  However, the Public Notice is remiss in not fully characterizing all the 

SS-34    sediments for the entire project.  Until that is done, the disposal requirements are unclear. 
 

-   Termination of site utilization 
 
The monitoring proposed for this project will not be adequate to determine whether  
biological impacts justify the alteration in terms or the termination of site utilization. 

SS-35    Because of concerns raised in Appendix H, biological effects monitoring would be  
imperative for both proposed ocean disposal sites. 
 

-  The sizes of ocean disposal sites will be limited in order to localize for identification and 
    control any immediate adverse impacts and permit the implementation of effective 
    monitoring and surveillance programs to prevent adverse long-range impacts.  The size, 
    configuration and location of any disposal site will be determined as a part of the  
    disposal site evaluation or designation study. 

SS-36 
While not a direct topic of this hearing, the unjustifiably large size of the Deep Water Site 
proposed for EPA designation is of great concern to us.  Since the smaller site proposed  
for deep water disposal lies within that area and has been justified by the Corps by virtue  
of EPA’s consideration, we feel it is worth mentioning that we adamantly oppose the  
eventual designation of the Deep Water site by EPA – because of both its unjustifiably  
large size and its location in a biologically rich area.  Further, we adamantly oppose any 
temporary or permanent designation of any size portion of that site. 
 

-   EPA will, wherever feasible, designate ocean dumping sites beyond the edge of the 
    continental shelf and other such sites that have been historically used. 

SS-37 
We agree with the assessment that carrying the Columbia River dredged sediments 
beyond the continental shelf is not desirable because of cost and safety issues.  The 
provision that historical sites be preferred is the very reason we cannot accept the use of 
any part of the Deep Water Site for disposal prior to final action on its permanent  
designation by EPA. It would constitute an ex post facto establishment of historical use,  
and would thereby unfairly influence the designation process. 
 
228.6 Specific criteria for site selection. 
 
(1) Geographical position, depth of water, bottom topography and distance from coast; 
 
While not always the case in locating acceptable disposal sites for dredged materials, this 
project seems to suggest a preference for highly dispersive sites, if it can be shown that  
sand placed in these locations is likely to enter the littoral drift.  The State of Washington 

SS-38    is eager for clean sand to be made available for replenishment of its southern beaches. 
The sediments from the mouth of the Columbia River would be carried in that direction 
by natural current patterns if it were not for the interference of man-made structures 
blocking that flow.  Therefore, disposal of dredged sediments composed of clean sand 
into the long-shore current system would be a desirable imitation of natural processes. 
Creative means of very-near-shore (i.e., less than one-quarter mile in some cases) 
 

Corps of Engineers Response 
 
SS-34.  See previous response. 
 
 
SS-35.  See response to SS-33.  A Site a Management and Monitoring Plan (SMMP) is required 
for sites designated under Section 102.  The Corps and USEPA have routinely prepared SMMPs 
for 103 Sites in this region.  The USEPA is the agency responsible for any “alteration in terms or 
the termination of site utilization.” 
 
 
 
SS-36.  See responses to S-12, S-13, and SS-33.  The Deep Water Site was originally sized to take 
all of the material from the MCR project and the channel improvement project for a 50-year 
period.  The Corps and USEPA disagree with the comment that the Deep Water Site is located in a 
biologically unique area.  As documented in the 1999 Final IFR/EIS, Appendix H, the Deep Water 
Site was selected in part because it did not represent biologically unique or critical areas.  Recent 
sampling has confirmed the earlier assessments in Appendix H. 
 
 
 
 
 
 
 
SS-37.  See response to SS-33.  The comment regarding disposal beyond the continental shelf is 
noted. 
 
 
 
 
 
 
 
 
 
 
SS-38.  See response to comment F-2, SS-33 and S-97. 
 



 Stakeholders/Special Interests-20

placement through methods such as broadcast spraying should be explored.  The option  
of disposal along the 40-foot contour, as originally suggested in the Public Notice, is 
unacceptable due to interference with a productive fishery.  The 40-foot contour is also 
approximately one mile from shore at the proposed location, and we suggest that 
experimental placement nearer shore may have a greater chance of success.   
 
(2) Location in relation to breeding , spawning, nursery, feeding, or passage areas of living 

resources in adult or juvenile phases; 
SS-39 

In Appendix H of Vol. I of the Integrated Feasibility Report for Channel Improvements  
and Environmental Impact Statement it is made clear that the entire plume area outside  
the mouth of the Columbia River is characterized by fine sediments that support an  
abundance and diversity of marine life, some of which is unique or characteristic to that  
area.  In addition to smothering benthic life at the particular site of disposal, depositing  
coarse sand will interrupt the diverse ecosystem by changing its physical nature.  Impacts 
are difficult to predict.  No ocean disposal site should be designated anywhere within the 
Columbia River plume.   
 
(3) Location in relation to beaches and other amenity areas; 

SS-40 
If all the sediment from the Mouth of the Columbia River is clean coarse sand, as seems 
to be agreed, the proximity to beaches is desirable in this case.  
 
(4) Types and quantities of wastes proposed to be disposed of, and proposed methods of 

release, including methods of packing the waste, if any; 
SS-41 

Given the desirability of alternatives to the ocean disposal sites -- onshore placement and 
creative nourishment of beaches along the coast north of the river mouth -- the proposed 
project has not adequately provided for the best methods of disposal to achieve the 
desired goals.  As discussed in the context of beneficial use, the cost of such disposal  
should not be a limiting factor, given the anticipated benefits.  Furthermore, options that 
establish technologies for dredging and deposition that may have high up-front costs may  
be economical when factoring in the long-term benefits and reductions in economic  
losses due to beach erosion. 
 
(5) Feasibility of surveillance and monitoring; 

SS-42 
The proposed monitoring for both the Deep Water and Shallow Water (E) sites is not 
adequate.  Simple bathymetry only identifies whether the sediments landed within the site  
and if mounding is occurring. They do not address biological effects and interference 
with fishing activities.  Site E could be adequately monitored and should have an  
appropriate monitoring plan proposed as part of the revised management plan (which  
must be available before final action on this project).  The Deep Water Site cannot be 
adequately monitored due to size, depth, and the likelihood of undesirable conditions for 
monitoring activities.  This is yet another argument against designating any portion of  
that site at any time. 
 

Corps of Engineers Response 
 
 
 
SS-39.  See responses to SS-33 and F-2.  The comment inaccurately states that the “entire plume 
area outside the mouth of the Columbia River is characterized by fine sediments.”  While there is 
an area of fine-grained sediments associated with the plume, it is located 1-10 miles northwest of 
ODMDS Site B, which is itself north of the Deep Water Site.  Final IFR/EIS (1999), Appendix H, 
Exhibit B, p. 80.  As reported in the 1999 Final IFR/EIS, Appendix H,, the site selection process 
evaluated environmental effects in the zone of siting feasibility, which included areas both inside 
and outside of the plume.  After applying the siting criteria, which include consideration of unique 
geographic and biological features, to this entire area, the Deep Water Site was selected as a 
preferred alternative.  The consensus of the Working Group for the site selection process was that 
the Deep Water Site did not contain any unique organisms or features.  
 
 
 
 
SS-40.  Comment noted. 
 
 
 
 
SS-41.  See response to SS-33.  This factor doesn’t address the location or alternative locations or 
uses of material.  The factor addresses the types and quantities of waste, proposed method of 
release, and methods of packing the waste.  The site selection process did consider the types, 
quantities and release of material to be disposed in the ocean (1999 Final IFR/EIS, Appendix H, 
Volume I, page H-77). 
 
 
 
 
 
 
 
 
SS-42.  See response to SS-33.  The Corps and USEPA disagree with the statement regarding the 
monitoring of the Deep Water Site.  During 2002, data were collected at the Deep Water Site, 
suggesting monitoring is not constrained by water depth, size, or other factors.  A SMMP is 
required for sites designated under Section 102. 
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(6) Dispersal, horizontal transport and vertical mixing characteristics of the area, including 
prevailing current direction and velocity, if any; 

 
Better understanding of these factors could inform the potential value of continued use of 
Site E, as well as alternate means of replenishing beaches at eroding locations along the 
coast north of the river mouth.  Effort should be made to utilize the safest and most  
effective ways to replenish eroding beaches while refraining from interference with  
fisheries.  The Public Notice lacks information to support the notion that there will be too 
much dredged material to be fully used in this manner.  Furthermore, Benson Beach is  
only proposed as a test site.  There seems to be enough information to warrant its full use 
for the disposal of clean dredged sand, at least for a limited period of time.  An adequate 
monitoring program and management plan will permit the re-evaluation of this option  
once it has been implemented at full scale for a period of time. 

SS-43 
(7) Existence and effects of current and previous discharges and dumping in the area 

(including cumulative effects); 
 
Pertinent information for Site E has been used to suggest that a better site management 
plan will correct the problems faced to date.  Without that management plan in hand, no 
decision should be made regarding the use of this site. 
 
(8) Interference with shipping, fishing, recreation, mineral extraction, desalination, fish and 

shellfish culture, areas of special scientific importance and other legitimate uses of the 
ocean’ 

SS-44 
The potential for serious interference with the Columbia River crab fishery has been well 
supported for the Deep Water Site and should be grounds enough for non-designation.  
There is agreement that an appropriate management plan could avoid the problems 
previously experienced in the context of the crab fishery at expanded Site E.  However, it 
is essential that the plan be available for public review before designation of the site. 
 
(9) The existing water quality and ecology of the site as determined by available data or by 

trend assessment or baseline surveys; 
SS-45 

This provision is of particular concern for the designation of a Deep Water Site.  There  
have been no baseline surveys for the proposed site.  The ecological information that  
exists for the greater plume area indicates a rich and diverse fauna, including several 
endangered or threatened species.  In other words, this is an area that should remain 
undisturbed by such activities as disposal of dredged materials. 
 

Corps of Engineers Response 
 
SS-43.  See response to SS-33.  An evaluation of Benson Beach as an alternative ocean disposal 
was included in the 1999 Final IFR/EIS.  Benson Beach was used by the Corps for the MCR 
Project in 2002 as a demonstration project through a Congressional add-on and under a Section 
404/10 permit issued to Pacific County.  Further, the 2003 public notice for MCR has included 
Benson Beach as a potential site, if Congressional funding is available. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-44.  See response for SS-33. 
 
 
 
 
 
 
 
 
 
SS-45.  Baseline studies have been conducted at the Deep Water Site for the second of  two 
seasons in 2002 and are included in the Final SEIS, Exhibit N.  See the response for SS-39. 
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(10) Potentiality for the development or recruitment of nuisance species in the disposal site; 
SS-46 

At the Deep Water Site, it is hard to predict whether the disposed dredged materials 
would create an environment that encouraged the proliferation of nuisance species due to  
the removal of the natural fauna.  Because the sediments are not expected to be  
organically rich, it is most likely not a serious threat (though disturbance of the natural  
fauna is not acceptable). 
 
(11)  Existence at or in close proximity to the site of any significant natural or cultural 

features of historical importance. 
SS-47 

This does not appear to be an issue of concern. 
 
 
Other issues 
 
Beneficial Use  The US delegation to the Scientific Group of the London 
(Dumping) Convention, under the leadership of the Army Corps of Engineers, has 
aggressively promoted beneficial use of dredged sediments as the preferred option in all 
cases where dredged materials are clean and there is a need for them.  Maintenance  

SS-48    dredging of the Mouth of the Columbia River appears to be a potential poster child for  
this policy.  It is remarkable that the Portland District does not see the options such as  
Benson Beach and the replenishment of other beaches of the southern Washington coast 
as the most attractive options of all, and is not forward looking enough to see the value of 
investing in technologies for facilitating the rapid and effective transfer of sediments 
from the mouth of the Columbia to the desired locations. 
 
Cost-Benefit Assessment   In evaluating the Benson Beach placement 
alternative for disposal, the Corps has given full attention to cost and almost no attention 
to benefit. It has followed the flawed Corps standard prescribing the “least costly option.” 
If this model were followed to its logical conclusion, the decision would have to be made 

SS-49    not to dredge the Columbia River ever again, because dredging simply costs more than 
not dredging.  By your own formula, you cannot take into account the benefits accrued 
from dredging, just as you have not taken into account the economic and aesthetic 
benefits that would be accrued from supplying clean sediments to the beaches of the 
southern Washington coast.  If you truly have a cost ceiling for this project, it is essential 
that you assess the option of downsizing the project so that the most environmentally 
sound disposal options can be afforded. 
 
Essential Fish Habitat Consultation.  We call upon NOAA, the Corps, and EPA to 
recognize the need for an EFH Consultation with respect to the proposed dredging 

SS-50    project.  There is no mention of this in the Public Notice, but we believe there are strong 
grounds for demanding such a Consultation. 
 

Corps of Engineers Response 
 
SS-46.  See response to SS-33.  The Corps and USEPA agree that disposal of dredged materials 
would not likely pose a risk of encouraging nuisance species at the Deep Water Site. 
 
 
 
SS-47.  Concur. 
 
 
 
 
 
 
 
 
SS-48.  Both the USEPA and the Corps seeks beneficial uses of dredged material whenever 
feasible, and several of the alternatives proposed in the MCR project public notice are beneficial 
uses.  These sites will be the first priority for use.  When beneficial use of dredged material costs 
significantly more than other available alternatives, or could impair the ability to maintain the 
navigation channel (e.g. increased haul distance/time requirement) the Corps can use them only if 
there is a cost sharing sponsor or additional funding is provided.  The Benson Beach 
demonstration project is intended to determine the feasibility, costs, and effectiveness of this 
alternative as a beneficial use of dredged material at the MCR.  This is possible because additional 
funds were appropriated by Congress and were contributed by the Port of Kalama to cover the 
expected costs above in-water disposal.  See also response to S-52. 
 
SS-49.  We acknowledge the potential benefit from placement of dredged material at Benson 
Beach.  However, in addition to keeping costs at a reasonable level, the Corps’ primary concern is 
to assure that the navigation channel can be adequately maintained with the allowable dredging 
season and equipment limitations (see the 1999 Final IFR/EIS, Appendix H).  The demonstration 
project at Benson Beach will help answer questions as to engineering feasibility, timeliness of 
disposal activity, site capacity, public acceptability, environmental effects and costs.  Similar 
benefits may be achievable at lower costs and using less time through other alternative disposal 
methods.  Downsizing the navigation project is not compatible with providing safe navigation for 
commercial shipping traffic.  See response to SS-34. 
 
 
 
SS-50.  The EFH consultation for coastal pelagics and groundfish is underway.  See response to 
SS-21. 
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Conclusion 
 
As mentioned in the testimony above, we ask that crucial missing documents be supplied 
for public review before finalizing any decisions regarding the proposed dredging of the 
Mouth of the Columbia River: 
 

- An Environmental Assessment of the dredging project and the proposed 
disposal options. 

- A Draft EIS informed by the EA 
- A Biological Assessment of impacts to species protected under the 

Endangered Species Act, as described on page 8 of the Notice 
- A revised management plan for Site E 
- A management plan and long-term cost-benefit analysis for the Benson Beach 

placement option 
SS-51 

We also expect you to retract the requirement for selecting the least costly disposal 
option, or provide clarification if we have misinterpreted your intent regarding that 
preference.  If you decide that the Benson Beach and beach replenishment options are not 
economically feasible, we respectfully suggest that you consider downsizing the project  
until they are feasible. 
 
Respectfully submitted, 
 
 
Peter Huhtala, Executive Director 
Columbia Deepening Opposition Group 
Astoria, Oregon 
 
Boyce Thorne-Miller, Science Director 
Ocean Advocates 
Columbia, Maryland 
 
Cindy Zipf, Executive Director 
Clean Ocean Action 
Highlands, New Jersey 
 
Jackie Savitz, Executive Director 
Coast Alliance 
Washington, DC 
 
Shawn Cantrell, Northwest Regional Director 
Friends of the Earth 
Seattle, Washington 
 

Corps of Engineers Response 
 
SS-51.  This comment relates exclusively to the MCR project and is outside the scope of the 
channel improvement project as reviewed in the Final SEIS.  See response to F-1 and SS-29. 
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CRCFA          10 Sept 2002 
 
  SEIS related to ocean disposal is a discredit to this public process to the 
point of being scandalous 

SS-52 
1) Responsible public and agencies concerns have not been addressed -  
2) In response to an SEIS on ocean disposal in June of 2000 the Corps 

     assured Fred and Nancy Holmes, owners of a local eating  
     establishment that the ocean disposal task force was currently  
     reviewing all of the ocean disposal issues and final decisions on the 
     ocean sites will incorporate the concerns of that group.  Fred and  
     Nancy are still waiting for that review.  The public has been grossly  
     mislead and this needs to be corrected. 

3)  Public health and safety issues at site E are still not resolved since 
  excessive wave amplification over the 10% agreement still exist 
4)  Adverse impacts to commercial resources that support coastal 
  communities have not been properly evaluated and factored into the 
  overall designation process. 
5)  The deepwater site is too large for the demonstrated capacity needs 
  and spills over into highly productive fishing areas 
6)  The M word has not been addressed, mitigation for damaged habitat, 

resources, and use to a level of "NO net loss of productive capacity. 
7)  Thanks to the Washington Coastal Communities and the Up River 

Washington Ports alternative beneficial use of a portion of the MCR, 
maintenance dredging is closer to reality with a highly successful  

  beach placement by NATCO dredge company and needs to become  
  part of the Corps own alternative disposal for the Mouth of the  
  Columbia.  CRCFA would like to thank all those that worked on making 
  the Benson Beach Project a reality. 

 
In short, the SEIS related to ocean disposal is SOS - same old stuff, not even  
repackaged.  How the Corps and EPA think this insufficient material can pass  
CZMA requirements baffles me.  I've heard a rumor that some more ocean  
studies even involving crab are in the works but they cannot legitimize a public  
process that will not be heard since the official dead line is 15th of September.  
This appears to be the new tactic, have the hearing and then dribble out a 
little more material, that's also what happened after the February hearing. 
 

Corps of Engineers Response 
 
 
 
SS-52.  The Corps and USEPA disagree with the generalized criticisms of the Draft SEIS.  Detailed 
responses to CRCFA’s comments are provided at SS-53 to SS-89.  Under the revised plan, no ocean 
disposal is proposed as part of this project for construction and the first 20 years of maintenance if the 
ecosystem restoration projects at Lois Island and Miller-Pillar are implemented.  This is a modification 
to the original project and is addressed in the Final SEIS.  In the event dredge material from the 
channel was disposed in the ocean, it would be in accordance with the  SMMP that would be 
developed for a site that would be designated for ocean disposal under Section 102 of the ODA.  In 
general, see responses to F-2, S-6, S-12 through S-14, and S-17.   
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15 September 2002 
 
Robert Willis 
US Army Corps of Engineers    Washington Department of Ecology 
Portland District       Permit Coordination Team 
CENWP-EM-E       PO Box 47600 
PO Box 2946       Olympia, Washington 98504 
Portland Oregon 97208 – 2946 
          Oregon Department of Environmental Quality 
US Environmental Protection Agency  811 SW 6th Ave. 
Region 10        Portland, Oregon 97204 –1390 
Ocean Dumping Coordinator 
1200  6th Av.        Oregon Dept of Land Conservation & Development 
Seattle, WA. 98101      635 Capitol St. NE 
          Suite 200 
          Salem, Oregon 97301-2540 
 
RE:  Columbia River Channel Improvement Project: Draft Supplemental Integrated 
        Feasibility Report and Environmental Impact Statement (SEIS). 

SS-53         OCEAN DISPOSAL SITE DESIGNATION 
1. FAILS to provide adequate response to public concerns expressed in the FEIS 
2. FAILS to provide citizens with ability to adequately participate in the process by holding 

hearings before ALL necessary information is presented (ocean crab abundance study)  
3. FAILS to present sufficient information to make a well reasoned decision 
4. FAILS to adequately protect mariners health and safety 
5. FAILS to assess economic damages to coastal communities 
6. FAILS to limit the size of disposal sites to a “reasonable” level 
7. FAILS to account for cumulative effects both biologically and geologically  
8. FAILS to link reasonably foreseeable effects of habitat degradation to carrying capacity 

for the coast’s most valuable commercial resource, crab 
9. FAILS to adequately incorporate CZMA into process including required mitigation to NO 

net loss of productive capacity 
10. FAILS to address habitat fragmentation 
11. FAILS to adequately protect the CRAB industry from the negative aspects of dredging 

and disposal in the lower Columbia River and near shore ocean. 
 
This response is prepared by CRCFA on behalf of “ALL” MCR mariners safety and           
resource dependant seafood harvesters.   The response is limited to the range of              
Dungeness crab and supporting ecosystem requirements.  We appreciate the opportunity              
to help find and participate in a better solution for the final SEIS. 

SS-54 
CRCFA is using this opportunity to present responsible public concern for the             
consequences of dredging and dumping of dredge spoils at the Mouth of the Columbia          
River.  The SEIS determination of insignificant impact on the marine environment is         
arbitrary and capricious with no substantial basis in fact. No new information related to 
navigational safety, impacts to aquatic resource habitat, impacts to the coastal economy, or 
impacts to coastal erosion are presented.  There is NO new ocean supplemental information 
related to designation of disposal sites to reverse state agency CZMA inconsistency 
determinations issues at the time of the FEIS. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
SS-53.  The Federal Government disagrees with the generalized 
criticisms of the Draft SEIS.  Detailed responses to CRCFA’s 
comments are provided below and following from SS-53 to SS-89.  
In general, please see responses to F-2, S-6 through S-14 and S-17. 
The following is in response to items #1 through #11. 
 
#1.  Responses to agency and public comments from the 1999 
Final IFR/EIS are contained in Volume II of the final report, titled 
“Draft EIS Comments and Responses.” 
 
#2.  Extensive citizen participation has been provided throughout 
the entire process.  As the process has progressed, additional 
information has been utilized and made available as readily as 
possible.  The crab abundance study conducted at the Deep Water 
Site is part of the biological baseline study described in the 1999 
Final IFR/EIS Appendix H, Exhibit H, under Baseline Studies (see 
comment SS-18).  The Federal Government is providing the public 
access to all data as it is collected and made available, by posting it 
to the Corps website.  All available information from the recent 
data collection has been included into the Final SEIS, Exhibit N. 
 
#3.  The Federal Government disagrees.  Sufficient information 
through the series of historical information, site designation and 
baseline studies are available for USEPA to designate new ocean 
disposal sites as concluded in the 1999 Final IFR/EIS, Appendix 
H.  This information has been presented both in the NEPA 
documents and to the public directly.  As necessary, the Final SEIS 
includes additional information, such as the crab abundance study, 
to ensure that a well-reasoned decision can be made with respect to 
the designation of ocean disposal sites.   
 
#4.  This issue appears to pertain only to the Shallow Water Site, 
which is not part of the channel improvement project but is 
included in the 1999 Final IFR/EIS, Appendix H.  Safety 
consideration for small craft was included in the site designation 
process. 
 

 
      PO Box 461 
      Ilwaco, WA  98624 
 
CRCFA 
Commissioners: 
 
Dale Beasley 
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Mike Barrett 
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Bill Rhodes 
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crabber@pacifier.com 



 Stakeholders/Special Interests-27

CRCFA                  10 September 2002 
 
On 8 June 2000 the Corps of Engineers wrote to Mr. & Mrs. Holmes in response to their SEIS request assuring  
them  that  the  Ocean  Disposal  Task  Force  was “currently reviewing all of the ocean disposal issues and the final  

SS-55    decisions  on  the  ocean  sites  will  incorporate  the  concerns  of  that  group.”   That  Task  Force  review  and  
incorporation of concerns has not occurred.  No new information related to impacts to the ocean aquatic resources   
is presented for public comment related to ocean disposal site designation.  Assurances and inaction do not equate  
to new ocean sites even in the face of disposal capacity crisis, created by that inaction. 
 
The SEIS states ocean studies are in progress.  CRCFA cannot comment on future presentations of information. 
Until those studies are presented and adequate time provided to respond, this public process related to ocean 
disposal sites designation must remain open for comment.   This appears to be the NEW tactic in advancing ocean  

SS-56    disposal – have the public hearing, continue to dribble more information that never gets appropriate comment, and 
then move ahead claiming the process is legitimate.  The current insignificant aquatic impact determination of the 
EPA & Corps is currently not supported by the facts presented.  There has never been any baseline data to     
quantify commercial resource (Dungeness crab) abundance at the proposed sites.  Without knowing what habitat  
and resources are in the area of the disposal sites it is impossible to make any credible statement about significance. 
 
This ocean disposal site designation process cannot continue to ignore public and agency comments, comments 
which time and time again state that the information presented is inadequate to make a reasonable determination 

SS-57    related to ocean disposal site designation. CRCFA again requests that the Ocean Disposal Task Force be used as 
the proper format to address concerns previous expressed related to ocean disposal and lower river dredging. 
 
According to MPRSA assessment of negative impact to economic potential must be expressed in a quantitative 
terms specifically, dollars lost in the commercial fishery and real costs to the coastal communities both in the     
short term (crab mortality) and long term (lost habitat carrying capacity).  To date NO relevant studies or 
information of any kind has been presented to delineate potential damage to the crab resource in either the deep      
or shallow water sites. CRCFA has asked for this to be done repeatedly.  On numerous occasions we have asked for 

SS-58    an RFA relating to dredge entrainment and ocean disposal impacts on small fishing businesses from EPA/COE.   No 
one knows for certain if 1 or a billion or more crab will be impacted each and every year of dredging and ocean 
dumping.  The current information base as presented in the SEIS is insufficient and invalid to make a reasoned 
determination of insignificance impact to aquatic resources at the MCR.  The only outside review of the impacts to 
the small businesses dependant upon Dungeness crab by a credible agency, the Small Business Administration, 
ended up in a request of EPA to begin an initial screening for a Regulatory Flexibility Analysis (RFA) to determine 
the impacts on the fishing industry.  A request that was not only ignored, but fought.  This behavior undermines   
and makes a mockery of the laws of the land.  
 
At a minimum there is substantial risk and uncertainty concerning environmental impacts associated with dredging 
entrainment and disposal of dredge material spoils in the ocean disposal sites causing significant degradation of the 
Dungeness crab resource and habitat that supports the various life stages of the crab.   Accurate scientific       
analysis is essential to implementing NEPA and that material presented to date is insufficient to remove the 
scientific uncertainty regarding environmental effects associated with the proposed actions.   The only additional  

SS-59    information offered to reduce scientific uncertainty beyond what was offered in the unsuccessful 1997 temporary  
expansions of site B was the so-called Scripps & Battelle soft-shelled crab burial studies which did not answer the 
natural mortality question or address adverse impacts to crab food sources, burial of juvenile protective cover, or 
other serious consequences of the dredging operation that impact economic contribution to the crab industry and 
coastal communities.  In fact the COE/EPA has not conducted any quantitative assessment of potential effects on  
the marine environment or commercial fishing at or beyond the sites.   CRCFA would request that the quantification 
of negative crab  impacts be expressed  in  dollars  of  profit  lost  to  the  fishery and coastal communities as a result 

Corps of Engineers Response 
 
SS-53 (con’t).   
 
#5.  The Federal Government disagrees.  Relevant Specific Factors and General 
Criteria regarding the commercial fishery have been sufficiently considered during 
the process to select site alternatives (see 1999 Final IFR/EIS, Appendix H, Table 
14 and Table 15).  The Deep Water Site was particularly selected as an alternative 
in order to avoid areas utilized by the Dungeness crab fishery.  Management of new 
sites may include restrictions on placement of disposal materials including location 
and amount of placement, as well as the timing of placement. 
 
#6.  The Federal Government disagrees.  The sizing of the deep water site is 
discussed in detail in Appendix H, Exhibit B and under General Criteria d (Size of 
Sites).  See also responses to S-12 through S-19. 
 
#7.  The Federal Government disagrees.  Biological and geological information is 
presented in Appendix H, Exhibits A “Living Resources” and Exhibit B “Physical 
Processes and Geological Resources.”  Also see the discussions under Area of 
Consideration in Tables 14 and 15.  Additional information on cumulative effects 
has been added to the Final SEIS, Section 6.12. 
 
#8.  The Federal Government disagrees.  See response SS-53, #5. 
 
#9.  The Corps disagrees.  The Corps is seeking CZMA determination concurrence 
for both the channel improvement project and the MCR Project from the States of 
Oregon and Washington.  The CZMA does not impose a “no net loss” standard; nor 
does it include a mitigation requirement, as this comment suggests. 
 
#10.  Disposal from the MCR or channel improvement projects will not cause 
habitat fragmentation.  Site use would occur on an annual basis with limited 
impacts on habitat.  The commenter assumes the entire site would be impacted 
simultaneously over the entire footprint of the Deep Water Site, which is not the 
case.  Portions of the Deep Water Site could be used in any dredging season based 
upon the approved SMMP and subject to concurrence by USEPA.  This strategy 
would reduce overall impacts in the entire geographic location of the Deep Water 
Site.  Species would then have the ability to adapt to the physical change in their 
habitat and recolonize over time. 
 
#11.  The site selection process specifically addressed the concerns of the 
commercial crab industry and is documented in the 1999 Final IFR/EIS, Appendix 
H.  The crab industry had great influence particularly through the participation of 
the Columbia River Crab Fisherman’s Association on the location and 
configuration of the proposed sites.  Additional research conducted in Summer 
2002 has demonstrated that the channel improvement project’s dredge entrainment 
impacts on the crab fishery would be minimal.  The Corps’ preferred alternative for 
the channel improvement project includes construction of ecosystem restoration 
elements (with materials previously planned for ocean disposal) that avoid direct 
adverse effects to Dungeness crabs. 
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CRCFA                  10 September 2002 
 
of the dredging operation including entrainment and disposal.  This assessment can not be accurately determined 
without a baseline study of natural commercial resources (i.e. Dungeness crab) found at the sites throughout the   
year including but not limited to the December – January time frame when the majority of mature male crab are 
available for harvest.  Mature male crab may represent less than 10% of the crabs over 50mm found at the site. 
 
NEPA Sec. 1507.2(b) 
 
Identify methods and procedures required by section 102(2)(B) to insure that presently unquantified     
environmental amenities and values may be given appropriate consideration. 

SS-60 
This appropriate consideration has been circumvented by an unsubstantiated determination of insignificance which 
has an extremely deficient information base presented in the SEIS related to ocean disposal at the Columbia     
River.  This type of narrow action leads to cumulative negative impacts effects, which are never fully evaluated.  
Much of the determination is based on unsubstantiated staff assumption, which CRCFA challenged as early as the 
original DEIS.   Our comments deserve response.   The unsubstantiated opinions carried on into the SEIS as if the 
public and agency comments were not even raised.    CRCFA comments to both the DEIS and FEIS are here in 
included by reference and deserve appropriate response.   
 
CZMA requirements of inventory and mitigation have been completely ignored.  Clearly comprehensive data and  

SS-61    information to support a consistency statement is inadequate to move ahead on site designation.  The replacement 
mitigation of lost habitat, resources, and use has not been addressed. 
 
The current inappropriate determination of insignificance related to ocean disposal must be re-evaluated after  

SS-62    appropriate long-term studies are complete and peer reviewed.  The information base must be broad enough and 
scientifically defensible to actually support a proper significance determination prior to designation of the deep-
water site.   
 
In reviewing Sec. 1508.27 of the CEQ - NEPA regulation there is substantial environmental controversy concerning 
the  proposed  action  based  on  a  determination  of  insignificance by your agency.   The cumulative impacts to the 

SS-63    commercial  crab  industry  over  the  life  of  the  sites  will  be  extremely  detrimental  and highly significant to the 
coastal communities, which rely almost exclusively on crab for economic survival.   Clearly, quantification of 
negative impacts to the profits of crab industry is warranted.  
 
The determination of significance or insignificance is the prime event upon which all relevant actions related to 
ocean disposal proceed.  It is extremely important that the information base upon which the determination is made  

SS-64    is based on the integrity and quantity of the scientific information presented and not just based on a staff opinion. 
The Paul King type argument that the Corps does not have to defend the integrity or scientific credibility of their 
presentation will not suffice and is affront to the process of site designation. 
 
NEPA Sec. 1508.27(a)   
 
“Significance as used in NEPA requires consideration of both context and intensity.”  Significance varies with the 
setting  of  the  proposed  action;  in  the  case  of  site-specific  action  (i.e.  ocean  disposal site  designation)  the  

SS-65    significance  usually  depends  upon  the  effects  in  the  locale  rather  than  the  world  as  a  whole.   In  this  case 
EPA/COE has taken the significances determination out of context and related the overall damages of the sites to  
the entire Pacific Coast without looking at the specific negative environmental impacts to the local area.  
 
NEPA Sec. 1508.27(b) 

Corps of Engineers Response 
 
SS-54 and SS-55.  Please see responses to F-2, S-6, and S-12 through S-19.  As the 
commenter knows, the Corps is in the process of potentially reconfiguring the 
Ocean Disposal Taskforce and evaluating its roles and responsibilities. 
 
SS-56.  With regard to the studies in progress at the proposed ODMDSs, the SEIS is 
merely providing a status report of special and baseline studies called for in the 
1999 Final IFR/EIS (see Appendix H, Exhibit H, Pre and Post Construction 
Assessment Studies and Baseline Studies).  The scope of these studies was 
influenced by input from the Ocean Disposal Task Force.  For example, actual crab 
pot data was collected based on input from CRCFA.  The 2002 MEC work included 
crab pot sampling.  CRCFA and the State of Washington also asked about the fate 
of material after placement in the Shallow Water Site (Expanded Site E).  A 
sediment trend analysis was conducted to address this issue.  Finally, the pilot study 
for crab burial in Sequim, Washington was expanded to include juvenile flatfish at 
the request of taskforce members.  These studies are included in the Final SEIS, 
Exhibit N. 
 
SS-57.  See response to S-30.  The Corps and USEPA during the ODMDS selection 
process have actively solicited and made extensive use of public and agency input.  
The site selection process for the two new sites selected for designation solicited 
more participation in the discussion leading to site selection than all previous site 
selections along the Pacific Northwest coast.  The Corps and USEPA have taken 
into consideration these comments during the site selection process and public 
review described in the 1999 Final IFR/EIS, Appendix H, Volumes I through III 
and Volume II: Draft EIS Comments and Responses. 
 
SS-58.  Appendix H of the Final IFR/EIS fully analyzed the impacts of potential 
site alternatives, including economic impacts.  The USEPA considered positive, as 
well as negative, economic impacts to understand the potential effects of ocean site 
designation.  Based on known and ongoing concerns of the commenter, the USEPA 
and the Corps evaluated the potential impacts of the alternatives on the Dungeness 
crab resource and the fishery and discussed their evaluation of those impacts in the 
Draft IFR/EIS, which considered the North and South sites.  As was documented in 
Appendix H of the 1999 Final IFR/EIS, the USEPA and the Corps undertook 
extensive facilitated negotiations following publication of the Draft IFR/EIS.  That 
process led to the consensus selection of the Deep Water Site and Shallow Water 
Site as sites to propose for designation and to the removal of the North and South 
sites from consideration.  The CRCFA was a supporter of consideration of the Deep 
Water Site.  The conclusions of the USEPA and the Corps with regard to the 
impacts on the Dungeness crab resource and the crab fishery as presented in the 
Final IFR/EIS have not altered.  The conclusions have been confirmed by baseline 
studies completed during the past two years.  This additional information has been 
included in the Final SEIS regarding the assessment of potential impacts to crabs. 
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 Corps of Engineers Response 
 
SS-58 (con’t).  With respect to the question raised as to whether the Regulatory 
Flexibility Act (RFA), as amended, requires an economic assessment of the impact 
to crabbers, the RFA requires federal agencies to evaluate and disclose economic 
impacts on small businesses that would be directly regulated by the regulations.  
The USEPA’s selection of the Deep Water and Shallow Water sites in Appendix H 
of the Final IFR/EIS as sites to propose for designation as ocean disposal sites is not 
a proposed site designation itself, nor would any such proposed site designation 
involve direct regulation of crabbers.  While a site designation rulemaking would 
address the location of sites that would be available to permittees who meet the 
regulatory criteria for ocean dumping permits, the proposed standard or regulation 
would not regulate crabbers harvesting the resource. 
 
SS-59.  The Corps and USEPA have conducted detailed analysis of the effects of 
dredging associated with the channel improvement project and MCR project on 
crab.  This includes a quantitative analysis of entrainment associated with dredging.  
The results of this analysis are provided in the Final SEIS, Exhibit K-4.  As reported 
there, entrainment and disposal are not anticipated to have a significant adverse 
effect on either crab populations or the crab fishery in the Washington and Oregon 
region around the Columbia River.  See also response SS-11. 
 
SS-60.  The Corps and USEPA have responded to all earlier CRCFA comments in 
the 1999 Final IFR/EIS.  Additional discussion of cumulative effects has been 
added to the Final SEIS. 
 
SS-61.  The CZMA requires activities of federal agencies within or outside the 
coastal zone that affect any land or water use or natural resource of the coastal zone 
to be carried out in a manner consistent to maximum extent practicable with the 
enforceable policies of approved State management programs.  Review of the 
Washington State and Pacific County SMPs indicates that the provisions of these 
state and local plans do not apply to activities occurring south of Cape 
Disappointment, which is where the selected ocean disposal sites to be proposed for 
designation are located. 
 
SS-62.  As noted above, under the preferred alternative for the channel 
improvement project, the Corps does not intend to use the ocean for disposal for 
construction and the first 20 years of maintenance.  The Corps and USEPA, 
however, disagree with the comment that there is insufficient information to select 
the Deep Water Site. 
 
SS-63.  Additional information regarding cumulative impacts has been added to the 
Final SEIS.  This analysis concludes that impacts to the crab resource and fishery in 
the Washington and Oregon region around the Columbia River are not significant. 
 
SS-64.  See responses F-2, S-6, S-12 through S-19, and particularly S-16 and SS-
53, # 2 and #3 regarding the scientific information used for selecting the Deep 
Water Site.  The Corps and USEPA stand behind the integrity and scientific 
credibility of the work that has been done to select the site. 
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Intensity refers to the severity of impact.  Responsible officials must evaluate intensity in such a manner as to   
fulfill  their  responsibly  as  trustee of the  environment for  present and future generations’ health, safety, economic 

SS-66    &  social  well-being,  further  must  act  as  stewards  to  protect,  preserve, and  improve  environmental  health and 
diversity of all species in the Pacific Northwest, and uphold the relevant law of the nation including total 
implications of the CZMA down to the local level.  The EPA/COE have failed their fiduciary duties to disposal site 
designation. 
 
1)     Adverse  impacts to the  ocean  environment are reasonably  foreseeable and will occur.  The crab  industry has 

SS-67             continually notified responsible officials for years that  ocean  disposal  sterilizes  the  area  for  commercial 
crab production.  The sterilization is lost carrying capacity and must be addressed. 

2)     Safety is a  concern at Site E as  wave height has  been increased past the 10% wave change standard for at 
least the last three years.  COE is beginning to establish criteria to control wave amplification and has a 
reasonable start, but improvement is still necessary. CRCFA will continue to monitor the wave amplification 

SS-68             in and  around  the  area to  insure  safety of  the  historic  small  vessel navigation routes.  After  reviewing six 
years of information developed by the COE we believe the active area of review should be increased on the 
northern edge of the bathymetric survey area.  There is approximately 8 feet of infill just north of the area 
presently covered.  Not  only  will  this  give better  navigational  safety protection, but  may help  indicate fate 
of spoils deposited at the shallow water site. 

3)    The deep-water site is in a unique area of the Columbia River Plume, which contributes significantly more to 
the ocean productively than areas not affected by the plume.  This unique and irreplaceable area also is 
designated EFH for bottom fish by the Pacific Fisheries Management Council and must have a NMFS 
consultation  and  effects analysis related to EFH before site designation.  The  deep-water  site is  a unique 
and irreplaceable area for  prime nursery,  rearing, and feeding for Dungeness crab (and bottom fish).   The 
area is not  strongly fished  because  most of the deep-water  site is located in the  towlane  where tug and 
barge  traffic  destroys  most  crab  fishing  gear.   The  slight of  hand  method  by  which the  deep  water  site 

SS-69             came into  existence, box in a box  game, extended the  outer dimensions  of the site  into prime fishing ground 
south and west of the CR buoy.   The FEIS allows for filling of the buffer area by deposition occurring in the 
active disposal area of the inter box.  For future generations this is of extreme concern of CRCFA. Every 
generation should have the right to speak for themselves.   Additionally, the percentage of income overlay 
developed by the COE & crab industry illustrates only 3% of income coming from the area encompassed by 
the deep-water site.  This percentage is not what the area actually contributes to the overall income of the 
fishery.   If the overlay is thoroughly reviewed it is obvious that 65.3 % of income is derived from areas 
surrounding the deep-water site  location.  Crab from the  deep-water site, even  though not  aggressively 
fished in the site, migrate to other catch areas including areas within 3 miles and CZMA authority and 
contribute for a prolonged period of time into the season.   The impact of disposal at the deep-water site is 
significant.  ODFW  has  done  independent  analysis  related  to  catch  rates  and  this  new  information  may  
indicate more significance associated with areas near the deep-water site than presently indicated.   

4)    The ocean disposal process has been highly controversial and challenged continually by many state agencies 
and the fishing community. The FEIS at the Columbia was controversial enough to solicit over 200 comments 
from  agencies  and  the  public.  This  degree of  controversy  should  indicate to EPA something is wrong and 

SS-70             needs   correcting  before  actions  are  taken.   The  most  common  statement  from  those  that  commented 
objecting to the FEIS process is that inadequate evidence was provided to support  conclusions drawn by EPA 
/ COE and that the  impacts were either inaccurately  assess or not  assessed at all.  Considering  the  number 
of comments, it is incumbent on EPA / COE to re-evaluate and further support their determination of 
insignificant impacts to  aquatic resources in general and more specifically Dungeness crab.  Presently the 
facts presented do not support an unreasonable conclusion. 

Corps of Engineers Response 
 
SS-65.  The Corps and USEPA did consider impacts to the local environment 
including impacts to the local crab fishery, safety considerations for small craft, and 
the potential for conflicts within the towboat lanes, among others. 
 
SS-66.  The Federal Government disagrees with the conclusion.  The specific points 
regarding intensity of impact are reviewed below in response to comments SS-67 
through SS-75. 
 
SS-67.  The Federal Government disagrees that disposal areas are “sterilized” as a 
result of disposal.  Crab populations are still expected to use both the Deep Water 
and Shallow Water Sites.  Data collected by MEC at the proposed Shallow Water 
Site (which has been used for several years) immediately following disposal 
indicated high numbers of crab within the disposal area.  We understand that soft, 
shifting substrate and mounds are not conducive to harvest by crab pots.  These 
conditions can occur as the result of dredged material placement.  However, such 
conditions also occur naturally off the mouth of the Columbia River because of its 
highly dynamic nature.  Commercial crab harvesting in the Deep Water Site is 
routinely avoided because of conflicts between ocean-going vessels and crab gear.  
Commercial crab harvesting inside and in the vicinity of the Shallow Water Site has 
occurred routinely for many years.  There is no intention to exclude fishermen from 
either site during active disposal, when conflicts between the dredges and other 
vessels would be a safety concern; it is expected that fishermen would follow 
normal boater safety rules to avoid possible safety hazards.  Notices to mariners are 
routinely published to inform the boating public of dredging and disposal activities. 
 
SS-68.  Navigational safety has been analyzed in the Final IFR/EIS, Appendix H.  
The comment pertaining to active area of review appears to pertain to the Federal 
Government’s past and ongoing monitoring of Expanded Site E under the MCR 
project.  The information provided has been forwarded to the Corps MCR project 
manager and EPA ocean dumping coordinator. 
 
SS-69.  For the part of the comment pertaining to the plume, see response SS-39.  
The Columbia River plume covers a much broader area than the Deep Water Site.  
EFH consultation is underway for coastal pelagics and groundfish for the Deep 
Water Site.  Research to date does not indicate that the Deep Water Site is “unique 
and irreplaceable” as a prime nursery, rearing or feeding habitat.  Most of the Deep 
Water Site, including the buffer, is located within the towboat lanes.  The Corps and 
USEPA have received no information documenting that 65.3% of the income is 
derived from areas surrounding the deep water site location.  The Corps and 
USEPA are aware of information provided by ODFW during the site selection 
process.  The Corps and USEPA are not aware of any new information as indicated 
by the commenter. 
 
SS-70.  The Federal Government does not agree that the findings and conclusions 
documented in the 1999 Final IFR/EIS, Appendix H, Volume III, are 
“unreasonable.”  Consensus was reached on the selection of the ocean disposal sites 
USEPA is currently considering for designation. 
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5)     Overall effects of dumping on commercial resources at both the  deep and shallow  water sites are unknown.  

In fact the FEIS  related to ocean disposal does not indicate if 1 or a billion crab will be impacted.   Fact is,  
NO determination of impact has been established, therefore, the degree of impact is uncertain at best and 
highly suspect of significant impact by state fish agencies from both Washington and Oregon.   Further the 
EPA/COE submitted false and unsubstantiated evidence in the Dan’l Hancock benthic synopsis.  Hancock’s 
synopsis erroneously states that crab comeback stronger within a year after disposal than prior to disposal.  
CRCFA asked that this either be removed from the DEIS or substantiated.  Neither has been done. The 
unsubstantiated statement remained in the FEIS and again CRCFA asked that it be removed.  Our removal 
request was completely ignored.   The most recent information available, CRCFA research done under 
Washington and Oregon Department’s of Fish and Wildlife research permits, verifies sterilization of 
commercial  crab  production  associated  with ocean disposal dump site B, last used and only slightly in 1997. 

SS-71             CRCFA has  found that  legal  crab only  represent 10 %  or less of the crab in the  area of study of crab 50mm  
and over in size.  Further manipulation of the  information submitted in determining significance rests in a 
soft-shelled crab studies done by  Battelle NW and  Scripps Institute.   We would not  challenge  the integrity 
of either of these institutions, but we will challenge the presentation of the material by the COE/EPA.  The 
Scripps burial study was not done on soft-shelled crab; therefore, no conclusion can be drawn about crabs in 
the soft-shelled condition.  Any attempt to do otherwise is a breach of professional integrity. Conclusions 
presented by COE/EPA from the Battelle NW investigations stretched the information available way beyond 
what scientific peer review would allow.   CRCFA discussed with Battelle NW what definitive conclusions 
Battelle could derive from the  soft-shelled burial studies they conducted.   The response was the only 
definitive  conclusion they could  advance was; crab that were  buried in at the  time of deposition the 
mortality was near 100%.  Battelle could not definitively determine with any degree of reliability either 
mortality or survival rates.  In the natural condition it is well known that crab bury in.  What is not known is 
how much time and how often crab bury up.   To apply any results of either the Battelle or Scripps test to 
actual mortality of survival rates in the natural environment is a quantum, unsubstantiated, leap for any 
biological scientist.  Earlier crab burial study information of Chang & Levings that found 100% mortality at 
depths of burial considerably less than the COE contends is not mentioned in the FEIS and should be 
considered.  Additionally, COE has attempted to use statewide crab landings to justify non-significance.  At 
one of the work group   meetings other  fisheries  biologist  present called  this  stretch of  information a breach  
of professional ethics. 

6)   The precedent set for future action is scary.  If the COE/EPA can establish an ocean disposal site off the 
Columbia by simply declaring their actions insignificant and moving ahead over the strenuous challenges to 
information  presented  by  many,  without offering  valid scientific evidence, just  by  establishing a procedure  

SS-72             and  moving  ahead,  our  entire  ocean  disposal  laws are in  jeopardy.  In this day and age unavoidable habitat  
destruction deserves complete mitigation replacement of loss to protect resources for future generations.  
Today we certainly would not want to live with  environmental rules of the  1950’s a vast improvement EPA is  
primarily responsible for achieving. 

7)    Significance exists to reasonably anticipate a cumulative significant negative impact to Dungeness crab.  At 
122,000 # / square  mile / year  (this is a  conservative estimate  based on state  average, not  on the  plume 
area where production is higher) then the  cumulative impact over fifty years  will run into  millions of pounds. 

SS-73             Millions of  dollars coastal  communities  cannot afford to subsidize this project.   Keep in  mind in the  1950’s  
crab were worth just $0.08 / # and today they are worth up to $3.00 / #.   What will they be worth in the 
2050’s, the  projected use of the  site?   Addition  adverse  impacts of  entrainment  mortality and  direct  burial  
loss at the sites are not included in the 122,000 pound figure, just lost carrying capacity.   

8)     The proposed action of site designation is in violation of local and state law.  CRCFA comments submitted to 
the  FEIS  are  here  in  included  by  reference.   The  action  of  site  designation  and  use  without  mitigation  

SS-74             replacing   the   unavoidable  loss  is  a  direct   violation  of  Pacific  County   Master   Shoreline   Program  an  
enforceable  policy  of  the  state  and  subject  to  CZMA  consistency.    Mitigation  for  lost  resources  and 

Corps of Engineers Response 
 
SS-71.  The Federal Government disagrees with the commenter’s characterization 
of Hancock.  See 1999 Final IFR/EIS, Appendix H, and A Summary of Benthic 
Invertebrate Information in the Region of Existing Offshore Disposal Sites Off the 
Mouth of the Columbia River, September 1997.  The summary accurately reflects 
information available at the time.  With regard to the information referred to as 
“CRCFA research done under research permits,” the Corps has requested the results 
of this research from the CRCFA and the Washington and Oregon Departments of 
Fish and Wildlife.  Neither of the state agencies has provided the information in 
response to the requests.  Furthermore, as the commenter is aware, the CRCFA has 
expressly refused to provide the information.  With regard to alleged “sterilization,” 
see response SS-67.  The Corps has already responded to the comments regarding 
the Pacific Northwest National Laboratories studies.  See response to comment  
S-20.  The Final SEIS does not include any further information from those studies.  
The Corps stands by its analysis of impacts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-72.  The Federal Government disagrees that they are simply declaring their 
actions insignificant.  New ocean disposal sites are being established because 
existing sites are inadequate to meet identified, well-documented, need for such 
sites.  The Corps and USEPA conducted an exhaustive search for disposal sites and 
determined the Shallow Water and Deep Water Site comply with Federal law and 
process and documented that conclusion in the 1999 Final IFR/EIS.  Additional 
information regarding the baseline has been added to the Final SEIS.  That 
information confirms the analysis presented in the Final IFR/EIS. 
 
SS-73.  The CRCFA has not provided any support for or source of the estimate of 
122,000 lbs per square mile per year.  It is unwarranted to conclude that ocean 
disposal will have that impact. The Federal Government has requested on numerous 
occasions crab pot data the CRCFA has cited to; however, the CRCFA has never 
provided any data in support of its claims. 
 
SS-74.  The Federal Government disagrees that it is in violation of federal and state 
law.  See response to comment SS-61.  The Pacific County Master Program does 
not apply to activities beyond 3 miles, or south of Cape Disappointment. 
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         resource use, above and beyond simply avoiding and minimizing adverse impacts is required. Replacement of 

unavoidable loss is necessary.  Compensatory mitigation must be proven adequate to replace the loss 
resources, habitat, and fishing potential.   

SS-75     9)    Cumulative effects to the coastal aquatic environment and sediment distribution affecting future shoreline 
erosion which does not develop overnight is a major weakness in the SEIS presentation. 

10)   Removing channel  deepening  sediments for the  near  term  disposal  does  not  protect the crab industry as  
SS-76             cumulative effects of MCR maintenance is still overwhelming in comparison to the quantity placed in other 

peoples  backyard.  Determination  of  significance  cannot  be  avoided by breaking an action down into 
small components of consideration. 

 
The determination of insignificance appears to be based in six items:   

1) The area of impact versus the size of the Pacific Ocean 
2) Hancock’s unsubstantiated crab recovery statement 
3) Highly challenged soft-shelled  crab studies 
4) Percent of Crab Fishing Income by area overlay. 
5) State landings of crab 
6) Staff opinion 

At best, all six areas of determination in this decision-making process are highly controversial and highly  
susceptible to challenge.  If other information was used to base the insignificance determination would your agency 
please indicate in writing so that proper public comment can occur? 
 
Ocean disposal site designation is a serious consideration with long-term consequences on the marine environment 

SS-77    governed by many rules and regulations.  Without establishing the baseline conditions which exist in the vicinity of 
the disposal sites there is simply no way to determine what effect the proposed dumping at the sites will have on   
the marine environment and, consequently no way to comply with the many rules and regulations.   
 
It is fundamental to the integrity of this process to closely examine whether the U. S. Army Corps and EPA’s’ 
evidence is adequate to substantiate the insignificant impact determination to aquatic resources and habitat, or 
whether  conclusions are  colored  by  improper  motive  (least direct cost to Corps’ budget),  directly  affecting  the 

SS-78    credibility of the scant evidence provided, or in most cases, evidence not provided: 
1) Inadequate baseline data on commercial resources in and around the disposal sites (MPRSA), 
2) Inadequate economic impact analysis on small businesses and coastal communities (RFA & Washington 

State Small Business Impact Statement), 
3) Inadequate mitigation for unavoidable impacts for entrainment and disposal (Violates Pacific County  

MSP & ORMA regulations, among others), 
4) Inadequate consideration and implementation of reasonable alternative of beneficial use of sediments     

by direct beach placement at Benson Beach (Violates PCMSP), 
5) Inadequate cumulative effects analysis over the projected fifty year use of the sites (NEPA), 
6) Inadequate EFH consultation in the ocean (Magnuson/Stevens) related to bottom fish, 
7) Inadequate thorough needs analysis, in site sizing (violates demonstrated need of PCMSP,   Washington 

State ORMA, MPRSA), 
8) Inadequate avoidance since all available timing windows are not considered (PCMSP & ORMA), 
9) Inadequate use of Ocean Disposal Task Force which has no effective input or authority, 
10) Inadequate investigation of sterilization of fishing grounds – severe interference with the fishery 

(Violates MPRSA, PCMSP, NEPA), 
11) Inadequate toxic sediment testing (MPRSA, no sediments to ocean above trace levels, without current 

testing, there is no way possible to comply) SEIS continues to allow Willamette River sediments to be 
brought to the ocean (this must be removed from the document), 

Corps of Engineers Response 
 
 
 
 
SS-75.  Exhibit J of the Final SEIS addresses cumulative impacts regarding 
sedimentation, including accretion and erosion.  The project includes monitoring 
measures so that the Corps, USEPA and the Adaptive Management Team can 
monitor accretion and erosion annually and adjust activities in response to new 
information. 
 
SS-76.  Reallocating material from the channel improvement project for 
construction of the ecosystem restoration projects proposed and evaluated by this 
SEIS does not significantly alter the need for or capacity analysis for ocean disposal 
at the mouth of the Columbia River.  However, the potential benefits to the 
Columbia River estuary from this action are significant and should not be 
minimized.  The proposed action for this Final SEIS does not include ocean 
disposal or the dredging of the MCR channel, which is a separate federal project.  
The Federal Government included a discussion of MCR impacts for purposes of 
assessing cumulative impacts as required by NEPA (see Section 6.12 of Final 
SEIS).  The NEPA, however, does not require mitigation of actions that are not part 
of the action being taken.  The USEPA’s rule-making to propose new ocean 
disposal sites is also a separate action that is expected to be completed in 2003.  The 
USEPA was a cooperating agency on the 1999 Final IFR/EIS, which selected the 
new sites to be proposed for designation.  EPA is again a cooperating agency on 
this Final SEIS.  See our responses to S-12 and S-13.  Your comment regarding 
“determination of significance” has been responded to elsewhere. 
 
SS-77.  See response to comment S-18 and response to SS-53, #2 regarding 
baseline studies.  The Federal Government is in compliance with pertinent rules and 
regulations concerning the ocean disposal components. 
 
SS-78.  This comment summarizes points made and responded to elsewhere in the 
comment letter.  The Federal Government disagrees with the commenter’s 
characterization and conclusion. 
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12) Inadequate   response   and    consideration    to    public    and    agency    comments   (This    needs 
         correction, NEPA),   
13)  Inaccurate conclusions about soft-shelled crab tests (Integrity of   EIS analysis questioned, NEPA), 
14) Inadequate sediment testing through use of the exclusionary clause in the Dredged Material Evaluation 

Framework unnecessarily compromises the evaluative process and places the marine environment at 
unnecessary risk from bioaccumulation of toxins.  Without testing the COE/EPA have failed to meet   
their burden of proof for both trace contamination (MPRSA) as well as avoiding potential impact 
(PCMSP).  High levels of toxins are found bio-accumulated in marine and estuarine species, the pathway 
to that accumulation needs to be found. 

 
Designation of ocean disposal sites is premature at this time.  The scientific integrity associated with a  
determination of non-significance, negatively impacting commercial resources and coastal fishing communities that 
rely more and more on crab for economic well-being is extremely questionable.    Cumulative impacts to other 
fisheries  have  placed  an  inordinate  amount of  reliance on  crab for the  fishing  industry  in  the Columbia region. 

SS-79   Salmon  used  to  be  the  2nd  largest  industry  (even  ahead  of  Microsoft)  in  the  state  of  Washington.   Lack  of  
environmental concern has eliminated salmon as a viable coastal fishery.    Recently Commerce Secretary Daley 
declared the trawl fishery a disaster and placed large quota cuts in that fishery, more closures are in the works.   
Tuna markets are still weak and not at all dependable for economic relief.  The Coastal Indian Tribes have recently 
been allocated 50% of the crab in their usual and accustomed fishing areas.   The very best fishermen from all    
other failed coastal fisheries are extremely reliant on crab as a major source of income, even more so than    
indicated in the ocean disposal site selection process.  Each and every crab lost becomes more and more important 
and significant to the economic health of the coast.   
 
From this overview of determination of non-significance by the EPA/COE it should be obvious that there is 
substantial question as to the validity of the insignificance determination of impact to the marine environment.  
Severe  negative  profit  impacts  to  coastal  fishing  interests  even  beyond  the  fisherman  will occur.   Regulatory 

SS-80    Flexibility  Analysis  was  established  by  congress and  again amended in 1996 to protect small businesses from the  
type of actions currently taking place in the ocean disposal process.  No RFA analysis what so ever has been   
offered by EPA/COE to determine any effect on commercial crab profits or loss associated with entrainment and 
ocean disposal. 
 
Washington coastal communities and up river ports are currently working with the COE to realize a vision of 
beneficial use of dredge disposal sediments.  The Benson Beach alternative disposal experiment preformed in the 
summer of 2002 was highly successful.  If significant direct beach placement occurs on an annual basis, the deep-
water site will be extremely over sized in addition to the already 100% contingency presently built in.  The need    
for a 14+ square mile deep-water disposal site will not be demonstrated.  Benson Beach alternative needs additional 
consideration  as  a  primary  disposal  site to  minimize  future  impacts to  fishing  businesses  and  coastal  erosion.  

SS-81    Benson  Beach  is  also  likely  to be the most cost beneficial option available for society when the benefits to coastal 
erosion abatement, re-locating an aesthetic near shore camp ground, building a new sewer system for the state     
park and USCG National Motor Lifeboat School, reduced response time to marine casualties by the USCG, reduced 
transit time to and from distant disposal sites and other benefits accrued from environmental services of not  
dumping on natural resources and habitat become part of the cost/benefit analysis.  The “least cost option” as 
currently defined by the Corps is often the most cost to the taxpayer, e.g., Rice Island and site B (extreme loss of 
commercial resources totaling hundreds of millions of dollars). 
 
CRCFA has reviewed present and previous comments by WDFW, ODFW, Washington DNR,  US Fish and Wildlife 
Service, Oregon DLCD,  National Marine Fisheries Service, Pacific County, Pacific Fisheries Management Council, 
Columbia River Estuary Study Taskforce, Lower Columbia River Estuary Program, private citizens and Columbia 
River  Crab  Fisherman’s  Association,  all  indicating  support  of  mitigation  for  unavoidable  resource loss.   This 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
SS-79.  See our response SS-78. 
 
 
 
 
 
 
 
 
 
 
 
 
SS-80.  See responses SS-58 and SS-78. 
 
 
 
 
 
 
 
 
SS-81.  See responses S-52 and SS-48.  In accordance with 33 CFR 335.4, it is the 
policy of the Corps of Engineers to discharge dredge material into the waters of the 
United States and ocean waters in the least costly manner, at the least costly and 
most practicable location, and consistent with engineering and environmental 
requirements.  The Corps has fulfilled this policy. 
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mitigation concept for unavoidable resource and habitat loss must de addressed before site designation.    The 
Washington State Legislature offered additional support to the crab industry by attaching a rider to the State 
matching  funds  for channel deepening.   That rider forbids the matching funds from being spent until an agreement  

SS-82    that  protects the  crab  industry is reached.   Central to that  agreement is mitigation.   The  COE/EPA have been put 
on notice numerous times that an agreement is necessary.  To date, no talks have been initiated to formalize that 
agreement.  We are here in again notifying responsible authorities in both EPA and COE that an agreement needs   
to be reached regarding ocean disposal that protects the crab industry from the negative impacts of the dredging 
operation (this includes consequences of maintaining the Mouth of the Columbia River, not just the deepening to 
Portland) so that state channel deepening matching funds can be utilized.  It is the intent of CRCFA to protect the 
crab industry from government-subsidized destruction of the habitat and resources that our industry needs to 
survive. 
 
It is not the intent of CRCFA to impede ocean disposal, in fact we have tentatively agreed to the proposed sites 
subject to conditions sited in our FEIS comments. We continue to have several basic problems with the proposal, 1) 
no  mitigation  for  unavoidable  resource and habitat loss, and 2)  the over sized  buffer  which  extends into  prime  

SS-83    fishing  area  which in the future  could  be  filled  with  sediment  from  site  over-flow.  With the advent of Benson  
Beach beneficial use site, and considering the other site capacities involved, the entire deep-water site is 
dramatically over-sized.  3) Human health and safety from over-mounding and resulting increase in wave 
amplification at site E continues to be problematic.   The 10% wave change standard needs additional safeguards  
not currently in place. 
 
Improvement of site E management has to tie the maximum 10% wave change standard to the deposition of 
sediments at the site.  Averaged wave analysis is misleading.  Individual wave analysis must to brought to the 
forefront and evaluated by the ocean disposal task force.  The STWAVE model is NOT the final determination of 
the 10%  criteria,  since it is not  designed to  successfully  analyze  long  period waves.   CRCFA  would  also  urge  

SS-84    independent review of mounding effects using all wave models commonly used throughout the world by world class  
experts.   This analysis should also give understanding to model limitations.  The models should be adjusted to 
observed ocean conditions at the sites.  Tidal dynamics need to be included in the analysis.  Outside experts are 
ready, willing, and able to extend their expertise in analysis of the wave amplification if time and expenses are   
paid, please inquire.  Wave amplification experts outside of the Corps need to evaluate the 10% wave change in the 
areas of concern. 
 
We realize that inland economics are highly dependant upon international shipping which relies on getting deep 
draft vessels over a hundred miles  inland and needs to be supported.   We do, however, insist that  adverse  impacts  

SS-85    to  the  coastal  fishing  communities  economic  base,  Dungeness  crab  be  mitigated  so  that  our  coastal  fishing 
communities will not become unwilling sponsors of international shipping (prime benefactors) through lost resource 
and habitat.  Mitigation for unavoidable loss of crab habitat and resource is a necessary part of the dredging and 
ocean disposal process as required under CZMA.   It is highly irresponsible to continue to over look the law of the 
land. 
 
By reference, the comment letter and bound volume CRCFA delivered to Mr. Fitzsimmons on July 10th, 2000, is 
part of CRCFA public testimony and other information submitted to Washington DOE over last few years. 

SS-86 
CRCFA will also include by reference, the CRCFA letter submitted in Astoria hearing on the 40-foot channel 
maintenance hearing on April 4, 2000. 
 
By reference CRCFA includes testimony submitted in Astoria 12 February 2002 hearing.   

Corps of Engineers Response 
 
SS-82.  The Corps and USEPA disagree with the characterization of the Channel 
Improvement Project, the MCR project, or ocean disposal site designation with 
regard to the crab industry.  See all previous responses to this commenter, and 
responses S-17, SS-53 and Final SEIS, Exhibit K-4, regarding impacts to the crab 
industry.  For clarification, the appropriation rider referenced in this comment is on 
an appropriation that is limited to constructing the channel improvement project and 
does not apply to issues related to the MCR project. 
 
SS-83.  See responses S-133, I-47, and I-49 regarding mitigation.  See responses S-
13 to S-16 regarding size of the site and impact on fishing area and response S-121 
to S-123 regarding Benson Beach.  See response SS-68 regarding health and safety 
considerations from over-mounding at Site E. 
 
SS-84.  The comment appears to pertain to past management of “Expanded Site E” 
and has been forwarded to the Corps’ MCR project manager and USEPA’s ocean 
dumping coordinator.  To the extent the comment is intended as a recommendation 
on how the Shallow Water Site should be managed after it is designated under 
Section 102, the evaluation in the 1999 Final IFR/EIS, Appendix H, included 
consideration of impacts to navigation at the Shallow Water Site.  The Corps and 
USEPA anticipate continuing use of computer models in managing the Shallow 
Water Site.  The commenter’s assertion that the modeling is based on average wave 
height is incorrect.  The Corps and USEPA also disagree that the ST-WAVE is not 
designed to analyze long period waves.  The ST-WAVE model is the state of the art 
model for assessing wave action outside the surf zone and is particularly suited for 
analyzing long period waves.  The Corps and USEPA possess sufficient expertise in 
this area and do not need outside experts to participate in analysis of wave 
amplification. 
 
SS-85.  See our response to comment SS-61 regarding the application of the 
CZMA.  See all previous comments regarding impacts to the crab fishery. 
 
SS-86.  The CRCFA letter dated 4 April 2000 provides comments on a consistency 
determination for the 40-foot navigation project.  A separate and distinct 
consistency determination has been prepared for the proposed project.  As noted in 
that determination, both the State of Washington and Pacific County have expressly 
limited their enforceable policies for ocean disposal to areas north of Cape 
Disappointment.  Both the Shallow Water Site and the Deep Water Site are south of 
Cape Disappointment. 
 
The testimony on 12 February 2002 pertained to the MCR project.  That project is 
not a subject of the SEIS. 
 
Comments to the 1999 Final IFR/EIS have already been considered. 
 
The Corps has been unable to locate the uncorrected minutes and has insufficient 
knowledge to respond to their contents. 
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CRCFA                  10 September 2002 
 
Also, CRCFA will include agency and public comments to the FEIS: Integrated Feasibility Report for Channel 
Improvements and Environmental Impact Statement – Columbia & Lower Willamette River Federal Navigation 
Channel. Most common comments were, “ insufficient information for conclusions drawn and comments from DEIS 
not answered in FEIS.” 

SS-86 
CRCFA will also include the uncorrected minutes of the May 12th, 1999 Columbia River Dredged Material 
Disposal Workshop by reference, which include numerous statements, related to the need for mitigation of crab loss. 
 
CRCFA will also include comments to Washington and Oregon’s 401 and consistency determination related to the 
FEIS. 
 
CRCFA will include all recent comments to EPA Region 10 Administrator Charles Clark asking for and SEIS since 
the insignificant impact to the marine environment is not sufficiently supported to make a reliable determination of 
significance. 
 
This volume of agency and public input must be fully analyzed, incorporated, responded to, and incorporated into 
the  determination of  ocean  disposal  site  designation.   Aquatic  habitat and  resources (Dungeness crab)  deserve  

SS-87    more  protection and mitigation than currently provided in the SEIS.  The double standard of applying mitigation to 
every project reviewed by the Corps and not required in this case must be corrected. 
 
The limited biological data supplied is not sufficient to support the insignificant determination found in the SEIS.  
Washington Department of Ecology has no choice concerning consistency determination.  Until the information is 
provided  to clearly  establish the  significance or  insignificance of the  proposed  actions the  project is  inconsistent 

SS-88    with state law.   Adverse impact to the aquatic  marine  environment’s  diminished carrying capacity will occur.  The 
degree of impact needs to be established and mitigation occur before moving ahead.  As important as regional 
economic gains are it is not the coastal communities responsibility to subsidize this project through continued 
uncompensated resource, habitat, and use loss.   
 
As presented the SEIS related to cumulative impacts analysis (both environmental & marine safety) of ocean 
disposal is scant, perfunctory, and not useful as a decision-making tool for prevention of reasonably foreseeable 
negative  impacts.   The  SEIS  unreasonably  diminishes  commercial  resource  productivity  without  replacement 

SS-89    mitigation.   The  SEIS  analysis  related  to  human  health and  safety  does  not  prevent  wave  amplification from 
exceeding the 10% wave change standard over the 1997 baseline.  This SEIS is nothing more than an official 
procedure and needs considerable more attention to prevent identified problems in the ocean to come into 
compliance with the numerous rules and regulations.   
 
 
Respectfully submitted, 
 
 
 
Dale Beasley, CRCFA 

Corps of Engineers Response 
 
SS-86 (con’t).  The Corps has submitted applications for water quality certifications 
to both states, as well as consistency determinations.  The state reviews under 
Section 401 and the CZMA are currently ongoing.  The responses of the states will 
be fully considered. 
 
The comment is unclear on what comments to the Regional Administrator of the 
USEPA the commenter is referring to.  The comment lacks sufficient specificity for 
a response. 
 
The materials that are referenced were considered to the extent they are included in 
the record.  The Corps received comments for the projects under consideration at 
that time.  The Corps and USEPA will consider by reference only those materials 
that are actually submitted for the record of this project.  Comments on the 1999 
Final IFR/EIS have already been considered. 
 
SS-87.  The Corps and USEPA have analyzed, incorporated and responded to 
public and agency comments in the 1999 Final IFR/EIS and this Final SEIS. 
 
 
SS-88.  See response S-18 regarding additional baseline data and the determination 
of impacts at the ocean disposal sites. 
 
 
 
 
 
 
 
SS-89.  The Final SEIS has additional information regarding cumulative impacts.  
The Corps and USEPA disagree that the project will diminish commercial 
productivity.  See response SS-68 regarding wave amplification. 
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September 12, 2002 
 
US Army Corp of Engineers, Portland District 
CEN-PM-E ATTN: Robert Willis 
P.O. Box 2946 
Portland, OR. 97208-2946 

 
The Lower Columbia River Estuary Partnership is pleased to submit the following comments on 
the Columbia River Channel Improvement Project Draft Supplemental EIS.  These comments are 
based on an independent, technical review of the nine proposed habitat restoration projects 
identified in the EIS.  The comments are the result of an unbiased technical review of the projects 
by the Estuary Partnership’s Science Work Group, a diverse 40 member technical advisory group 
to Estuary Partnership's Board of Directors.  A membership list is included as Attachment 3. 
Those who participated in the review are indicated by an asterisk. 
 
The review was made at the request of the Board of Directors with the understanding that the 
projects were to be reviewed strictly on their technical merit In relation to the Estuary 
Partnership’s Comprehensive Conservation and Management Plan (CCMP) for the Lower 
Columbia River and Estuary.  Many of the member organizations whose representatives 
participated will be submitting separate comments under their own organization letter head.  The 
comments herein do not reflect those individual organizations' official positions. 

SS-90 
REVIEW PROCESS 
 
At the quarterly meeting of the Estuary Partnership’s Board of Directors on July 11, 2002, the 
Board discussed at length how the Estuary Partnership should respond to the Channel 
Improvement Supplemental El S. The Board recognized that a number of actions in tile Estuary 
Partnership’s CCMP were relevant to the elements of the EIS.  They were concerned about 
possible conflicts of interest among the Board members but agreed that an independent, technical 
review of the proposed habitat restoration projects in relation to the CCMP would be both 
appropriate and desirable.  The Estuary Partnership’s Science Work Group was thus tasked with 
reviewing the proposed habitat restoration projects and reporting back to the Board at their next 
meeting on October 3, 2002. 
 
The CCMP calls for an ecosystem based approach to protecting and enhancing the lower 
Columbia River and estuary.  It has 6 actions that specifically address habitat conservation and 
restoration and are thus relevant to the EIS.  They identify the need to: inventory and prioritize 
important habitats to be protected and conserved; establish a systematic approach to protect and 
restore key habitats; adopt consistent habitat protection standards; preserve and restore tributary 
buffer areas; restore 3,000 acres of tidal wetlands; and monitor the effectiveness of habitat 
projects. 
 
On June 21, 2002, 20 members of the Estuary Partnership’s Science Work Group met at the  
Corps of Engineers District Office in Portland to review and evaluate the nine proposed habitat 
restoration projects.  The projects were described in detail by Corps staff and Work Group 
 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
SS-90.  It should be noted that not all individuals with asterisks by their names participated in 
the review of the ecosystem restoration actions.  Specifically Geoff Dorsey and Eric Bluhm of 
the Corps, and Cathy Tortorici of NOAA Fisheries were only there to explain the actions, not 
to comment on them.  The rest of the comment is noted. 
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members were provided an opportunity to ask questions and discuss the proposals.  The 
presentation was followed by a review of the habitat project ranking criteria developed at the June 
2001 Lower Columbia River and Estuary Habitat Conservation and Restoration Workshop in 
Astoria.  The criteria, which were developed to provide a scientific basis for evaluating and 
prioritizing salmonid conservation and restoration projects, have subsequently been refined and 
tested by the Science Work Group.  A basic description of each criterion is included as 
Attachment 1. Under the direction of the Work Group chair, each project was discussed by the 
group and ranked on a ranking work sheet.  The ranking work sheet, the collective rankings, and 
relevant comments are included as Attachment 2. 

SS-90 
On June 28, 2002, 15 members of the Science Work Group participated in an all day field trip to 
the proposed sites.  At each site, the proposed actions were described in detail by Corps staff.  
Members then reviewed their comments from the August 21st ranking process and discussed the 
relative merits and negative aspects of each project.  What follows is a summary of the Work 
Group’s evaluation of each project based on the ranking process and the site visits. 
 
PROJECT EVALUATION 
 
SHILLAPOO LAKE:  This project as it is currently planned is a waterfowl habitat restoration 
project.  It is supported by the Washington Department of Fish and Wildlife.  No fish benefits are 
expected and as a result the ranking criteria could not be strictly applied although most elements  
of the criteria were helpful in evaluating the wildlife benefits of this site.  As a waterfowl habitat 
restoration project, the project is acceptable.  In addition, it was noted that the project would 
provide significant benefits to migratory birds.  During the site visit, there was considerable 

SS-91    discussion about what it would take to make it a fish habitat restoration project and whether that 
was feasible and/or desirable.  Since no feasibility study was done on this project as a fish 
restoration project, there was insufficient information to evaluate its fish potential.  It would 
likely be a seasonal wetland and could thus benefit juvenile salmonids by providing feeding and 
refugia habitat during high flow periods.  It would also be beneficial to other fish including less 
desirable species such as carp.  During low flow it would be mostly dry and might become 
infested with Reed canary grass, an invasive species.  Extensive management would be needed to 
make this a viable fish restoration site.  The site offers no unique benefits for fish that could not  
be found at Vancouver Lake nearby.  As a waterfowl and migratory bird project, the site offers 
good opportunities although maintenance costs would likely be high. 
 
BACHELOR SLOUGH: The benefits of this project are uncertain.  Although the dredging of 
Bachelor Slough would likely provide some improvements to water quality by increasing flows 
and thus lessening high summer temperatures, its benefit to fish, especially salmonids is 
uncertain.  With summer temperatures in the Columbia River already in the high range for 
salmonids, the additional Columbia River water introduced into the Slough would seemingly not 

SS-92    add great benefits.  In addition, the proposed riparian vegetation restoration, although potentially 
valuable for terrestrial organisms and birds, would offer no temperature reduction benefits.  It 
would, however, offer increased food production for fish through detritus and insect introduction 
over time.  There is also concern that dredging would make the slouch too available to boaters. 
No data exists regarding salmonid usage of Bachelor Slough or of historic fish usage patterns 
although prior to diking, this was a seasonally flooded area and thus was likely used by salmonids 
and other fish as well as waterfowl.  Because of the uncertainties, the project was ranked a 
tentative medium for connectivity and habitat loss, and low because it involved dredging.  
Extensive monitoring would be needed and finding an appropriate reference site could be 
difficult. 

Corps of Engineers Response 
 
 
SS-91.  The Corps was prepared to conduct a feasibility evaluation of the Shillapoo Lake 
restoration feature for fisheries (salmonid) habitat development.  The fisheries habitat concept 
was coordinated with WDFW and NOAA Fisheries twice and the final determination twice 
presented to the Corps by these agencies was to proceed ahead with WDFW’s original 
proposal for waterfowl habitat enhancement.  Thus, the Corps did not nor will not evaluate 
this location for fisheries habitat development in the absence of resource agency support. 
 
SS-92.  The Bachelor Slough ecosystem restoration feature was proposed by the USFWS 
during the consultation process.  The primary value of the Bachelor Slough restoration feature 
is the establishment of riparian forest.  The Corps agrees that the value to the species for the 
dredging of the slough is moderate.  The Biological Opinion concluded that this feature would 
likely increase juvenile salmonid use of the slough due to improvements in water quality and 
connectivity.  The Biological Opinion also noted that 6 acres of riparian habitat would be 
restored and additional forest habitat would be developed. 
 
SS-93.  Comment noted. 
 
SS-94.  The Biological Opinion concluded that, “this feature should increase habitat 
connectivity and improve foraging conditions for juvenile salmonids” and also concluded 
that, “[t]his restoration will provide some short- and long-term improvements to habitat 
complexity, connectivity, or conveyance; feeding habitat opportunity; refugia; and habitat-
specific food availability.”  The Corps views the embayment circulation improvement feature 
as a small incremental improvement in the overall health of the lower Columbia River.  
Monitoring as prescribed in the NOAA Fisheries Biological Opinion will be implemented. 
 
SS-95.  The Corps and the USFWS are implementing a pro-active effort to establish a secure 
and viable population of Columbian white-tailed deer at Howard/Cottonwood Islands.  The 
USFWS is also implementing other introduction actions at Crims and Fisher Islands 
downstream of Longview, Washington to also develop secure and viable populations of 
CWTD.  The success of these translocations cannot be predicted in advance.  Consequently, 
implementation of the long-term feature at Tenasillahe Island awaits the determination of 
these reintroduction actions. 
 
While the proposed long-term restoration feature at Tenasillahe Island would alter the existing 
project for migratory bird habitat, the restoration of tidal marsh habitat to approximately 1,778 
acres would represent a substantial improvement to fish and wildlife resources, including 
virtually all the migratory bird species that use the estuarine tidal marshes. 
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COTTONWOOD / HOWARD DEER INTRODUCTION:  This project involves no actual 
restoration but does involve protection of existing riparian vegetative growth including extensive 
cottonwood forests which are important to the survival of Columbia White tailed deer.  Because it 

SS-93    had no fish benefits associated with it, the criteria were not entirely applicable.  However, the 
project has merit because it protects important floodplain riparian forests which would benefit a 
wide variety of wildlife.  It also would protect these lands from eventual development and lay the 
ground work for eventually restoring Tenasillahe Island to wetland habitat by providing an 
alternative habitat for the White tailed deer. 
 
HUMP, LORD, WALLACE ISLANDS:  Improving flushing to the backwater areas of these 
islands was ranked relatively low by the group during the ranking process.  Although the actions 
would improve water quality and sediment flushing, it was unclear how much it would benefit 
salmonids.  When viewed during the field trip, the benefits of these projects seemed more  

SS-94    positive particularly with respect to improving connectivity.  No real benefits with respect to 
replacing lost habitat could be realized but fish access to refugia and feeding areas might be 
improved.  The projects would be passive once the channels are opened and thus was ranked high 
for the passive criteria.  Again, extensive monitoring would be needed to evaluate the benefits of 
these actions. 
 
TENASILLAHE ISLAND:  During the ranking process, this two phase project was ranked 
medium during the short term phase which involved improved water passage and high in all 
categories during the long term phase which essentially entailed returning this site to prime 
wetland habitat including some spruce marsh.  The field visit confirmed the previous rankings.  
The project would add 1700 + acres to the string of protected marsh habitats in the lower river  

SS-95    that are part of the Lewis and Clark Wildlife Refuge and the White Tailed Deer Refuge.  The 
value of this connective habitat to salmonids would likely be quite high.  The project would also 
provide valuable monitoring opportunities to track change over time.  The group had some 
reservations about the project because of the uncertainties associated with the relocation of the 
deer and with the long time frame before benefits could be realized.  It was also noted that an 
existing project on the island to improve habitat for migratory birds would be negated. 
 
MILLER / PILLAR SANDS:  The group ranked this project low in most categories.  They 
expressed the following concerns: 

1.  There is a lack of data to support the probable success of such a project:  Specifically, a) 
Its not known how long it would take for this site to become productive shallow water 
habitat if it ever would, and b) its not known whether salmonids would benefit from the 

SS-96         site.  Since it is not providing the type of habitat that is short supply presently and it is not 
  connected to other habitats of importance, its benefits remain suspect. 
2.  The addition of pile dikes to protect this area is intrusive, costly and may not provide the 

expected results.  Funds might be better spent removing old pile dikes rather than 
installing new ones. 

The group agreed that before a project like this is considered, there is a need to conduct a well 
monitored pilot project to test the effectiveness and appropriateness of this approach to 
restoration. 
 
LOIS ISLAND:  Although similar to the Miller/Pillar project, this proposal ranked high because  
of its connectivity to nearby productive shallow water habitat, the opportunity to restore to 

SS-97    historic conditions, and the opportunity to conduct a pilot project to evaluate the effectiveness of 
this approach.  Thus it was rated high in connectivity and availability of a reference site.  It was 
rated low in the habitat loss category because it is creating habitat that is already in abundance 
nearby.  In addition, it is expected to encounter strong local resistance because it will interfere 

Corps of Engineers Response 
 
SS-96.  The Corps has revised the proposed action at Miller/Pillar to focus on restoration of 
tidal marsh habitat.  There are numerous examples of successful tidal marsh establishment on 
dredged material in the Columbia River estuary (response S-9).  In addition, the proposed 
action at Lois Embayment has been significantly reduced in size and the Miller/Pillar action 
will be conducted one cell at a time to assess results before proceeding further.  These projects 
are proposed as part of a restoration and research actions from the Endangered Species 
consultation with NOAA Fisheries and USFWS and therefore include a range of monitoring 
actions to be conducted in concert with restoration.  Given the proposed revisions to the 
restoration actions, the successes with similar actions elsewhere in the estuary, and the 
proposed monitoring, the Corps believes it is prudent to implement these restoration features 
in conjunction with the channel improvement project.  Doing so it allows the Corps to take 
advantage of its authorities, willing sponsors, available cost sharing dollars, and materials and 
equipment required to construct these features which otherwise would be difficult to obtain. 
 
These monitoring efforts would include a control site adjacent to the restoration area and at 
the target subtidal depth.  Monitoring protocol would be established in concert with the 
USFWS and NOAA Fisheries per the Biological Opinion (Section 12.5, Terms and 
Conditions 5f).  Results will be presented annually to the NOAA Fisheries and USFWS 
(Section 12.5, Terms and Conditions 6c). 
 
Results from the NOAA Fisheries baseline monitoring [Draft SEIS, Section 4.8.6.3, Hinton et 
al. (1995)] indicate that fisheries resources, particularly sub-yearling chinook, could benefit 
from the restoration proposal.  Bottom et al. (2001) reported, “… the comprehensive 
collections during investigations by the Columbia River Estuary Data Development Program 
(CREDDP) in 1980-81 indicated that both subyearling and yearling Chinook salmon in the 
tidal fluvial and estuarine mixing region of the estuary preyed extensively on invertebrates 
from shallow-water habitats (McCabe et al. 1986, Bottom and Jones 1990).”  Corpophium 
salmonis tended to be the most prominent prey item and to a lesser extend the congener, C. 
spinicorne, insects (undifferentiated), and the estuarine mysid Neomysis mercedis.  The 
Miller-Pillar restoration site is located within the tidal-fluvial zone of the estuary. 
 
 
 
 
 
 
SS-97.  To address the state’s and other similar comments about types of habitats to be 
restored, the Corps will modify the Lois Island embayment and Miller-Pillar ecosystem 
restoration features.  Rather than attempt to mimic the historic bathymetry of these locations, 
the Corps will place fill material to an elevation of approximately +6.6 feet mllw in order to 
develop tidal marsh habitat.  This will reduce the acreage targeted for restoration purposes to 
approximately 191 acres of tidal marsh habitat at Lois Island embayment.  These features 
would provide for restoration of tidal marsh habitat, a focal point for restoration efforts by the 
multiple parties addressing estuarine habitat restoration. 
 
Attainment of tidal marsh habitat on dredged material at Lois Island embayment is achievable 
as evidenced by existing tidal marsh habitat that has developed on the interior borders of Lois 
and Mott Islands and at South Tongue Point, lands formed by deposition of sandy dredged 
material. 
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with a select salmon fishery and a local sports fishery.  It also is not passive during the 
development phase and got a low initial rating although the restoration of shallow water habitat 
will be passive over the long term.  There was also a concern that the coarse Columbia River 
channel sand was the wrong material for restoring shallow water habitat.  Overall, this project 
could potentially provide a good opportunity to implement a small pilot study to test this 
approach to restoration provided extensive monitoring and evaluation occurs. 
 
TIDE GATE RETROFITS: Several tide gate retrofits are proposed.  The group did not examine 
the details of each project but considered instead the general benefits of this type of project.  The 
tide retrofits would improve flows and thus fish passage would likely be improved but the 
changes in flow could also result in the loss of some wetlands and fringe marshes depending on  

SS-98    the situation.  The value of the projects were site dependent and were thus rated low to medium 
for connectivity and low to medium on replacing lost habitat.  There is a clear need to develop a 
better understanding of the impacts of tide gate improvements.  With little data to support the 
probable success of these projects, the group was not comfortable giving them a better rating.  On 
the other hand, implementing some pilot tide gate retrofits and monitoring them before and after 
would provide valuable data that could help support future restoration work of this type.  One site 
was examined in the field.  Similar concerns were voiced during the site visit. 
 
PURPLE LOOSESTRIFE CONTROL: This project is a habitat enhancement project and thus did 
not match well with the ranking criteria.  The group recognized the significant threat Purple 

SS-99    loosestrife poses to wetland habitat and agreed that the p 'ect has positive merit as lone, as it is 
very carefully controlled, well coordinated with other agencies, and extensively monitored.  There 
appear to be no direct benefits to fish from this project although other wetland dependent 
organisms and plants would clearly benefit. 
 
At the end of the field trip, the group discussed the proposed restoration projects overall.  It was 
noted that the proposals were mostly limited to government lands in an effort to minimize the 
many hurdles associated with the acquisition and restoration of private lands.  Several members 
of the Group noted that there are private lands that could be available that would more closely fit 

SS-100    the criteria and offer significantly better ecosystem benefits by conserving and/or restoring lost or 
declining habitat types.  It was agreed that some of the members would explore these  
opportunities with the intent of developing a priority list of high value habitat acquisition and 
conservation projects.  Finally, the Group emphasized the none of the projects should move 
forward without a firm commitment to extensively monitor and evaluate each and every project 
and effectively apply adaptive management principals. 
 
The Lower Columbia River Estuary Partnership and its members appreciate the opportunity to 

SS-101   respond to the draft Supplement EIS for the Columbia River Channel Improvement Project.  If  
you have any questions, please feel free to contact Bruce Sutherland or myself at 503-226-1565. 
 

 

Corps of Engineers Response 
 
SS-97 (con’t).  The Corps does not agree; our evaluation of the potential impacts to the Select 
Area Fishery is presented in the response to state comment S-7.  Our analysis regarding 
implementation of a small pilot study at Lois Island embayment is presented in response SS-
10.  Monitoring of habitat development at this location was addressed in response SS-10. 
 
SS-98.  The Corps based its proposed retrofitting of tidegates for fisheries passage was based 
upon recommended sites from ODFW and WDFW.  To further develop the concept, the 
Corps reviewed comparable efforts that have already occurred in Clatsop County, Oregon.  
The Corps is unaware of any concerns associated with actions already implemented in Clatsop 
County. 
 
We believe that we can specifically address your concerns about tidegate-related impacts 
during Plans and Specifications when detailed information on a site-specific basis will be 
developed.  We also can discuss with the appropriate personnel the impacts of those tide-gate 
modifications that have already been implemented in Clatsop County by others. 
 
Resource agency personnel need to recognize that there are trade-offs involved with any 
habitat modification feature.  All values cannot be retained when implementing changes to 
habitat or the infrastructure that plays a role in habitat maintenance.  The tidegate retrofits is 
estimated to provide or improve anadromous fish access to 38 miles of tributary streams that 
contain spawning, stream rearing, and (in some locations) backwater channel and freshwater 
marsh habitat for rearing and/or overwinter refuge from floods.  Impacts to fringing wetland 
habitat will be minimized on a site-specific basis when the Corps develops Plans and 
Specifications to implement the proposal.  The Biological Opinion concluded that this action 
should result in short- and long-term improvements to habitat complexity, connectivity, or 
conveyance, feeding habitat opportunity, refugia, and habitat-specific food availability by 
reconnecting the Columbia River to these tributary streams. 
 
SS-99.  The Biological Opinion concluded that reduction of purple loosestrife in the 
Columbia River estuary would help “reestablish the diverse native vegetation of tidal marsh 
habitats” and that “this restoration feature is likely to benefit ESA-listed salmonids.  These 
changes should benefit habitat complexity, connectivity, or conveyance, feeding habitat 
opportunity, refugia, and habitat-specific food availability.” 
 
SS-100.  The adaptive management team established for the project will evaluate the 
effectiveness of the ecosystem restoration features as specified in the “Terms and Conditions” 
of the Biological Opinion. 
 
SS-101.  The Federal Government appreciates LCREP’s involvement. 
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Corps of Engineers Response 
 
 
SS-102.  Noted. 
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September 13, 2002 
 
Brigadier General David Fastabend 
Northwestern Division 
Corps of Engineers 
12565 West Center Road 
Omaha, Nebraska 68144-3869 
 
Lt. Colonel Richard Hobernicht 
Portland District 
Corps of Engineers 
P.O. Box 2946 
Portland, Oregon 97208 
 
RE:     Comments on the Columbia River Channel Improvement 

     Project, Draft Supplemental Integrated Feasibility Report and 
     Environmental Impact Statement 

 
Dear General Fastabend and Colonel Hobernicht: 
 

    The Columbia River Inter-Tribal Fish Commission (CRITFC),1 at  
the direction of the Confederated Tribes and Bands of the Yakama Nation, 
the Confederated Tribes of the Umatilla Indian Reservation, the Nez Perce 

SS-103  Tribe and the Confederated Tribes of the Warm Springs Reservation of 
Oregon, appreciates the opportunity to review and provide final comments 
to the Columbia River Channel Improvement Project Draft Supplemental 
Integrated Feasibility Report and Environmental Impact Statement 
(DEIS).  CRITFC filed comments on this project in the past,2 and we 
incorporate by reference those comments in the following analysis.  We 
note that many of the same issues and deficiencies are revisited in this 
DEIS, so we continue to support the “No Action Alternative”. 
 

GENERAL COMMENTS 
 
 
        

1 CRITFC was created in 1977 by the Nez Perce Tribe, the Confederated 
Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the 
Warm Springs Reservation of Oregon and the Yakama Nation.  The 
governing body of CRITFC is composed of the fish and wildlife 
committees of its member tribes.  Protection and enhancement of those 
streams and flows that provide spawning, rearing and migratory habitat 
for anadromous fish are of critical importance to the tribes.  CRITFC 
provides technical and legal support to the tribes to carry out those goals. 
2 February 5, 1999 draft EIS comments; May 26, 1999 comments on 
USFWS Coordination Act Report; November 30, 1999 comments on 
FEIS. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-103.  Comment noted. 
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• The Corps should formally consult with our member tribes on this proposed project 
before the FEIS is finalized and the ROD is signed, consistent with the Corps’ own  
national Native American policy and Executive Orders. In specific letters to the Corps,3 

SS-104               CRITFC has repeatedly requested consultation, but the consultation has yet to occur. The 
tribes define consultation as the negotiation and cooperation process that ultimately leads 
up to and includes a bilateral decision between the federal government and affective 
tribes. 

 
• The DEIS fails to adequately describe and analyze the effects of the proposed action on 

SS-105               treaty-reserved resources including salmon, pacific lamprey and sturgeon and their 
critical habitats. 

 
• The DEIS does not adequately address cumulative impacts from the proposed action that 

SS-106               could adversely affect fish health, especially issues related to potential toxic 
contamination in sediments. 

 
• The DEIS economic analysis of the proposed project is questionable. In addition, the 

SS-107               DEIS fails to address possible impacts to tribal socioeconomic parameters and cultural 
issues. 

 
• The DEIS fails to examine the project's impacts on the estuary and lower river in context 

with the Columbia River Basin ecosystem. More specifically, the DEIS fails to analyze or  
SS-108               understand the relation of the estuary as critical habitat essential for the recovery of ESA 

listed and depressed salmonid stocks. 
 
 

SPECIFIC COMMENTS 
 
Biological Assessment and Biological Opinion 
 
 The ecological effects of the proposed alternatives in the DEIS are founded upon 
information and conclusions of a revised biological assessment (BA) and a revised biological 
opinion (BiOp).  In discussions with NMFS and the Corps surrounding the previous BA and 
the 1999 Opinion, the lack of field studies and data were identified as major deficiencies of  

SS-109   the assessment and opinion.  Despite the fact that physical models were constructed, no new 
field studies or data were produced for the current BA and BiOp.  The BA and BiOp did not 
contain any new data regarding the potential impacts of the project on estuary health or fish 
health impacts from the proposed dredging activity.  No additional field data were obtained to 
resolve critical uncertainties since the prior NMFS no-jeopardy opinion was rescinded even 
though this need was previously identified as critical. 
 
 The BA and BiOp have an expanded environmental baseline description, but they 
still lack specifics and recent data.  For example, the only description for stranding of 
juvenile salmon by ship wakes was one 1977 study.  As another example, the BA suggests 
 

         
3 December 16, 1999 letter from Don Sampson to Lt. General Joe Ballard; March 3, 2002 letter from Don 
Sampson to Brig. General David Fastabend. 

Corps of Engineers Response 
 
SS-104.  The Corps provided the tribes the opportunity to do government-to-government 
consultation.  Only the Yakama and Warm Spring tribes responded and participated in this 
process.  The Corps is available to do government-to-government consultation with any other 
tribes that express an interest.  Technical coordination was also offered to the tribes and only 
the Umatilla and Nez Perce Department of Natural Resources tribal members requested a 
meeting.  This coordination is also available to any requesting tribe. 
 
SS-105.  Impacts to salmon and sturgeon and their critical habitats have been thoroughly 
evaluated in the 1999 Final IFR/EIS, the 2002 draft SEIS, and the biological assessments and 
Biological Opinions for the project.  Information on Pacific lamprey and river lamprey will be 
provided in the Final SEIS.  It is anticipated that the project will not affect either of these 
species or their habitat. 
 
SS-106.  The 1999 Final IFR/EIS and the Final SEIS evaluate the potential cumulative effects 
of past and present actions affecting the project area, as well as reasonably foreseeable future 
actions.  The Final SEIS also describes extensive new analysis of sediment chemistry 
throughout the project area and the potential effect of future cleanup of contaminated areas of 
the Willamette River.  Based on concerns expressed by NOAA Fisheries and others in 1999 
about the potential effects of contaminants on the river and estuary, substantial effort was 
devoted to re-analyzing the issue, including evaluation of thousands of sediment chemistry 
samples from throughout the project area.  The new analysis confirms the Corps’ initial 
conclusion that project activities do not pose a significant risk of adverse effects from 
contaminants.  This conclusion is supported by the NOAA Fisheries and USFWS Biological 
Opinions.  See responses SS-13, SS-20, SS-111 and SS-192, l.  Additionally, the Corps and 
USEPA have recently established the Northwest Regional Dredging Team to coordinate and 
manage dredging/sediment issues in the Pacific Northwest.  This body will become an 
important forum for examining and finding solutions to sediment contamination problems in 
the future.  A letter was sent to the various Northwest Tribes inviting their participation. 
 
SS-107.  In their May 2002 Biological Opinion, NOAA Fisheries determined that an 
unquantifiable but low amount of incidental take of listed salmonids will occur over the life 
span of the project as a result of the proposed action.  Consequently, we do not believe that a 
loss of fisheries resources will occur at a level that would constitute an adverse impact to tribal 
socio-economic parameters and cultural issues. 
 
SS-108.  Through the ESA reconsultation process, the Corps, NOAA Fisheries and USFWS 
devoted substantial effort to improving the understanding of the Columbia River ecosystem, 
including the lower river and estuary, as they relate to salmonid productivity, survival and 
critical habitat.  The conceptual model, which was developed through the reconsultation 
process and approved by NOAA Fisheries and USFWS, addresses these issues in detail.  
Rather than repeat the reconsultation analysis in its entirety, the SEIS summarizes the results of 
that analysis and incorporates the more detailed presentations of it in the Biological 
Assessment and Biological Opinions, which are attached as Exhibit H of the SEIS. 
 
SS-109.  Discussions on stranding included the more recent study done by NOAA Fisheries in 
1993.  This study has been cited in the 1999 Final IFR/EIS and in the Final SEIS in the 
Technical Memo on stranding.  In addition results from the pilot study done this year will be 
added to the Final SEIS. 
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that phytoplankton populations in the estuary are low because of high flushing and cites a 
1984 study for evidence.  The relevance of this study is questionable because flows are now 
significantly reduced by the modification of flood flows by the Corps.  Sherwood et al.  
(1990) determined that large volumes of plankton are created in reservoirs and are flushed 
into the estuary where they provide a large forage base for shad, which may compete with 
salmon for habitat.  These facts are not mentioned in the baseline description. 
 
Short-term cumulative effects 
 

In section 6.3 of the BA only three categories of short-term salmon impacts were 
identified.  Among other things, the following issues remain inadequately addressed in the 
BA and DEIS: toxic entrainment by dredging; dredging year-round, including during the 

SS-110  salmon migration; harassment and entrainment of salmon during dredging (salmon  
commonly migrate below 20 feet from the surface contrary to the assumption in the BA); 
turbidity plumes during dredging; and loss of benthic productivity. 
 
Long-term cumulative effects 
 

Much more detailed and specific baseline information on the ecological status of  
the estuary through field studies is necessary before determining new impacts.  Section 6.3 of 
the BA states that monitoring and research would be done after additional dredging.  This 
would make it impossible to measure the changes in ecological response to new dredging, as 
the opportunity to establish the baseline before dredging would be lost. 

SS-111 
Allen and Hardy (1980) note that after construction, the new channel becomes a  

sink for toxic contaminants that are re-suspended again and again from ship traffic and 
maintenance dredging.  The database for toxic sampling in the proposed channel deepening  
area is insufficient, especially in areas near the mouth of the Willamette River.  In all there 
were only 89 grab bag samples and only 29 of these were analyzed for toxics.  A toxicologist 
consultant for the Ports described the database as, “spotty”.  The database must be expanded 
with more sampling and the fish health risks assessed before the EIS is finalized and the 
ROD is signed. 
 

In our comments to the initial and revised NMFS draft biological opinions we 
noted that epidemiological studies for fish in the estuary were critical and should proceed and  
be included in the opinion.  The BA and subsequent DEIS did not consider the methodology  
of Mac and Edsal (1991: in Ewing 1999) for the study of the relationship of lost reproductive 
success in Great Lakes trout due to exposure to toxics.  Ewing (1999) notes that toxics can  

SS-112  affect fish behavior such as schooling, temperature selection, seawater adaptation, endocrine 
disruption and sexual development to the detriment of the population.  The BA and  
subsequent DEIS addressed toxic uptake in prey and salmon, but did not address possible 
sub-lethal effects that would compromise salmon populations.  The current contaminant 
loading of fish in the lower Columbia and estuary is already high.  The BA and subsequent 
DEIS did not address heavy metal, other herbicide and insecticide impacts on salmon or their 
habitat, nor of wave action that will re-suspend toxics in shallow water habitat where organic 

Corps of Engineers Response 
 
SS-109 (con’t).  The Sherwood (1990) paper (no reference was given) is based on data from 
the CREDP study which is the 1984 data.  No new data is available on phytoplankton in the 
river or estuary that would refute the conclusion that phytoplankton productivity is low because 
of the dynamic nature of the estuary and the short flushing time.  Both these factors prevent the 
establishment of a brackish water or marine populations of phytoplankton that would provide a 
large estuarine population.  In addition, since the freshwater population that develops in the 
warmer more stable environment of the upstream reservoirs dies when it reaches the salt water 
interface it does not contribute to a large standing crop of phytoplankton in the estuary. 
 
SS-110.  We disagree; all of these impacts have been thoroughly discussed in the 1999 Final 
IFR/EIS, the 2002 Draft SEIS, and the Biological Assessment and Biological Opinion. 
 
 
 
 
 
SS-111.  Because of the dynamic nature of the Columbia River, bottom sediments are 
constantly being reworked and therefore consist of sand with a very low percentage of fine-
grained material.  Such sediments do not have binding sites for contaminates.  The improved 
channel will not measurably alter the dynamics of the river to the point where slack water will 
form potential sinks for toxic contaminants.  The database of sediment quality in the Columbia 
River is much larger than the 89 samples mentioned.  The Federal Government has identified 
over 100 separate studies it has conducted in the last 22 years in the Columbia River for 
various purposes.  Over 4,000 samples on the Columbia River have been identified. This 
information continues to be updated. The Corps is actively populating the SEDQUAL database 
to include these identified Corps’ studies.  The Corps, USFWS and NOAA Fisheries have 
committed to annually review the Columbia River sediment quality database including new 
sediment data and determine if conditions trigger the need for additional testing. 
 
 
 
SS-112.  The SEIS and previous documents did not assess all of the reported potential impacts 
to fish due to the lack of contaminates found in the material to be dredged.  Had contaminates 
been found in concentrations above or even approaching established levels of concern 
additional evaluation including biological testing would have been performed.  It is known that 
fish in the Columbia River have measurable body burdens of some contaminates of concern 
however no link to the sediments proposed to be dredged has been made.  The Bi-State studies 
conducted in the early 1990s included the evaluation of fine-grained sediment from backwater 
areas in the Columbia River.  This study did not find significant levels of contamination in the 
backwater areas along the sides of the channel.  Bioassays were performed on these sediments 
during the Bi-State study.  Based upon the lack of toxicity found in these tests, no further 
biological testing is considered necessary by both the Corps and USEPA.  Ship wakes are not 
expected to cause resuspension of contaminates from shallow water areas. 
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sediments are likely to contain toxics and where salmon rear and rest.4  The Corps should 
conduct toxic contaminant screening, bioassay and bioaccumulation studies of sediments and 
biota along the proposed channel dredging sites and backwaters that will be disrupted by ship 
wakes.  The results from these tests should be included in the FEIS.  The section in the BA 
that addresses toxics states that the toxic assessment is 1) uncertain, 2) literature based and 3) 
requires extrapolation because field studies have not been done.  The FEIS should also 
contain the updated EPA/Corps Dredged Material Evaluation Framework.  These issues must 
be addressed before the EIS is finalized and the ROD is signed. 
 

According to the NMFS Cumulative Risk Analysis (CRI) in the 2000 FCRPS 
Biological Opinion, survival of listed juvenile salmon in the estuary and near shore 
environment must be increased to 11-14% in order to prevent jeopardy of listed salmon in the 
Columbia River.  Analysis by Bottom and Jones (1990) and NMFS researchers (Dawley, 
pers. comm. 2000) and Congleton et al. (2001) indicate that juvenile salmon in the Columbia 

SS-113  estuary have less food in their stomachs than juvenile salmon in other Oregon and B.C. 
estuaries.  Percy (1992) noted that smaller juvenile salmon (from the lack of food) have  
higher ocean mortality rates.  Neither the BA nor the DEIS include an updated CRI  
assessment because the data is lacking.  Thus, the proposed project is not considered in  
context with overall actions in the basin to promote salmon recovery. 
 

Schreck et al. (2000) found that migration speeds were enhanced by outgoing 
tides in radio telemetry studies of juvenile salmon migrating through the CR Estuary.  

SS-114  Deepening the channel will cause the saltwater intrusion to shift upstream and the ETM to  
impact tidal regimes, possible to the detriment of outmigrating salmonids.  Neither the BA,  
nor the DEIS address this issue. 
 

Through modeling analyses of the physical changes from the proposed action, 
Baptista et al. (2001 BA Appendix F) found that the proposed dredging would result in  
negative habitat changes, especially in the navigation channel where adults and juveniles are 
expected to migrate.  River temperatures will be cooler in the deepened channel because of 

SS-115  greater salinity intrusion, however, this could be a negative impact to salmon.  The Baptista et 
al. discussion in Appendix F also recommended that the modeling analysis of habitat 
opportunity be extended upstream into the river reaches proposed for dredging based upon  
water depth.  These issues are not adequately addressed in the DEIS. 
 

Data from High and Bjornn (2001) and Goniera and Bjornn (2001) indicate that  
adult salmon below Bonneville Dam migrate as deep as sixteen meters below the surface and 

SS-116  seek cool temperatures.  Adult salmon at these depths would be at risk from dredging  
activities including contact with the dredging machinery and contact from turbidity plumes. 
Hydroacoustic studies by Ploskey et al. (2001) and sampling by Backman (2000 pers. corn.) 
indicate that juvenile salmonids can be found migrating in the water column at depths of 30- 
 
 

         
4 The DEIS indicated that larger vessels would be faster (DEIS at 3-8) which would increase ship wakes.  The 
DEIS is does not contain any specific studies or which indicates that the shoreline and shallow water movement 
of sediments caused by large ship wakes would not continually resuspend sediments along the river and in 
salmon habitat.  The NMFS biological opinion notes that Corps analysis of larger ship wakes could result in a 
1-5% increase in higher ship wake generation. 

Corps of Engineers Response 
 
SS-112 (con’t).  Regarding toxics assessment, the BA states that negligible risks were 
predicted for the channel sediments that are proposed for dredging.  Further, the potential for 
cumulative risks appears negligible because all contaminants posed negligible risks.  Because 
their specific modes of action are different and exposures were below effects thresholds, risks 
from PAHs, PCBs, and the DDT family are not additive.  This result supports the overall 
conclusion concerning negligible risk potential to juvenile salmonids in the lower Columbia 
River as a result of the proposed project.  Additional field studies are not needed. 
 
The Dredged Material Evaluation Framework (DMEF) has not been updated.  The DMEF and 
process was intended to be reviewed on an annual basis and updated as needed.  Minor 
modifications have been made on a case-by-case basis by the agencies.  A concerted effort is 
presently ongoing to scope the work needed for a major update to the DMEF.  The DMEF will 
be updated as new information, procedures, or techniques are adopted.  This major effort is 
expected to take 3 years to complete; until that time, the existing DMEF with modifications as 
accepted will be used.  The DMEF is accessible at https://www.nwp.usace.army.mil/ec/h/hr/.  
See 6.4 and Exhibit H on the Corps website. 
 
SS-113.  The Corps disagrees; a thorough evaluation of the impacts of the project on juvenile 
salmon rearing and rearing habitat was conducted during the NEPA and ESA processes.  The 
conclusions from the modeling efforts and of the experts panel during the reconsultation 
process was that the physical change to the estuary associated with the deepening would be 
small and not produce a significant change in the juvenile salmon rearing habitat, such that it 
would affect their survival.  In addition, the ecosystem restoration projects proposed as part of 
the improvement project will provide additional rearing areas that are anticipated to improve 
juvenile salmon fitness and overall survival. 
 
SS-114.  The ETM does not affect tidal regimes as stated but is actually the mixing zone 
produced by tidal action and freshwater flow.  The modeling done during the original 1999 
Final IFR/EIS process and the reconsultation process indicate that the shift in upstream salinity 
levels will be minor.  It is discussed in the 1999 Final IFR/EIS, the 2002 Final SEIS, BA and 
Biological Opinion.  During the consultation process, it was agreed by NOAA Fisheries and 
the expert panel that this minor change would not have a significant effect on salmonids in the 
short term.  To address potential uncertainty regarding long-term effects, the Corps will 
organize a workshop on ETM. 
 
SS-115.  You are correct in stating that some of these issues were not discussed in the 1999 
DEIS.  They were however discussed in the Draft SEIS that described the results of the 
reconsultation process and the additional physical modeling done.  Though the model 
conducted by Baptista indicated a small potential for lower temperatures, it was agreed by the 
group that these changes were very small in comparison to the normal variation and would not 
have an effect on salmon habitat.  Modeling of habitat opportunity was done during the 
reconsultation process and was found to be a very small change.  These discussions are 
included in the Draft SEIS. 
 
SS-116.  Research done in the lower Columbia River has indicated that juvenile salmon 
migrate predominately along the channel margins and at depths less than 20 feet (Carlson et al, 
2001).  Consequently, it is unlikely they would occur to any extent in the dredging area. 
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40 feet in the impounded river and below Bonneville Dam.  Juvenile salmon radio telemetry 
studies that tracked fish through the Columbia River estuary showed that fish were migrating  
as deep as 8.7 meters below the surface (Schreck et al. 2000).  Thus, juveniles would be 
subjected to mechanical and turbidity plume impacts of dredging as well as exposure to  
toxics in sediments.  Schreck (2002) noted that most radio-tagged juvenile steelhead migrate 
through the navigational channel, near the area that is proposed for blasting.  This fact was  
not noted in the biological opinion or DEIS.  The BA, BiOp and DEIS key assumption that 
salmon do not actively migrate below 20 feet is not supported by any scientific literature. 
 

The BA, BiOp and DEIS lack assessments of synergistic and cumulative impacts  
to salmon and critical habitat that could result from dredging.  These include oil spills from  
larger vessels and more frequent shipping, bilge dumpings, further toxic contamination from 
increased shipping and industrial activity and introduction of exotic species that could  
directly or indirectly impact listed species.  Because larger ships are less maneuverable than 

SS-117  smaller ships the risk of an accident would be increased.  These issues are not addressed in  
the DEIS. 
 

The BA, BiOp and DEIS lacks any discussion or comparison of dredging impacts 
on fish and fish habitat from other watersheds around the world.  These are available in the 
literature and are discussed in Dodge (1989). 
 

Elevated, but not extreme, levels of turbidity caused by dredging have been 
correlated with decreased juvenile survival by NMFS and others (Junge and Oakley 1970;  

SS-118  Smith et al. 1997).  The literature (Hardy and Allen 1980) notes that dredging can reduce 
turbidity as sediments sink into the navigation channel.  This issue is not adequately  
addressed in the DEIS. 
 

The DEIS states that 70 mcy of sediment will be removed from the river from the 
proposed action over a 20 year period, and that this will cause reduction of water surface  

SS-119  profiles and shoreline riparian areas above RM 70 to RM 170.  Significant portions of  
sediment may sink into the deepened channel only to be removed by dredging out of the  
system.  The DEIS does not adequately analyze what this impact could mean to existing  
riparian areas that are critical habitat for salmonids. 
 

In Section ES-18 of the BA, the Corps and Ports call for an adaptive, oversight  
policy management structure of the regional federal executives and ports making decisions 
related to the proposed dredging and estuarine habitat enhancement.  The BiOp’s  

SS-120  conservation recommendation includes the tribes in this structure, yet the DEIS is silent.  As 
a co-manager of the resource, the tribes need to have meaningful policy input into any  
decision-making process. 
 

In the revised BiOp for channel improvements, NMFS finds that the proposed  
SS-121  action would be adverse to essential fish habitat (EFH) under the Magnunson Act.  The DEIS 

does not address the impacts of proposed alternatives on the EFH. 

Corps of Engineers Response 
 
SS-116 (con’t).  Information on adult salmon migration indicates that they also tend to follow 
the shoreline or channel margins.  No juvenile or adult salmon have been collected during the 
dredge entrainment studies conducted during normal dredging operations.  It is unlikely that 
migrating adult salmon would occur in any numbers near the bottom of the main navigation 
channel, at 40 plus feet of depth, where dredging occurs.  Consequently, any impacts from 
dredging operations or turbidity would be expected to be minimal.  Sediment sampling has 
shown the dredged material to be predominately clean sand with very low levels of fine grain 
material, which would be the source of contaminants.  Consequently, the chance for salmon to 
be exposed to contaminants during dredging is low.  A discussion of the potential blasting 
effects was discussed in the EIS; it was indicated that blasting would be done during the 
approved in-water work period to minimize impacts to salmonids. 
 
SS-117.  As discussed in 1999 Final IFR/EIS and the Final SEIS, none of the factors listed are 
expected to change, over current conditions, with the deeper channel.  A discussion on the 
effect of the channel improvement on introduction of exotic species also was provided in the 
Draft SEIS and as indicated, was not expected to change with the project.  The project is 
intended to accommodate Panamax class bulk carriers and container ships.  Since these ships 
already transit the Columbia River with 40-foot drafts, increasing drafts to 43-foot will result in 
only a marginal decrease in maneuverability.  As explained in the 1999 Final IFR/EIS, the 
Columbia River channel has an excellent safety record and this is expected to continue with the 
deeper channel.  Finally, there is no requirement under NEPA to compare dredging impacts to 
those occurring from other watersheds from around the world as suggested by this comment. 
 
SS-118.  The potential levels of increased suspended sediment and turbidity were thoroughly 
evaluated during the endangered salmonids consultation and are explained in the 2001 BA.  
The potential elevated levels of turbidity are too low to impact juvenile salmonid survival. 
 
SS-119.  The potential shoreline changes were thoroughly evaluated during the endangered 
salmonids consultation and are explained in the 2001 BA.  As noted on p 6-34 of the SEIS, the 
side-slope adjustment could cause a shift in the location of some shallow water habitat.  This 
shift would occur along old shoreline disposal sites with sandy beaches and riverbeds.  The 
shift would occur over 5-10 years and habitats would remain similar to the existing habitats.  
Also, the potential water surface changes were thoroughly evaluated during ESA consultation 
and are explained in the 2001 BA.  The water surface reductions are less than 0.2-foot in 
reaches of the river that have daily water surface fluctuations of 1-2 feet and seasonal 
fluctuations of 10-15 feet.  The less than 0.2-foot change in water surface would not cause a 
discernable impact to riparian habitat. 
 
SS-120.  The adaptive management process will include input from the tribes, state resource 
agency and interested stakeholder groups.  The adaptive management meetings will be semi-
annual and open to the public; research proposals and results will be posted to the Corps’ 
website.  The input provided by CRITFIC, the tribes and the states will be considered in 
making recommendations to the management workgroup.  The Adaptive Management Team is 
prepared to meet with CRITFIC, member tribes, and the states to discuss areas of concern 
before making decisions.  All decisions about adaptive management will be available and 
posted on the Corps’ website. 
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There should be annual mitigation requirements for existing and proposed 
maintenance dredging, but this is not addressed in the DEIS. 

SS-121 
Nowhere in the BA, BiOp or DEIS are dredging impacts to Pacific Lamprey 

addressed.  Pacific Lamprey are a prey of choice to predators that, when lamprey are scarce,  
turn to juvenile salmon.  Lamprey are also an important cultural food for the tribes. 
 
DEIS 
Chapter 3 Needs and Opportunities-Shipping Analysis 
 

Given the facts reported in the DEIS, CRITFC believes that the project is not 
economically viable.  In fact, it appears that the environmental and other real costs outweigh 
any true economic benefits.  For instance, the DEIS relies on data of estimated grain  
container shipping that is outdated and inaccurately forecasts future conditions of markets.   
To be legitimate, the FEIS must include more reasonable estimates based on accurate 
assessments of current and potential markets.  In addition, the project seems to ignore the fact 
that the majority of the new para-max class ships require drafts of forty-four to forty-eight  
feet, greater than forty-three feet planned for this project.5  In order to truly reap the benefits  
that the DEIS claims, the Corps would need to dredge a much deeper channel. 

SS-122 
The project will almost certainly create greater impacts to the river by 

encouraging more industrial development and shipping activity, further degrading salmon 
habitat.  In their review of dredging impacts throughout the U.S., Allen and Hardy (1980)  
note that the greatest impacts from new channel construction often are related to increased 
industrial development made possible by additional dredging and subsequent increased  
shipping.  Indeed, major deepening of the turning lanes for the lower river ports are part of  
the dredging proposal. 
 
4.3 Non-Structural Alternative 
 

The BA and DEIS lack discussion related to modification to mainstem river 
operations, such as modified flood control, both in the Willamette and Columbia Rivers that 
could mitigate for the impact of dredging or even avoid the dredging altogether.  For  
example, creative and more accurate modifications to LOAD-MAX, which is a non- 
structural alternative that would time navigation according to tidal cycles.  In our November  

SS-123  30, 1999 comments on the first DEIS, we suggested several technical modifications to  
LOAD-MAX that would make it more effective.  This included, but were not limited to: 
improving river stage forecasting; seeking consistency with Willamette and FCRPS outflow 
release schedules driven by power marketing; and improving hydrological and  
meteorological forecasting using state-of-the-art methods with more frequent updates.  It  
does not appear that the DEIS considered these modifications. 
 
 
             

5 According to the tables in this section, over 50% of the ships being used to transport 
corn require more than a forty-three foot draft and 25% of ships carrying barley and 10% 
of wheat-bearing ships are too big.  On the other hand, 75% of ships carrying wheat, 17% 
of ships carrying corn, 58% of ships carrying barley only require a draft of forty feet or 
less.  Another export, alumina, will reap no benefit at all from the project. 

Corps of Engineers Response 
 
SS-121.  The Corps has submitted a revised EFH assessment for coastal pelagic and groundfish 
species, for NOAA Fisheries’ evaluation.  The initial EFH assessment was provided in the 
Draft SEIS.  Revisions were made as a result of comments received from the Pacific Fisheries 
Management Council on the Draft SEIS and original EFH assessment.  The revised EFH 
assessment is included in the Final SEIS.  A discussion on Pacific and river lamprey is 
provided in the Final SEIS. 
 
 
SS-122.  The commodity projections used in the analysis represent today’s best available 
science and have been reviewed thoroughly by an external expert panel.  The expert panel’s 
conclusions were that the Corps’ numbers were conservative and reasonable. 
 
The fact that vessels could use more than 43 feet if it was available does not reduce the benefit 
of having a 43-foot channel.  There will always be vessels in the world fleet that are too large 
to call on the Columbia River, and the benefits of this project are calculated accordingly.  As 
part of the ESA consultation conducted with USFWS and NOAA Fisheries, the six lower 
Columbia River ports submitted documentation on each port and what future plans are 
expected at each port.  The deepening of the Columbia River is not inducing industrial 
development on the river as documented in the ports’ letters, which are available on the Corps 
website. 
 
 
 
 
 
 
 
 
SS-123.  As described in section 4.3 of the 1999 Final IFR/EIS, the NWS-NWRFC has already 
made significant improvements in the hydrologic and hydraulic modeling used to provide the 
Loadmax river stage forecasts.  As explained at the technical review on June 7, 2002, further 
upgrades to Loadmax may provide some incremental improvement in forecasts that will 
improve navigation safety, but will not result in 3-feet additional draft for outbound ships.  The 
technical review panel indicated in their report that, “Loadmax was already being pushed to its 
limits and that a deeper channel would be needed before deeper draft vessels could navigate the 
channel.” 
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4.4.3.10   Disposal Plan 
 

The DEIS relies on inadequate studies of disposal impacts.  The DEIS proposes 
dumping dredge spoils into a deep-water ocean site ten years after the project commences.  

SS-124  According to ODFW, the Corps has only obtained six grab bag benthic samples at this site,  
not nearly enough to create an adequate baseline assessment of possible impacts from  
dredging spoils.  Additional surveys should be conducted at the proposed site and included in  
the FEIS. 
 

This project will contribute a great deal to the avian predation problem in the 
estuary, which arose primarily due to the Corps’ disposal of dredging spoils that created such 
island habitats as Rice and Miller Sands islands.  Existing estimates indicate that between  
about 6-12% of the entire annual Columbia River production of juvenile salmon are  
consumed by avian predators in the estuary (Roby 2002 unpublished data).  For 2002, NMFS 

SS-125  estimated that some 126.5 million juveniles arrived at the estuary, indicating that some 7.6- 
15.2 million were consumed by avian predators, the majority using habitat created by  
existing dredging spoils.  The DEIS describes hundreds of acres of new and existing dredge 
disposal sites to be used as in-water disposal sites that are very near to existing bird colonies  
(i.e. proposals to add 228 acres to Rice Island and 151 acres to Miller Sands Island).  The 
additional loss of juvenile salmon from the new dredge spoils would likely be considerable,  
yet this issue is not adequately addressed in the DEIS and should be fully addressed in the  
FEIS. 
 

The DEIS confirms that dredge disposal will occur at Miller Sands Island, and  
that side slope adjustment from the disposal will occur into shallow water areas.  Schreck et 
al. (2002) noted that for the first time, juvenile salmon radio tags were found on Miller Sands 

SS-126  in 2001, indicating that avian predators are finding new forage areas, and may “clump” at the  
top of the estuary during flood tides.  This information also reveals that avian predators  
appear to be moving upstream to seek salmon in transition zones, thus, disposal of dredge  
spoils in these areas will likely create more avian predator habitat.  This issue should be 
addressed in the FEIS. 
 

We question whether the proposed “restoration feature” projects will truly benefit 
salmon.  There are flaws in these projects, and even the DEIS states that some of these  
projects will negatively affect salmon in the short-term.  Other than the projects that dispose  

SS-127  of dredging spoils, it appears to us that mitigation projects identified by the Corps will  
require separate Congressional appropriations that are not tied to the project construction  
costs.  Thus, it is questionable whether the Corps will actually implement them. 
 

We believe that before initiating these projects, the Corps should conduct small  
SS-128  pilot projects to properly evaluate the impacts to salmon.  For instance, the Miller-Pillar and  

Lois Island Embayment projects, which involve dumping dredge spoils in the river to create 
shallow water habitat, may not benefit salmon as claimed.  On the contrary, the EPA6 has 
 

         
6 January 22, 2002 EPA Comments to Corps of Engineers' Dredged Material Management Plan, McNary 
Reservoir and Lower Snake River Reservoirs draft Environmental Impact Statement. 

Corps of Engineers Response 
 
SS-124.  Regarding additional studies, we agree.  Appendix H addresses the need and impact 
of ocean disposal of dredged material from the MCR and proposed channel improvement 
project.  Additional physical and biological baseline information was identified as required and 
attainable at the Deep Water Site.  Additional baseline information has been collected in the 
two years since the 1999 Final IFR/EIS, and this new information is disclosed in the Final 
SEIS, Exhibit N.  Sufficient information through the series of baseline studies and historical 
information will allow USEPA to designate the two sites identified in Appendix H.  The 
establishment of baseline conditions at an ODMDS is a part of the designation process for a 
new site and part of the historical record for previously used sites.  It is not the purpose of 
designation surveys to provide either a basis or a baseline for monitoring.  Designation surveys 
are for the sole purpose of designating a disposal site(s).  An original baseline is usually 
established during site designation where the sea floor has not been disturbed.  Depending on 
site use and management objectives, this assessment may or may not accurately reflect the 
conditions inside and outside of the site several years later after sediment has been placed at 
the site.  Some changes are predicted and acceptable (e.g., ultimately a 40-foot mound will be 
formed at the Deep Water Site if used to full capacity), other changes may not be (e.g., wide-
spread  placement of dredged  sediment outside the site).  Impacts assessment is conducted as 
part of management of the designated site and evaluates the severity, extent, and significance 
of changes at the site and/or off-site. 
 
SS-125.  The Corps disagrees that this project will contribute to avian predation.  The comment 
incorrectly states that there are hundreds of new and existing dredge disposal sites to be used as 
in-water disposal sites.  The project does not include any new in-water disposal sites that will 
create dry land that can be used by birds.  The project also uses the existing footprint at Rice 
Island (228 acres) and Miller Sands Spit (151 acres; acreage of disposal site varies due to the 
location being a shoreline disposal site that accretes (disposal) and erodes on an annual basis).  
No new areas for birds are created at these sites.  Therefore, we are not adding hundreds of 
acres of new upland disposal sites as the comment alleges. 
 
The Corps is currently required by the Biological Opinion for the maintenance of the 40-foot 
navigation channel to preclude Caspian terns from nesting at Rice and Pillar Rock Islands and 
Miller Sands Spit.  Caspian tern nesting is acceptable at East Sand Island and the Corps 
currently manages a six-acre site there for terns to nest.  Tern diet at East Sand Island, near the 
mouth of the Columbia River’ mouth is more diverse, with salmonids comprising less than 
40% of the diet. 
 
The NOAA Fisheries will continue to require the Corps to preclude Caspian terns from nesting 
on the upper estuarine islands through the forthcoming renewed biological opinion for the 40-
foot navigation channel and subsequently, for the 43-foot navigation channel O&M, once the 
project is constructed.  Rice Island, Miller Sands Spit and Pillar Rock Island are not scheduled 
to be used for dredged material disposal during construction of the 43-foot project. 
 
Caspian tern management in the western U.S. is the subject of an interagency effort (Caspian 
Tern Working Group).  The intent is to disperse the tern population amongst a number of 
nesting locations to reduce predation on juvenile salmonids and lessen the risk of catastrophic 
loss through disease, pollution or another element, of the bulk of the Caspian tern population. 
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Corps of Engineers Response 
 
SS-126.  Miller Sands Spit, not the island referenced in the comment, will be used for dredged 
material disposal during the O&M phase of the proposed project.  The high tide/riparian strip 
on the interior (southern) side of the Spit lies outside the disposal site boundary.  Thus, no 
disposal or sideslope adjustment will occur into the shallow waters of Miller Sands 
embayment.  Sideslope adjustment will occur on the channelward side of the spit into deep 
water and toward the navigation channel.  This is an ongoing process that has been present 
since the spit was formed by dredged material disposal in 1976. 
 
Avian predators, such as Caspian terns, double-crested cormorants, or gulls of various species 
have utilized this area of the estuary for a substantial period of time and are not a phenomenon 
of the last few years.  Caspian terns colonized Rice Island in 1986, immediately across the 
channel from Miller Sands Spit.  A gull colony was present on Rice Island beginning around 
1980.  Cormorants have also colonized Rice Island and channel markers in the area.  The 
Corps’ wildlife biologist has observed all these species foraging in the area since 1978.  Thus, 
avian predators have discovered no new foraging area.  This area of the estuary is not the head 
of the tide. 
 
Two factors probably contribute to the location of salmon radio tags on Miller Sands Spit.  
First, the presence of a gull colony near the downstream end could easily lead to juvenile 
salmonid radio tags occurring at this location.  Secondly, gulls and Caspian terns will 
congregate on the spit in large numbers prior to nesting and even into the nesting season.  
Pellets cast by loafing birds may contain radio tags. 
 
As proposed, the disposal of dredged material does not create more avian predator habitat.  As 
noted above, the disposal site footprints, as proposed, remain the same as pre-project. 
 
SS-127.  NOAA Fisheries and the USFWS assessed the affects of the restoration projects, 
including the potential short-term adverse affects noted in Draft SEIS, and disagree with this 
comment’s conclusions.  See response to comments SS-10 and SS-91 through SS-100.  
Ecosystem restoration features are not “mitigation.”  They represent voluntary actions 
undertaken by the Corps under Section 7(a)(1) of the ESA, utilizing the Corps’ existing 
authorities.  No separate Congressional appropriations are required to implement.  These 
features are now part of the project.  The Corps is committed to implementing these ecosystem 
restoration features subject to the contingencies described for each project. 
 
SS-128 and SS-129.  The Corps has proposed to modify its implementation of Miller-Pillar to 
more fully evaluate restoration benefits (see response SS-96).  No such modification is 
necessary for the modified Lois Island embayment restoration feature (see state response S-10).  
The restoration action at Miller-Pillar is directed at re-attainment of productive shallow water 
habitat as determined from baseline studies (see response SS-96). 
 
The comment provides no information to support the statement that there is a solar heating 
problem for salmonids in Cathlamet Bay (Miller/Pillar location) or Grays Bay, both of which 
contain significant acreage of intertidal mudflat and shallow subtidal habitat.  These areas are 
important foraging areas for juvenile salmonids.  They also are subject to tidal ebb and flow 
and therefore, substantial water exchange occurs throughout the tidal cycle, which probably 
precludes your concern over increased water temperature.  Our proposal at Miller/Pillar, at 224 
acres, pales in comparison to the 44,770 acres shallow water habitat in the estuary (see 
response SS-312). 
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noted that the effects of such projects could negatively affect salmon.  Among other  
problems, shallow water habitat can increase water temperatures by increasing solar heating  

SS-129  of the shallow water benches.  The result can both benefit warm water fish that prey on  
salmon, while harming salmon, which are cold-water fish.  In addition, sediment disposal in- 
river will decrease total dissolved oxygen concentrations critical to salmon and other  
anadromous fish.  The Shilapoo Lake project, while mitigating for wildlife habitat, will not 
benefit salmon.  Also, the tide gate retrofits project impacts remain uncertain. 
 
6.2.2.3   Salinity and Estuary Turbidity Maximum 
 

The estuary turbidity maximum (ETM), the critical saltwater/freshwater mixing  
zone, is an important issue that may have significant effects on salmonids.  NMFS withdrew  
its 1999 Opinion in part to reevaluate potential risks that dredging could impose on the ETM.  
The modeling applied during the SEI process and described in the 2002 BiOp speculates that  
the ETM will be move upstream by about one mile as denser saltwater moves upstream 

SS-130  displacing freshwater.  The BiOp notes that recycling in the ETM could shift, changing  
resident phytoplankton production (Page 57).  The BiOp also notes that the location of  
deposition of nutrients could vary with the shift of the ETM.  The BiOp describes the long- 
term impacts to salmon and critical habitat as uncertain.  However, impacts will not be  
reversible by simply trying to monitor the changes.  The import of this issue has not changed,  
nor has the uncertainty lessened. 
 

Research by Schreck et al. (2002) and Schreck et al. (2000) indicates that juvenile 
salmon tend to rely on tidal cycles in the ETM area when moving seaward.  Schreck et al.  
(2002) noted that the rate of migration through this area is possibly linked to survival to 
saltwater, because longer migration times allow more exposure to predators, and longer smolt 
development rates.  They noted that multiple years of study under different flow and tidal 
conditions were needed to understand smolt migration and feeding through transition zones  
and hence, to better understand smolt survival and performance in the estuary and near ocean 
environment.  They also noted that avian predation rates could be related to the freshwater- 

SS-131  saltwater transition areas (see avian predation comments above).  They concluded that if  
juvenile salmon arrive in saltwater prematurely, their subsequent survival may be  
compromised.  Moving the saltwater wedge upstream could result in compromising salmon 
survival by increasing the chance that juveniles arrive prematurely.  In addition, the DEIS  
notes that salinity will be increased at the bottom of the navigation channel.  Recent juvenile  
and adult radio-telemetry studies indicate that salmon use these areas during their migrations.  
The research recommended by Schreck et al. (2002) and Schreck (2000) should be conducted 
before the EIS is finalized and the FEIS should contain a discussion of this research and 
implications to salmon migrations and productivity. 
 
6.8   Socio-Economic Resources 
 

The DEIS does not discuss how the alternatives could affect tribal socioeconomic 
factors or culture, and fails to assess how the proposed project will impact treaty and cultural 

SS-132  resources.  The FEIS should analyze the continuing and cumulative impacts of the four  
alternatives in the DEIS to the socioeconomic factors for tribal communities using methods 

Corps of Engineers Response 
SS-128 and SS-129 (con’t). 
 
Dredged material deposition should not decrease total dissolved oxygen concentration.  The 
material to be disposed is medium to coarse-grained sand with less than one percent fines, 
including organic material.  Given extant river flow, tidal exchange and the negligible amount 
of organics in the material to be dredged, there should not be a reduction in dissolved oxygen.  
See responses SS-91 and SS-98 regarding tidegate retrofitting and Shillapoo Lake. 
 
 
SS-130.  This comment accurately explains that the 2001 SEI process developed additional 
information to address questions raised by NOAA Fisheries in 1999 regarding the ETM.  The 
2002 Biological Opinion is based on this best available science.  The project includes a 
monitoring and adaptive management program.  This process includes initiation of consultation 
under the ESA, if necessary. 
 
 
 
 
 
 
 
SS-131.  As discussed in the 1999 Final IFR/EIS and the Draft SEIS, changes in the ETM and 
bottom salinity in the channel are minor compared to natural variation of these parameters.  
Consequently, it is unlikely that they will have an adverse effect on migration timing or estuary 
residence.  Neither of the Schreck studies had information on juvenile salmon migration depth.  
Research done by Carlson et al (1999) indicated that migrating juvenile salmon are found 
predominately along the channel margins rather than on the bottom as indicated.  Changes in 
salinity in these areas are even smaller than on the channel bottoms, which would further 
minimize the impact to migrating salmon. 
 
 
 
 
 
 
 
SS-132 to SS-134.  There is little or no evidence that deepening the channel will adversely 
affect wildlife or fishery resources, especially in regard to up-river tribes.  Channel deepening 
and disposition of dredge material as outlined in the alternatives, would have minimal and 
localized impacts to wildlife in the lower river province and estuary.  It should have little or no 
impact on migrating salmonids and resident fish, especially in the long term.  There is no 
known direct socio-scientific data that directly connects the perceived disintegration of the 
socio-psychological-economic system of tribal life-ways to the proposed actions specific to the 
geographic location.  If such definitive information exists, the Corps would welcome the 
opportunity to review this with the tribes through the consultation process. 
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and data described in Meyer Resources (in CH2 M Hill 1999).  The Meyer Resources analysis 
describes the transfer of river wealth from tribal communities to non-tribal communities from 

SS-133  Corps’ actions such as dredging for navigation.  Loss of tribal wealth with respect to fish and 
wildlife resources from the river has resulted in disproportionate rates of poverty and  
mortality to tribal communities compared to non-tribal communities. 
 

With respect to tribal cultural resources, the DEIS fails to discuss impacts from  
the four alternatives to archeological resources.  The health and abundance of anadromous  
fish, including salmon, steelhead, Pacific lamprey and sturgeon are also critical tribal cultural  
resources and have been since time immemorial.  The proposed action would blast Warrior  

SS-134  Rock, which may be a cultural resource.  The Corps has not consulted with the tribes about 
impacts to cultural resources from the proposed alternatives.  The FEIS should contain the 
linkages between these fish populations, and their fate under the four alternatives and others 
presented in these comments with tribal cultural resources.  The FEIS must examine the issue  
of Environmental Justice with respect to all alternatives analyzed. 
 
 

CONCLUSION 
 

CRITFC appreciates the opportunity to provide final comments on the DEIS.  We 
believe that the DEIS contains many deficiencies that need to be addressed in the FEIS.  
Primarily, the DEIS fails to examine the impacts of the project on the estuary as a part of a 
greater basin ecosystem.  In this respect, the FEIS needs to be integrated with actions in the 
NMFS 2000 FCRPS BiOp with respect to basin-wide recovery of salmon and protection of  
treaty trust resources.  The DEIS also fails to adequately describe and analyze the effects of  
the proposed action on treaty-reserved resources including salmon, Pacific Lamprey and  

SS-135  sturgeon and their critical habitats.  Likewise, the DEIS fails to address the possible impacts 
to tribal communities tribal cultural issues and environmental justice.  The DEIS also fails to 
address issues related to toxic contaminants in sediments that could end up in dredge spoils 
or the water column for shoreline erosion from ship wakes.  In particular, the DEIS points to no 
recent toxic sampling data of the proposed dredging sites.  Finally, the assumptions in the  
DEIS economic analysis of the proposed project are arguable, raising questions as to the  
actual economic viability of this project. 
 

Because tribal interests are affected by this project, we request that the Corps 
SS-136  consult with our member tribes according to established protocols before finalizing this EIS  

and signing a ROD.  Should you have technical questions regarding these comments, please 
contact Bob Heinith at (503) 731-1289. 
 

 

Corps of Engineers Response 
 
SS-132 to SS-134 (con’t).  The Corps has noted the opinion that the DEIS fails to address the 
potential impacts to cultural resources.  The legal requirements for addressing this under the 
National Historic Preservation Act (NHPA) are specific to the definitions in that Act.  The 
referenced alternative resources, such as salmon, steelhead and lamprey, are natural resources, 
and although they may be considered as cultural from a tribal perspective, we can only include 
those included in our policy and regulations under NHPA consideration.  Inventories of the 
dredging areas (river bottom) are nearly impossible to execute under the current technology.  
The cultural inventories of proposed fill placement sites have been executed by Minor et al 
(1996), and monitoring during fill placement has been recommended.  The comprehensive 
interpretation of the term “cultural resources,” to include biological resources, as applied by 
NHPA, falls outside the Corps policy and guidelines.  We are investigating the Warrior Rock 
issue, and would welcome any information concerning this area and its significance relative to 
NHPA, NEPA and Sacred Sites. 
 
 
 
 
SS-135 and SS-136.  The Corps disagrees with this comment.  With the exception of lamprey, 
all of the listed issues have been discussed in the 1999 Final IFR/EIS, the 2002 Draft SEIS, 
BA, and Biological Opinion.  A discussion on lamprey and their impacts will be added to the 
Final SEIS.  Contrary to your statement, consultation has been underway with the member 
tribes for several years and is continuing. 
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September 13, 2002 
 
 
Colonel Richard Hobernicht  Ms. Cathy Tortorici 
Commander   Habitat Conservation Division 
NSACE-Portland   National Marine Fisheries Service, NWR 
Attn: CENWP-PM-F (CRCIP)  525 N.E. Oregon Street, Suite 528 
P.O. Box 2946   Portland, OR  97232 
Portland, OR  97208-2946 
 
Mr. Robert Lohn   Ms. Anne Badgley 
Northwest Regional Administrator Regional Director 
National Marine Fisheries Service U.S. Fish and Wildlife Sei vice 
7600 Sand Point Way N.E.    911 N.E. 11th Avenue 
Seattle, WA  98115      Portland, OR  97232-4181 
 
Mr. Michael Crouse 
Assistant Regional Administrator 
Habitat Conservation Division 
National Marine Fisheries Service, NWR 
525 N.E. Oregon Street, Suite 528 
Portland, OR  97232 
 
Re: Comments on Draft Supplemental Environmental Impact Statement for 
 Columbia River Channel Deepening Project 
 
Dear Colonel Hobernicht, Mr. Lohn, Mr. Crouse, Ms. Tortorici and Ms. Badgley: 
 
On behalf of the Columbia River Alliance for Nuturing the Environment 
(“CRANE”), this letter provides comments on the U.S. Army Corps of Engineers’  
July 2002 Draft Supplemental Integrated Feasibility Report and Environmental Impact 
Statement (“DSEIS”) for the Columbia River Channel Deepening Project.  In addition, 

SS-137  this letter provides comments on the National Marine Fisheries Service and U.S. Fish  
and Wildlife Services Biological Opinions for the Channel Deepening Project, both  
dated May 20, 2002 (the “NMFS BiOp” and “USFWS BiOp,” respectively;  
collectively, the “Biological Opinions”).  These comments include a report on the  
DSEIS, attached as Exhibit A, prepared by Dr. Robert Dillinger of Natural Resources 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-137.  The Corps disagrees with the general comment that the Draft SEIS and the Biological 
Opinions are “legally, economically and scientifically flawed.”  The Draft SEIS and the Biological 
Opinions comply with all relevant and applicable federal and state law requirements.  Responses to 
specific comments, and to the attached reports, are addressed below as each comment is raised.  
Moreover, in response to public comments, including these comments, the Corps has expanded the 
cumulative effects section (§6.12) in the Final SEIS. 
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Planning Services (“Dr. Dillinger DSEIS Report”); a report on the DSEIS, attached as 
Exhibit B, prepared by Nancy Olmsted, M.S., of Natural Resources Planning Services 
(“Olmsted Report”); a report on the DSEIS, attached as Exhibit C, prepared by Ernie 
Niemi, M.C.R.P., of EcoNorthwest (“Niemi Report”); and a report on the Biological 
Opinions, attached as Exhibit D, also prepared by Dr. Dillinger (“Dr. Dillinger BiOp 
Report”).  We believe that the DSEIS and the Biological Opinions on which it is 
based are legally, economically and scientifically flawed, and offer these combined 
comments to demonstrate that (a) the Biological Opinions do not meet the standard set 
forth under Section 7 of the Endangered Species Act and consultation should be 
withdrawn and reinitiated, and (b) the Corps should withdraw the DSEIS and reissue a 
revised DSEIS that remedies the deficiencies identified in this letter. 
 

1.   THE SEIS REPEATS ERRORS AND OVERSIGHTS 
IN THE FEIS FOR THE PROJECT 

 
The DSEIS repeats many of the same errors and oversights that appeared in the  
October 1998 Draft Environmental Impact Statement (“DEIS”) and the August 1999 
Final Environmental Impact Statement (“FEIS”).  In particular, the Corps’ analysis 
continues to ignore the effects of significant interdependent and interrelated activities 

SS-138  in its environmental and economic analyses.  CRANE renews the objections and 
comments raised in Perkins Cole’s letters on behalf of CRANE member Paul L. King, 
which commented upon the DEIS and FEIS.  See Correspondence from Perkins Coie  
to Steve Stevens (Feb. 4, 1999) (“DEIS Comment Letter”), Correspondence from  
Perkins Coie to David B. Sanford, Jr. (Nov. 12, 1999) (“FEIS Comment Letter”). 
 
The bases for these objections and comments include (a) CRANE’s continued concern 
that the impacts of the Corps’ proposal for dredged spoil disposal on the Lower 
Columbia River ecosystem have not been adequately examined and considered, 

SS-139  (b) the Corps' failure to adequately disclose and analyze the impacts of sponsor ports’ 
use of the dredge spoils through interrelated and interdependent actions, (c) the Corps’ 
continued inclusion of the Gateway 3 parcel as an upland disposal site and (d) the  
Corps’ continued failure to address comments related to the Channel Deepening  
Project’s wetland and wildlife impacts.  In addition, CRANE raises the following 
supplemental comments. 
 
 
 
 
 
[I 5690-0017/SBO22540.027] 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-138.  The Corps disagrees with the general comment that the environmental and economic analyses 
presented in the October 1998 Draft IFR/EIS, August 1999 Final IFR/EIS, and July 2002 Draft SEIS 
ignore “the effects of significant interdependent and interrelated activities.”  These documents, as well 
as other related documents, comply with all relevant and applicable federal and state law requirements.  
Responses to specific comments are addressed below as each comment is raised. 
 
 
 
 
 
SS-139.  The Corps disagrees with the general comments regarding the sufficiency of the Final SEIS.  
The impacts of dredge material disposal and sponsor use of dredge material, the transfer of dredge 
material to disposal site W-101.0 (a 40-acre disposal site within the boundary of the approximately 
1,100 acre Port of Vancouver Columbia Gateway project) and the impacts of the channel improvement 
project on wetlands and wildlife are fully considered and evaluated in the 1999 Final IFR/EIS and this 
Final SEIS.  See 1999 Final IFR/EIS §2.4 (channel maintenance), §4 (alternatives), §5 (affected 
environment), §6 (project impacts); Final SEIS (same). 
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A. The DSEIS unlawfully ignores interrelated and interdependent 
 actions that will be taken by the Port of Vancouver after dredge 
 spoil deposition on Gateway 3. 

SS-140 
Federal law requires examination of a project's direct, indirect and cumulative 
impacts, including "impacts on the environment which result from incremental impact  
on the action when added to other past, present, and reasonably foreseeable future 
actions."  40 C.F.R. § 1508.7.  The Corps is obligated to identify "all other actions— 
past, proposed, and reasonably foreseeable—that have had or are expected to have 
impacts in the same area" and "the overall impact that can be expected if the  
individual acts are allowed to accumulate." City of Carmel-by-the-Sea v. United  
States Dep't of Transp., 95 F.3d 892 (9th Cir. 1996).  Despite these requirements of 
federal law, the Corps continues to impermissibly confine the scope of its review of  
the impacts of dredge spoil disposal on the Gateway 3 property.  The Corps' analysis 
admits that the Channel Deepening Project will expedite the conversion of agricultural 
land use to port development, but excludes development actions that will be taken by  
the Port of Vancouver from the scope of review.  See DSEIS at 4-14.  The Gateway 3 
development is not only reasonably foreseeable but interrelated and interdependent  
with the Channel Deepening Project. 
 

1. The DSEIS proposes to reduce acreages for dredge spoil 
deposits on Gateway 3, but does not propose to reduce the  
overall volume of those depositions, resulting in nothing more  
than “fill gerrymandering” for purposes of appearance. 

SS-141 
The Corps proposes to reduce the acreage to be used on Gateway 3 for dredge spoil 
disposal from 69 acres to 39.7 acres, but the DSEIS does not reduce the overall  
volume of dredge spoils to be deposited on the site (2,800,000 cubic yards).  See  
DSEIS at 6-14 (reporting only the reduction in acreage); DSEIS, Exhibit K, Draft 
Technical Memorandum: Consistency with Local Critical Areas Ordinances at 42 
(proposing to accommodate 2,800,000 cubic yards of dredge spoils on Gateway 3) 
(hereinafter “Critical Areas Ordinances Exhibit”); FEIS, Table 4-18 at 4-59  
(proposing disposal of 2,800,000 cubic yards of dredge spoils on Gateway 3). 
 
Since the Corps intends to use Gateway 3 for the disposal of the same volumes of  
dredge spoils proposed in the DEIS and FEIS, it appears that the Corps is merely  
engaged in “fill gerrymandering”—depositing mountains of dredge spoils so as to  
avoid areas identified as wetlands.  See Critical Areas Ordinances Exhibit at 
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Corps of Engineers Response 
 
SS-140.  The Corps agrees that federal law and regulations require review of direct, indirect and 
cumulative impacts.  See 40 C.F.R. §§1508.7, 1508.8.  The Draft SEIS specifically addresses 
cumulative impacts in §6.12 and other sections addressing alternatives, the affected environment, and 
general project impacts.  Moreover, the cumulative impacts section of the Final SEIS (as well as other 
sections) has been revised and expanded to address specific comments and concerns raised during the 
public comment process. 
 
The term ‘cumulative impacts’ is defined in NEPA regulations as: 

[T]he impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of 
what agency (Federal or non-Federal) or person undertakes such actions.  Cumulative 
impacts can result from individually minor but collectively significant actions taking 
place over a period of time. 

 
40 C.F.R. §1508.7.  The terms ‘impacts’ and ‘effects’ as “used in [NEPA] regulations are 
synonymous.”  40 C.F.R. §1508.7.  The term ‘effects’ is defined as: 

(a)  Direct effects, which are caused by the action and occur at the same time and place. 
(b)  Indirect effects, which are caused by the action and are later in time or farther 
removed in distance, but are still reasonably foreseeable.  Indirect effects may include 
growth inducing effects and other effects related to induced changes in the pattern of land 
use, population density or growth rate, and related effects on air and water and other 
natural systems, including ecosystems. 

40 C.F.R. §1508.8. 
 
The Corps’ disposal of dredge materials at disposal site W-101.0 is fully considered in the 1999 Final 
IFR/EIS and Final SEIS.  The Port of Vancouver’s proposed Columbia Gateway development project 
(“Gateway”) is not interrelated or interdependent with the channel improvement project.  Nor is it an 
indirect effect of channel improvement.  Gateway is an approximately 600-acre proposed industrial 
development and 500-acre mitigation effort that is being separately planned, evaluated and permitted 
by the Port of Vancouver.  See 1999 Final IFR/EIS §3.4 and Final SEIS §3.4.  The Port has made it 
clear that completion of the proposed Gateway development is not dependent on the availability of 
dredge material from the channel improvement project and that Gateway will proceed regardless of 
whether the channel improvement project is implemented.  See Final SEIS §3.4.  However, because 
the Port’s Gateway development is a reasonably foreseeable future action, its potential effects are 
analyzed in the Final SEIS cumulative effects discussion.  See Section 6.12.  Lastly, the Corps notes 
that the decision City of Carmel-by-the-Sea v. United States Dep’t of Transp., 95 F.3d 892 (9th Cir. 
1996) was withdrawn and superceded by City of Carmel-by-the-Sea v. United States Dep’t of Transp., 
123 F.3d 1142 (9th Cir. 1997). 
 
SS-141.  As discussed above, the Port of Vancouver’s proposed Columbia Gateway development is not 
a connected action, and is not an indirect effect of the channel improvement project.  The Corps 
disagrees with the comments regarding the acreage reduction for dredge material disposal at the W-
101.0 disposal site.  The Corps has reduced the area of the W-101.0 disposal site from 97 acres to 40 
acres in order to reduce the impact of disposal on agricultural lands at the W-101.0 site.  See Final 
SEIS §8.7.1.  The volume of dredge materials projected for deposit at the W-101.0 disposal site over 
the life of the channel improvement project is now 2.3 million cubic yards. 
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Figs. 28-32.  Based on the Port of Vancouver's Gateway Master Plan ("Gateway 
Master Plan"), it is clear that the Port of Vancouver intends to use Gateway 3 for 
industrial development.  If the Port intends to make use of these large quantities of fill 
to prepare Gateway 3 for development, it must first undertake grading and additional 
spreading of the fill.  The Port's actions will likely eliminate any benefit derived from  
the Corps’ disposal design, which purports to “avoid any wetland fill.” In addition,  
the Port’s fill activities will be both interrelated and interdependent with the Channel 
Deepening Project action, as they occur as the direct result of the Corps' disposal of 
dredge spoils on the site.  As such, the impacts attendant to the Port’s further moving  
of the fill must be analyzed in the Corps' environmental documents. 
 

2. The Port of Vancouver’s claim that Port development and 
 Channel Deepening are not connected is legally insufficient 
 and factually incorrect. 

SS-142 
The Port of Vancouver has submitted a letter denying that the Port’s development is 
contingent upon receipt of the dredge spoils.  See DSEIS at 3-16; see also 
Correspondence from Lawrence J. Paulson to Laura Hicks (April 11, 2002).  This 
contention is undercut by the Corps’ acknowledgement that (a) one of the primary 
benefits to be derived from channel deepening will be the “expedite[d] conversion of  
193 acres of agricultural land to port-industrial lands” (DSEIS at 4-14), and (b) “some 
future development of port marine and industrial facilities is reasonably foreseeable 
within the project area,” although the Corps implausibly asserts that this development 
will not be “caused by or connected to channel improvement” (DSEIS at 6-56).  The 
Corps’ and the ports' efforts to explain the lack of connection between channel 
improvement and increased port development are unconvincing.  Not only will the 
Channel Deepening Project provide the Port of Vancouver with cheap fill, but,  
according to the Corps' analysis of the economic benefits of Channel Deepening, the 
Channel Deepening Project will also spur the economic development along the  
Columbia River necessary to justify additional port and industrial development like  
the Gateway project.  Gateway development plans and the Channel Deepening Project 
are clearly linked.  Failure to consider the Gateway development plans in conjunction 
with the Channel Deepening Project improperly and illegally segments an interrelated 
and interdependent action.  This issue is discussed at greater length below at Section 
II(A)(3). 
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Corps of Engineers Response 
 
SS-141 (con’t).  The projected disposal volume is within the estimated site capacity, and amounts to a 
reduction of 500,000 cubic yards from the 2.8 million cubic yards predicted for disposal at the W-
101.0 disposal site in the 1999 Final IFR/EIS.  See the Final SEIS, Exhibit K-9. 
 
Further, there is no basis for the suggestion that the Port of Vancouver would grade and spread the 
dredge materials deposited at the W-101.0 disposal site throughout the larger Gateway project without 
proper environmental review and authorization.  The City of Vancouver is currently in the process of 
drafting an EIS for the Port’s Columbia Gateway Subarea Plan.  After completing the EIS, and before 
using any dredged materials from the channel improvement project, the Port would need to obtain all 
appropriate permits, including Clean Water Act Section 404 permits for any proposed wetland filling.  
Again, because the Port’s proposed development is not connected with the channel improvement 
project, and is not an indirect effect of the project, it is not evaluated as a direct or indirect effect of the 
project, but rather as a potential cumulative effect.  See Final Supplemental IFR/EIS Section 6.12. 
 
The Corps has not engaged in “fill gerrymandering.”  The reduction of disposal at W-101.0 results 
from the fact that the amount of material in this stretch of the river has declined significantly. 
 
SS-142.  The Corps disagrees with the general comments that the Port of Vancouver’s proposed 
Gateway project and the channel improvement project are interrelated, interdependent, or improperly 
segmented.  Please see the discussion in response SS-140 regarding the proposed Gateway project and 
the W-101.0 dredge materials disposal site.  The Port of Vancouver’s Gateway project is a wholly 
separate project undertaken and permitted by the Port of Vancouver.  The Port of Vancouver has made 
it clear that the Gateway project will proceed regardless of whether the channel improvement project 
proceeds, and that the 600-acre Gateway project is not dependent on the deposition of dredge materials 
at the 40-acre W-101.0 disposal site.  Draft SEIS §3.4.  Because the proposed development is 
reasonably foreseeable, its potential cumulative effects are evaluated in Section 6.12 of the 1999 Final 
Supplemental IFR/EIS. 
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B. The DSEIS fails to remedy scientific flaws and legal inadequacies 

contained in the DEIS and FEIS. 
 
The DSEIS does not correct significant scientific errors that appeared in the Corps'  
DEIS and FEIS analyses.  In addition to the general objections renewed above at  
Section 1, CRANE points out the following flaws, which further demonstrate the 
inadequacy of the Corps' environmental review. 
 

1. The Corps fails to remedy inadequacies regarding its  
 treatment of Sandhill Cranes. 

SS-143 
The Corps notes that Sandhill Cranes, a listed endangered species in Washington, 
“have been observed at the site” (see Critical Area Ordinances Exhibit at 43), but 
provides no analysis of how the disposal of dredge spoils will affect existing Sandhill 
Crane habitat on Gateway 3. Nevertheless, the Corps has determined that its  
mitigation measures are “consistent with the draft Washington State Recovery Plan for 
the Sandhill Cranes (August 2001).” See Critical Areas Ordinances Exhibit at 44.  
The Corps ignores the fact that the final Washington State Recovery Plan for Sandhill 
Cranes, published in June 2002 and attached as Exhibit E, specifically identifies the 
loss of Sandhill Crane habitat on the Gateway properties as a serious threat to the  
species’ survival.  See WDFW, Washington State Sandhill Recovery Plan at 21-22  
(June 2002) (hereinafter “Final Sandhill Recovery Plan”). 
 
There is no question that Sandhill Cranes frequent the Woodland Bottoms, Sauvie  
Island, Ridgefield National Wildlife Refuge and the Vancouver Lowlands.  
Nevertheless, the Final Sandhill Recovery Plan makes clear that habitat preservation 
in those other locations will not make up for habitat losses on the Gateway properties, 
and specifically notes that such losses might be occasioned not only by the Port’s 
development plans, but also the Channel Deepening Project.  See Final Sandhill 
Recovery Plan at 22, 23.  Furthermore, the Corps' proposed mitigation plan for  
Sandhill Crane habitat is contingent upon the Corps’ purchase of 284 acres of fee title 
property on which to provide long term pasture and wetland habitat, but the Corps 
provides no guarantee that this project will in fact be undertaken.  See Critical Areas 
Ordinances Exhibit at 44.  The Corps' contingent mitigation plan, and its failure to 
analyze the current Sandhill Crane habitat values on Gateway 3 demonstrate that the 
Corps has not remedied inadequacies in its review of the Channel Deepening Project's 
impacts on Sandhill Cranes. 
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Corps of Engineers Response 
 
 
 
SS-143.  Purchase of lands for project-related purposes, including wildlife mitigation lands, will 
become a legally binding, contractual requirement upon the sponsor ports signing the Project 
Cooperation Agreement.  Thus, they are obligated to provide these lands.  The proposed wildlife 
mitigation efforts more than adequately address impacts to wildlife and their habitat mitigation ratios 
are 12:1, 4:1 and approximately 1:1, respectively, for wetlands, riparian habitat, and agricultural lands.  
The large mitigation tracts selected along the Columbia River will improve habitat connectivity for 
wildlife species.  The mitigation lands are replacing smaller, more isolated impacts, principally of 
agricultural lands.  The mitigation lands will provide substantially better habitat conditions than project 
impacted habitats.  Impacts to the agricultural lands at disposal site W-101.0 were considered in 
developing this mitigation. 
 
The Corps has reviewed the Final Washington State Sandhill Crane Recovery Plan and determined that 
the channel improvement project, including the proposed mitigation, is consistent with the final plan.  
The Corps will only use a 40-acre disposal site in the Columbia Gateway property.  The wildlife 
habitat value of the property has been determined and wildlife mitigation efforts will be implemented 
at the Woodland Bottoms mitigation site.  Mitigation at Woodland Bottoms will include 132 acres in 
long-term pasture and 97 acres in wetland habitat that will benefit sandhill cranes.  As discussed above, 
the mitigation plan for the project assessed the habitat value of the W-101.0 disposal site and more 
than compensates for any impact to it.  The wildlife mitigation plan provides for securing lands and 
habitat development in Woodland Bottoms which is documented by WDFW in their final sandhill 
crane recovery plan as lands used by this crane population.  Given the extensive array and acreage of 
State Wildlife Management Areas (Sauvie Island, Shillapoo; 2,371 acres) and National Wildlife 
Refuges (Ridgefield NWR; 5,150 acres) in the area, plus private agricultural lands, and the full 
mitigation effort for this project, it is not anticipated that the project would adversely affect sandhill 
cranes.  Further, should the Port of Vancouver’s independent Columbia Gateway development be 
implemented, mitigation for their project related impacts will be implemented. 
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2. The DSEIS cannot adequately assess the Channel Deepening 
 Project’s effects on wetlands or propose adequate mitigation  
 for their loss. 

SS-144 
The Corps' wetland mitigation plans are incomplete in their scope and inadequate in  
the remedies they propose.  These deficiencies are discussed in detail in the Olmsted 
Report, attached as Exhibit B. 
 

a. The Corps fails to analyze and propose mitigation for  
 the effects of interrelated, interdependent wetland  
 filling that will be undertaken by the Port of  
 Vancouver. 

SS-145 
The Corps’ Wetland Mitigation Plan identifies Mt. Solo and Puget Island as the only  
sites where Project activity will result in unavoidable impacts to isolated wetlands.  
See DSEIS, Exhibit K, Draft Technical Memorandum: Consistency With Local  
Critical Areas Ordinances, Appendix B, Wetlands Mitigation Plan at 1 (hereinafter 
“Wetlands Mitigation Plan”).  But the Corps’ analysis fails to take into account the 
interdependent and interrelated actions that will be undertaken by the Port of  
Vancouver to spread fill on the Gateway 3 property.  See discussion infra at  
Sections I(A)(2) and II(A)(3).  As a result, the impact area described in the Wetlands 
Mitigation Plan must be enlarged to include the Gateway 3 property and the Corps  
must propose mitigation that will compensate for wetlands losses caused by the  
Channel Deepening Project. 
 

b. The Corps bases its mitigation plans for Mt. Solo and 
 Puget Island on incomplete knowledge of those sites; as  
 a result, the proposed mitigation is inadequate. 

SS-146 
The Corps not only excludes impacts to the Gateway 3 wetlands from its analysis, but 
also fails to conduct even the most rudimentary research necessary to propose viable 
mitigation plans for Mt. Solo and Puget Island.  The Corps’ own documents admit that 
“[n]o formal wetland delineation has been completed on either site, and some detailed 
information (i.e., soil characteristics from taking soil samples and comparing the  
Munsell Soil book) on the wetlands is not available.” See Wetlands Mitigation Plan 
at 6.  Without this basic information, the Corps cannot credibly evaluate impacts to 
Mt. Solo and Puget Island wetlands, let alone propose responsive mitigation plans to 
compensate for their loss. 
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Corps of Engineers Response 
 
 
 
SS-144.  The Corps disagrees that the wetland mitigation plans are incomplete.  See responses S-72, 
SS-146 and I-28.  Responses to the Olmstead report are provided at SS-179 through SS-186. 
 
 
 
 
 
 
 
SS-145.  The Corps disagrees with the comment that the Wetlands Mitigation Plan must be enlarged to 
include the Port of Vancouver’s proposed Columbia Gateway project.  As discussed above, the 
proposed Gateway development is not a connected action, and is not an indirect effect of the channel 
improvement project.  Accordingly, the channel improvement project is not responsible for providing 
any mitigation that may be required should the proposed Gateway project move forward.  Any such 
mitigation would be solely the responsibility of the Port of Vancouver.  The Port of Vancouver has 
issued a Draft EIS for its Columbia Gateway Subarea Plan.  The Draft EIS identifies impacts to and 
mitigation for wetlands and wildlife. 
 
 
 
SS-146.  The comment’s reference to delineation is quoted out of context.  The Corps’ mitigation 
efforts are based upon utilization of the USFWS’s Habitat Evaluation Procedures (HEP).  This analysis 
addresses habitat quantity and quality for both impact (disposal) and mitigation sites.  HEP is a 
credible methodology to evaluate project-related impacts, including wetland habitat, and gains 
(mitigation sites).  It is not necessary to implement another methodology to determine wetland impacts 
and mitigation.  In addition, the Corps worked with an interagency task force comprised of federal and 
state resource agencies to use HEP to analyze impacts from the Mt. Solo and Puget Island sites that 
includes impacts to wetlands, agricultural and riparian lands.  The agencies agreed that this approach, 
which focuses on habitat functions, was the proper approach to develop mitigation for this project.  
The approach results in mitigation to wetlands at a very high ratio and also provides mitigation for 
functions from non-wetland areas.  The result of this approach is that the mitigation for the Project 
includes far more mitigation acreage than would result from conducting a delineation that identified 
wetlands and provided mitigation only for wetland impacts (the approach suggested by the comment).  
Furthermore, the quantity and quality of wetland acres was determined by topography, review of color 
infrared aerial photographs and site investigation at Mt. Solo.  The Corps believes formal wetland 
delineation would not result in a substantial change in the acreage of identified wetland habitat.  In 
addition, analysis since the 1999 Final IFR/EIS indicates that the amount of wetland impacts is lower 
than estimated in that document.  However, the proposed mitigation has remained substantially the 
same.  A formal wetland delineation will be conducted prior to discharge of dredged material in these 
wetland sites in order to verify the Corps’ conclusion; the mitigation plan will be adjusted, if 
necessary. 



 Stakeholders/Special Interests-61

September 13, 2002 
Page 7 
 
 

3. The DSEIS fails to discuss the impact of potential sediment 
contamination. 

SS-147 
The DSEIS fails to address the presence of contaminated sediments.  These sediments 
will be removed as part of the Channel Deepening Project, but the Corps fails to  
discuss or evaluate the effect of the resuspension and deposition of that sediment.  
The Corps ignores potentially significant detrimental impacts to the Columbia River  
and the upland sites on which the sediment will be deposited.  As a result, the DSEIS' 
analysis of sediment issues is scientifically inadequate. 
 
C. The Corps continues to fail in its obligation under NEPA to ensure  
 the scientific integrity of its studies. 

SS-148 
As noted in our DEIS Comment Letter and FEIS Comment Letter, analysis used to 
support conclusions reached in the DSEIS must have scientific integrity. 40 C.F.R. 
§ 1502.24. The DSEIS fails to meet this standard because, among other things, (a) the 
Corps relies inappropriately on merely theoretical conceptual modeling to derive its 
conclusions; (b) the Corps relies on studies conducted in vastly different systems and 
ignores those studies’ explicit warnings regarding research limitations and limited 
applicability; (c) the Corps' own research has been conducted over insufficiently long 
periods, using faulty methodology; (d) the Corps' data regarding the Columbia River 
ecosystem is highly uncertain, and is entirely inadequate as a basis for conclusions 
regarding the system’s operation; and (e) neither the Corps' monitoring plans nor its 
adaptive management plan are set forth in sufficient detail to offer any assurance that 
they will in fact work to correct any flaws in the basic Channel Deepening Project 
proposal.  These criticisms are discussed more fully in Section II, and in the 
Dr. Dillinger SEIS Report, the Olmsted Report and the Dr. Dillinger BiOp Report. 
 
 

II.   THE DSEIS CONTAINS ADDITIONAL ERRORS AND 
OMISSIONS THAT WILL LEAD TO FAULTY DECISION 

MAKING 
 
In addition to repeating many of the serious legal and biological problems that  
pervaded the DEIS and FEIS, the DSEIS contains new legal, scientific and economic 

SS-149  flaws.  Taken together, these defects undermine the Corps' conclusions and the  
adequacy of the Corps' review. 
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Corps of Engineers Response 
 
 
 
SS-147.  The Federal Government disagrees with this assertion.  The sediment has been adequately 
characterized in accordance with national and regional testing and evaluation guidance and has been 
found to be suitable for unconfined in-water or upland placement.  In addition, the topic of suspended 
sediment has been addressed in several forums and is addressed in the Final SEIS. 
 
 
 
 
 
 
SS-148.  As discussed in more detail in responses to specific comments, the analysis reflected in the 
Final SEIS has scientific integrity as required by the CEQ regulations.  The methodologies used in 
Corps’ analyses and the sources of information are clearly identified throughout the Final SEIS and in 
the Bibliography.  See 40 CFR 1502.24.  Further, many of the scientific methods and decisions 
challenged by the comment were developed in consultation with and approved by NOAA Fisheries and 
USFWS, the federal agencies responsible for protecting ESA-listed species, after being addressed 
through the open scientific review process facilitated by SEI.  Throughout the SEI and consultation 
processes, the Corps, NOAA Fisheries and USFWS used agreed scientific methods, such as the 
conceptual model, to evaluate the best available information.  The Final SEIS builds on the 
collaborative consultation effort and analyzes newly available site-specific information on potential 
impacts to smelt, sturgeon, crab and other non-listed species and resources.  While available 
information does not indicate reasonably foreseeable significant adverse effects, the Corps’ monitoring 
and adaptive management commitments will address areas of potential remaining uncertainty.  Under 
the terms and conditions of the Biological Opinions, the Corps will be submitting more detailed plans 
in accordance with published NOAA Fisheries’ guidance.  See responses to Dillinger and Olmstead 
(SS-170 through SS-187.) 
 
 
 
 
 
 
SS-149.  The Corps disagrees.  The 1998 Draft IFR/EIS, the 1999 Final IFR/EIS, and the Draft and 
Final SEIS fully comply with NEPA. 
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A. The Corps unlawfully segments review of the Channel Deepening 
 Project because it omits foreseeable direct, indirect and cumulative 

effects of the Channel Deepening Project. 
SS-150 

As noted above, federal law requires examination of a project's direct, indirect and 
cumulative impacts, including "impacts on the environment which result from 
incremental impact on the action when added to other past, present, and reasonably 
foreseeable future actions." 40 C.F.R. § 1508.7. The Corps is obligated to identify  
"all other actions-past, proposed, and reasonably foreseeable—that have had or are 
expected to have impacts in the same area" and "the overall impact that can be  
expected if the individual impacts are allowed to accumulate." City of Carmel-by-the- 
Sea v. United States Dep't of Transp., 95 F.3d 892 (9th Cir. 1996). 
 

1. The Corps describes its action area so narrowly as to exclude 
       significant effects of the Channel Deepening Project. 

 
The Corps describes its action area as the "bank-to-bank run of the Columbia River  
from Bonneville Dam down to the river's mouth, which includes adjacent port  
terminals and berths and certain ecosystem restoration and mitigation sites," as well as 
"[u]pland disposal, ecosystem restoration, and mitigation sites." DSEIS at 1-7.  This 
scoping ignores the direct, indirect and cumulative impacts of development that will 
accompany the Channel Deepening Project and which will occur landward of the 
Columbia River's banks and in the Portland metropolitan area, among other places. 

SS-151 
The Corps and the sponsor ports trumpet the regional economic benefits they presume 
will flow from the Channel Deepening Project.  See e.g., FEIS, Ch. 3. These benefits  
can only be realized if the Channel Deepening Project spurs direct, indirect or  
cumulative economic growth landward of the action area.  The Corps cannot draw  
valid conclusions regarding the likely impacts of the Channel Deepening Project  
based on an incomplete and overly narrow definition of the Channel Deepening  
Project's action area and scope of effect that does not go beyond the river banks. 
 
This extremely limited scope of analysis also fails to take into account the cumulative 
environmental impacts that axe likely to accrue because the Channel Deepening  
Project lies at the heart of the Lower Columbia River ecosystem.  Through a dramatic 
physical alteration of the Columbia River bed, adjacent uplands, and the Mouth of the 
Columbia River, the construction and maintenance of the Channel Deepening Project 
affects the interrelationships between plant and animal life and the habitat on which 
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Corps of Engineers Response 
 
 
 
SS-150.  The SEIS cumulative impact discussion (§6.12), and the cumulative impacts sections of the 
2002 Biological Opinions properly address the cumulative effects of all foreseeable actions affecting 
the lower Columbia River.  See response SS-140. 
 
 
 
 
 
 
 
 
 
 
SS-151.  The Final SEIS cumulative impacts discussion (§6.12) and the cumulative impacts sections of 
the 2002 Biological Opinions by NOAA Fisheries and USFWS properly address reasonably 
foreseeable actions affecting the lower Columbia River.  The Final SEIS cumulative impacts section 
was revised and expanded in response to public comments regarding the Draft SEIS.  Moreover, the 
economic benefits of the channel improvement project are not based on proposed or contemplated new 
or expanded port facilities.  The benefits are based on increased shipping transportation efficiencies 
from the deeper channel. 
 
As described in the Final SEIS, the proposed deepening of the channel would result in relatively small 
physical or biological changes to areas directly affected by dredging and disposal over current 
conditions.  These changes would, in turn, not have a measurable effect on the lower Columbia River 
ecosystem.  Over the long term, the likely decreased maintenance dredging from a deeper channel and 
the proposed restoration actions would are expected to improve fish and wildlife habitat over current 
conditions. 
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they rely.  Moreover, because the Channel Deepening Project affects anadromous 
species, its effects will be felt throughout the Pacific Coast and the interior Columbia 
River and Snake River Basins. 
 

2. The Corps fails to disclose or investigate relevant cumulative 
 impacts of the Channel Deepening Project. 

SS-152 
The Corps' discussion of cumulative impacts is inadequate and excludes a number of 
significant projects that will undoubtedly contribute to the Channel Deepening  
Project's overall environmental effects.  Failure to include these cumulative effects 
analyses violates federal environmental law and undermines the Corps' conclusion  
that the Channel Deepening Project will not be detrimental to the Columbia River 
ecosystem. 
 

a. The DSEIS mentions the cumulative effects that will be 
associated with channel deepening on the Willamette  
River, but provides no useful information or analysis on 
those effects. 

 
Although the Corps has deferred its immediate plans to deepen the Willamette River 
Channel, there is little question that the Willamette's deepening will proceed once 
environmental cleanup is completed.  The Willamette River's inclusion in the DEIS  
and FEIS, its role as a major tributary to the Columbia and the location of the vast 
majority of the Port of Portland's berths on the Willamette, rather than the Columbia,  
all illustrate that neither river can properly be considered in isolation. 

SS-153 
The DSEIS mentions the Willamette River channel deepening as a possible  
cumulative impact, but it provides no useful information for consideration by the  
Corps or public.  Plainly, deepening of the Willamette River cannot proceed without  
first deepening the Columbia River navigation channel.  In addition, any impacts 
associated with future deepening of the Willamette are likely to affect the downstream 
Columbia River system's operation as well.  The Corps' failure to investigate  
cumulative effects associated with future Willamette River navigation channel 
improvements ignores the obvious and undeniable connection between these river 
systems and violates federal environmental law. 
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Corps of Engineers Response 
 
 
 
 
 
 
 
SS-152.  The Final SEIS explicitly considers numerous other actions, for example, Willamette River, 
MCR dredging, etc. described in the comments, and concludes that the channel improvement project 
will not contribute to significant adverse cumulative effects. 
 
 
 
 
 
 
 
 
 
 
 
SS-153.  The Willamette River is listed as a Superfund site under CERCLA.  The remedial 
investigation and feasibility study necessary to develop a cleanup plan for the Willamette River have 
not been completed.  Accordingly, the Final SEIS properly acknowledges that remediation of the 
Willamette River is reasonably foreseeable and notes that at this time, it is not known what actions will 
be taken to remediate the Willamette River or what the effects of any remediation may be.  See Final 
SEIS §6.12.  Given the uncertainty that arose from the Superfund listing over the precise nature and 
duration of any future actions necessary to remediate the Willamette River, the Final SEIS also 
properly acknowledges that determining the nature and magnitude of any potential impacts stemming 
from any future deepening of the Willamette River channel are largely speculative at this time.  
However, those effects that are reasonably foreseeable are discussed in the cumulative effects analysis 
in the Final SEIS.  See Final SEIS §6.12.  Given the uncertainty associated with the cleanup, 
deepening of the Willamette has been deferred at this time.  Accordingly, the Final SEIS economic 
analysis does not include any benefits based on deepening of the Willamette River navigation channel 
or construction of port facilities.  The Corps and USEPA are continuing close coordination on all 
sediment activities in the Willamette River, including CERCLA actions.  See response SS-4 and SS-
232. 
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b. The DSEIS improperly excludes the cumulative effects 
 that will be associated with the Federal Columbia River 
 Power System's proposed actions. 

 
The Corps fails to account for the cumulative effects of actions to be taken in the  
Federal Columbia River Power System ("FCRPS").  While the Corps acknowledges  
that the FCRPS actions and Channel Deepening Project are connected for the purpose 
of mitigation (see DSEIS at 6-57), it fails to make the same connection with regard to  
the cumulative effects of the two projects.  The FCRPS actions will occur directly  
upriver from the Channel Deepening Project; as part of the same Columbia River 
ecosystem, FCRPS actions will have foreseeable cumulative effects when considered  
in conjunction with the Channel Deepening Project.  In particular, execution of the 
FCRPS actions affects the health of the Columbia River estuary, as does the Channel 
Deepening Project.  If the Corps has underestimated the actual effects of the FCRPS 
actions, the estuary may be in significantly worse condition at the time of Channel 
Deepening than has been assumed in the DSEIS.  The environmental impacts of the 
FCRPS actions and the Channel Deepening Project cannot be evaluated in isolation;  
as a result, the Corps has improperly excluded the FCRPS actions from its assessment  
of the cumulative impacts associated with Channel Deepening. 

SS-154 
It is also noteworthy that the FCRPS requires further maintenance dredging activities  
on the Columbia and Snake Rivers upstream from the Channel Deepening Project. 
The interplay between and cumulative effects of dredging throughout the Columbia-
Snake Basin is not recognized by the Corps in the DSEIS.  For example, anadromous  
fish in the Columbia-Snake River Basin are affected by not only the Channel  
Deepening and maintenance project, but the FCRPS operations, the upstream channel 
maintenance by the Corps, and a host of other state, local and private activities in a 
four-state area.  The effect of the Channel Deepening Project on the Lower Columbia 
River estuary is a linchpin for cumulative effects throughout the entire region. 
 

c. The DSEIS improperly excludes the effects associated 
 with ongoing maintenance dredging at the mouth of the 

Columbia River. 
 
The Corps currently engages in annual maintenance dredging at the mouth of the 
Columbia River ("MCR").  This maintenance dredging is essential to the continued 

SS-155  use of the Columbia River navigation channel at its current depths, and will certainly 
continue at current—if not greater—levels to accommodate the 43-foot channel.  As 
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Corps of Engineers Response 
 
 
 
 
 
 
 
SS-154.  The potential cumulative impacts of Federal Columbia River Power System (FCRPS) actions 
are fully evaluated in the NOAA Fisheries and USFWS Biological Opinions (December 2000) for the 
FCRPS, the NOAA Fisheries 2002 Biological Opinion for the channel improvement project, the Draft 
SEIS, and the expanded cumulative impacts section in the Final SEIS (Section 6.12). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-155.  The Corps does not anticipate the need to deepen MCR as a result of the channel 
improvement project.  MCR channel maintenance will not be affected by the channel improvement 
project.  MCR channel maintenance will continue as currently practiced with the “no action” 40-foot 
Columbia River channel.  The minor changes in the hydraulics at MCR attributable to the channel 
improvement project will not influence sedimentation or resulting maintenance.  The Final SEIS 
includes additional discussion of the cumulative effects of the current MCR maintenance activities.  
Also see response SS-156 below. 
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with the FCRPS, the Corps admits that dredging at the MCR directly affects the 
Columbia River and its environment, but fails to analyze that action's environmental 
effects in conjunction with the Channel Deepening Project's effects.  See DSEIS at 6- 
57. As part of the same navigation system, the ongoing environmental impacts  
associated with maintenance of the MCR will be interrelated with, caused by, and 
cumulative with those associated with the Channel Deepening Project, and must be 
analyzed in the DSEIS.  The potential adverse environmental effects of the MCR 
maintenance dredging and Channel Deepening Project on the Columbia River estuary  

SS-155  are particularly troubling.  The Corps must engage in additional environmental review  
of the MCR maintenance if, as it appears, the mouth must also be deepened to 
accommodate deeper draft vessels.  See Army Corps of Engineers, Columbia River at  
the Mouth, Oregon and Washington Navigation Channel Improvement, Interim 
Feasibility Report and Final Environmental Impact Statement (March 1983), attached  
as Exhibit F. Even if the MCR maintenance will not require deeper dredging after 
Channel Deepening, the Corps' environmental analysis of the MCR maintenance has 
been cursory at best and is an unreliable indicator of estuary impacts from MCR 
maintenance itself—let alone the effects of MCR maintenance in addition to Channel 
Deepening, the FCRPS and other current or foreseeable actions in the Columbia River 
estuary.  Id.  The Channel Deepening Project cannot be analyzed in a vacuum to 
compartmentalize and ignore the cumulative impact of related actions throughout the 
Columbia Snake River Basin and Columbia River Estuary. 
 

d. The DSEIS improperly excludes the effects associated 
 with ongoing maintenance of the Columbia River  
 navigation channel. 

 
The Corps currently engages in annual maintenance dredging of the Columbia River 
navigation channel, but fails to assess the direct, indirect, and cumulative effects of  
that maintenance dredging will have when combined with the Channel Deepening 
Project.  In addition, future maintenance dredging of the navigation channel will be 

SS-156  interrelated and interdependent to the Channel Deepening Project because a newly- 
deepened channel would require the same—if not greater—maintenance dredging to 
preserve the open channel.  As a part of the same navigation system, the ongoing 
environmental acts associated with maintenance dredging of the navigation  
channel will be cumulative with those associated with the Channel Deepening Project, 
and must be analyzed in the DSEIS. 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-156.  For purposes of evaluating the effects of the project, the 1999 Final IFR/EIS and Final SEIS 
do address the effects of maintenance dredging as well as the effects of deepening the channel to 43-
feet.  Throughout the 1999 Final IFR/EIS and Draft SEIS, the quantities of material to be dredged and 
disposed include both construction and maintenance quantities, as well as incremental changes in 
future maintenance quantities associated with deepening.  Similarly, the evaluation of potential effects 
of the project covers both construction and maintenance activities.  Additional analysis of the effects of 
maintenance dredging for the 40-foot channel is contained in the June 1998 Dredged Material 
Management Plan and Supplemental Environmental Impact Statement (DMMP). 
 
For the purposes of comparing alternatives, the “no action alternative” is maintenance of the 40-foot 
channel, which is the Congressionally authorized present course of action that was approved in the 
1998 Record of Decision.  Therefore, it is the appropriate choice for the no-action alternative.  See 
CEQ “Forty Most Asked Questions” Question 3.  Use of the 40-foot channel as the no action 
alternative does not mean that its effects are not evaluated.  As noted above, the effects of maintenance 
dredging - for either a 40-foot or 43-foot channel - are addressed in the 1999 Final IFR/EIS and in the 
DMMP and therefore, are available to the public and to decision makers. 
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The Corps needs to be clear in disclosing whether it is treating maintenance dredging  
as part of the action under consideration, or whether it is treating maintenance  
dredging as part of the environmental baseline.  It appears that the Corps is treating 
channel maintenance as part of the baseline even though channel maintenance is a 
discretionary action and operation that can be modified or even terminated. 

SS-156 
CRANE notes that the ESA consultation and biological opinion for the FCRPS treated 
the entire system of federal power dams as a discretionary operation subject to 
modification or even, ultimately, removal.  The Governor of the State of Oregon 
supported dam removal as though it were a discretionary action by the Corps and 
Bonneville Power Administration.  Yet, Tom Byler, water policy adviser to Oregon 
Governor John Kitzhaber was recently quoted in the Daily Astorian as saying; "we've 
recognized that regardless of channel deepening, maintenance dredging will continue  
to occur."1  If federal power dams and their operations are not part of the  
environmental baseline, CRANE sees no reason why continued channel maintenance  
and its environmental effects can be swept under the rug as part of an environmental 
baseline.  The environmental effects of channel maintenance must be fully considered  
in comparison to a no action alternative of no dredging at all.  In so doing, the Corps  
will provide the public, the Congress, and decision makers with a fuller appreciation  
of the true environmental consequences and combined effects of maintenance  
dredging and Channel Deepening. 
 

e. The DSEIS improperly excludes cumulative effects  
 associated with Channel Deepening-related  
 development in the Portland metropolitan area. 

 
The Corps asserts that the Channel Deepening Project will accommodate a large  
volume of commodity and container exports from the region, but fails to identify and 

SS-157  analyze the likely cumulative effects of the economic development that would result  
from the Channel Deepening Project.  If the Channel Deepening Project will spur  
additional development, the reasonably foreseeable cumulative effects of that 
development must be addressed and its environmental impacts analyzed.  The DSEIS 
 
 
    
 
1 Benjamin Romano, "Shifting Sands, Changing Options," Daily Astorian (Aug. 23, 2002) 
<http://www.dallyastorian.info/print.asp?ArtlclelD=1902&SectionlD=2&Subsection ID=398> 
(accessed Aug. 28, 2002), attached as Exhibit G. 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-157.  Both the expanded cumulative impacts discussion (§6.12) and the future port development 
discussion (§3.4) in the Final SEIS, as well as the cumulative impacts sections of the NOAA Fisheries 
and USFWS 2002 Biological Opinions, properly address the cumulative impacts expected from the 
general economic development in the Portland metropolitan area. 
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fails to meet this requirement and cannot, therefore, assess the Channel Deepening 
Project's cumulative effects credibly. 
 

3. The Corps improperly segments its environmental analysis  
 and fails to analyze interrelated and interdependent  
 development activities planned by the ports. 

 
As discussed above at Section I(A), the Corps and sponsor ports improperly and 
implausibly disclaim any relationship between the Channel Deepening Project and 
planned port and industrial development projects.  See DSEIS at 3-14; see also  
DSEIS, Exhibit K, Technical Memorandum: Wildlife and Wetland Mitigation for the 
Columbia River Channel Improvement Project at 9 (hereinafter "Wildlife and Wetland 

SS-158  Mitigation Plan"); Niemi Report at 31-35.  These port and industrial development  
plans depend upon the availability of inexpensive fill and access to deep draft vessels  
to justify additional development, and must be analyzed together with all other  
Channel Deepening Project impacts in the DSEIS.  Because the Corps has failed to 
include these interrelated and interdependent development actions, its environmental 
analysis is incomplete and inadequate.  Specific projects are discussed in greater detail 
below. 
 

a. The Corps fails to analyze environmental impacts  
 associated with the Port of Portland's West Hayden  
 Island development plans. 

 
The Corps ignores the environmental impacts associated with the Port of Portland's 
planned development at West Hayden Island based on the Port's 2000 postponement  
of further permitting and development work for the Island.  See DSEIS at 3-14-3-15.  
Although the project has been, in the words of the Port, "postponed" since 2000, the  
Port retains detailed plans to develop West Hayden Island.  See Port of Portland,  
"West Hayden Island," <http://htmlpop/hayden.htm> (visited Aug. 24, 2002) (attached  

SS-159  as Exhibit H).  The Island lies directly across from the Port's Terminal 6, and 
development on the Island could, therefore, support any new deep draft shipping that 
calls on Terminal 6 as a result of Channel Deepening.  The Port plans to reinitiate 
permitting and environmental review for West Hayden Island "when additional marine 
cargo facilities are needed." Id.  According to the Corps, completion of the Channel 
Deepening Project will result in an increased demand for cargo facilities.  See DSEIS, 
Exhibit L, Revised Economic Analysis 43-foot Columbia River.  As a result, the Port  
of Portland's development of West Hayden Island, with direct access to Terminal 6, 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
SS-158 and SS-159.  The described port developments are identified in the Final SEIS as reasonably 
foreseeable future actions.  However, the developments are not dependent upon a deeper channel or 
upon the availability of dredged material from the channel improvement project.  Accordingly, they are 
not connected actions, and are not indirect effects of the channel improvement project.  Further, the 
economic analysis for channel deepening does not rely on the future development of these port 
facilities.  The ports may or may not utilize dredged material from the proposed disposal sites as part 
of their port development.  For example, the Port of Vancouver has indicated it will proceed with the 
proposed Gateway development project regardless of whether dredge materials are available from the 
channel improvement project.  See responses SS-139 through SS-142 regarding the Gateway project 
and the W-101.0 disposal site. 
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will be a reasonably foreseeable result of the Channel Deepening Project, and its 
cumulative environmental impacts must be considered in conjunction with the  
Project's effects in order to satisfy NEPA.  The Corps' failure to do so provides yet 
another example of the inadequacy of its environmental review. 
 

b. The Corps fails to analyze environmental impacts  
 associated with the Port of Vancouver's Gateway  
 Master Plan. 

 
Despite its protests to the contrary, the Port of Vancouver's Gateway Master Plan  
reveals that development of the Gateway Properties is interrelated and interconnected 
with the Channel Deepening Project.  See discussion supra at Section I(A)(2).  NEPA 
requires, therefore, that the environmental impacts of the Gateway development be 
considered together with those of the Channel Deepening Project.  In its current form,  
the DSEIS fails to satisfy this requirement of federal law, and impermissibly and  
illegally segments environmental review of reasonably foreseeable interrelated  
actions, including the development proposed in the Port of Vancouver's Gateway  
Master Plan. 

SS-160 
      i.  The Gateway Master Plan is interrelated and 

            interconnected with the Channel Deepening  
    Project because it will use Channel Deepening  
    dredge spoils for fill. 

 
The Port of Vancouver's Gateway Master is interrelated and interconnected with the 
Channel Deepening Project.  The Corps and the Port state that dredge spoils provide a 
cost-effective source of fill for the Gateway project.  See DSEIS 3-16.  Despite  
claims to the contrary, the value of Channel Deepening dredged material to the Port 
cannot be denied.  According to the Port, dredged materials will be the least expensive 
source of fill for the Gateway properties.  See Correspondence from Lawrence J.  
Paulson to Laura Hicks (April 11, 2002).  Access to Channel Deepening dredge  
materials fundamentally affects the economics of the Gateway development project.  
In addition, the Corps admits that "Washington and Oregon laws require that royalties 
be paid to the respective state for dredged material (sand) removed from the Columbia 
River navigation channel and subsequently used for commercial properties." See  
DSEIS at 8-9.  Thus, the Port's development is enabled by access to cheap fill 
material, and the Corps avoids the payment of additional royalty fees to Oregon and 
Washington by funneling Channel Deepening Project dredge spoils into non- 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
SS-160.  The Port of Vancouver’s proposed Columbia Gateway port and industrial development is 
scheduled to proceed with or without a deeper Columbia River channel.  The economic analysis for 
channel deepening does not include any benefits from the proposed Port of Vancouver expansion.  The 
economic viability of the Gateway development also is not dependent on “cheap” dredged material 
from the channel improvement project.  The Washington Department of Natural Resources (WDNR) 
will be notified of all locations where dredged material will be placed.  It will be up to that agency to 
collect any royalty for the use of state property.  It should be noted that royalties may not be due if 
WDNR determines the material serves a public benefit. 
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commercial Port-sponsored projects.  These factors, taken together, demonstrate that  
the Gateway Master Plan is interrelated and interconnected with the Channel  
Deepening Project.  The Corps' failure to include the Gateway Master Plan's 
environmental impacts in the DSEIS violates NEPA because it improperly segments 
environmental review of connected projects. 
 

ii. The DSEIS discusses the Corps' plan to avoid  
 wetlands when it deposits dredge spoils on  
 Gateway 3, but improperly excludes analysis of  
 the Port's later need to spread that fill  
 throughout Gateway 3. 

 
As noted above at Section I(A)(1), the Corps has apparently carefully designed its 
disposal plan for dredge spoils on Gateway 3 to avoid wetlands.  See Critical Areas 
Exhibit at Figs. 31-32.  Despite the fact that the Corps proposes to deposit dredge  
spoils on 20 fewer acres than proposed in the FEIS, it still proposes to deposit the  

SS-161  same overall volume of spoils on Gateway 3 (2,800,000 million cubic yards) as was 
proposed in the FEIS.  Thus, the Port of Vancouver will be left with mountains of  
dredge spoils.  In order to prepare Gateway 3 for industrial development, the Port of 
Vancouver must spread this fill throughout the property.  The environmental impacts  
of this spreading activity have been improperly ignored in the DSEIS; spreading is 
reasonably foreseeable, and will occur as a direct result of the Corps' placement of the 
dredge materials on Gateway 3. The DSEIS must address these environmental  
impacts if it is to satisfy NEPA. 
 

c. The Corps does not analyze the adverse environmental  
 impacts of the restoration features at Lois Island  
 Embayment and Miller-Pillar with anything  
 approaching the meaningful scientific analysis required  
 by NEPA. 

 
The DSEIS fails to discuss the likely adverse environmental impacts of the Corps' 
"restoration features" at Lois Island Embayment and Miller-Pillar in anything 
approaching the depth sufficient to identify likely environmental impacts.  The Corps 

SS-162  offers only the most rudimentary description of these projects.  Based on the DSEIS, it 
is apparent that, among other things, the Corps (a) has not identified the ecological 
baseline for the restoration project areas, (b) cannot, as a result, quantify what  
ecological value is likely to be lost on a temporary basis, (c) cannot, as a result, 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-161.  Please see response SS-141. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-162.  The ecological baseline (fish and benthic invertebrates for the Miller/Pillar ecosystem 
restoration proposal) was established via investigations by NOAA Fisheries’ researchers (Hinton et al., 
1995).  Their investigation is summarized in Section 4.8.6.3 of the Final SEIS.  The Corps summarized 
available literature to characterize the baseline benthic and fisheries resources of Lois Island 
embayment in Section 4.8.6.1 of the Final SEIS.  Also see responses S-7, S-9, and SS-10.  The Corps 
coordinated with the USFWS and NOAA Fisheries through the consultation process on these 
ecosystem restoration features and has submitted a monitoring plan to these agencies that will assess 
success of the restoration features.  The Corps is implementing an adaptive management plan that will 
be dynamic through time and will be modified as the restoration features are implemented.  Therefore, 
the Corps cannot provide an exact timeline for how long the restoration will take. 
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accurately quantify what ecological value is likely to be gained from the projects, (d) 
cannot possibly project how long "restoration" is likely to take, and (e) cannot identify 
meaningful monitoring targets based on the paucity of knowledge regarding the  
existing system.  Nevertheless, the Corps proposes to dump between six and  
eight million cubic yards of its 14 million cubic yard project at Lois Island (see DSEIS  
at 4-3):  the scale of dumping at these "restoration" projects is immense, and the 
likelihood that they will "restore" anything is dubious.  See Dr. Dillinger DSEIS 
Report at 4-6.  In order to satisfy NEPA, the Corps must undertake a meaningful 
scientific analysis of the likely environmental impacts of its restoration projects; the 
DSEIS comes nowhere near meeting that standard. 

SS-162 
In addition, the Corps has not adequately addressed the likely environmental impacts  
of the proposed sump.  The sump area will be exposed to repeated high impact  
dumping of piles of sedimentation, yet the Corps fails to investigate the environmental 
degradation associated with that repeated dumping over time.  Furthermore, the sump  
is proposed to be placed near the mouth of the Columbia River (see DSEIS at 4-3)— 
an area already highly abused and degraded.  See discussion supra at Sections 
II(A)(2)(b)-(d).  The cumulative impacts of the sump's placement in this location must  
be analyzed in order to understand the likely effects on the Columbia River  
ecosystem.  These environmental impacts must be analyzed in the DSEIS, as they are 
clearly not only interrelated and interdependent with the Channel Deepening Project,  
but are a part of the Corps' actual proposal. 
 

d. The Corps fails to analyze the long-term environmental  
 impacts associated with maintenance dredging to  
 support the Channel Deepening Project. 

 
As noted above, the Corps excludes crucial environmental impacts associated with 
maintenance dredging from its DSEIS analysis.  See Section II(A)(2)(d), infra.  The 
Corps repeatedly assures that the adverse effects of the Channel Deepening Project on 
water quality and habitat will be "short-term," "localized," "ephemeral" and  
"transient," (see DSEIS at 6-32, 6-33 and 6-35) without acknowledging that the same 

SS-163  actions and effects will be on-going and long-term because of the maintenance  
dredging the Corps will have to undertake in order to maintain the deepened  
navigation channel.  The Corps' exclusion of these environmental impacts provides an 
impermissibly narrow view of the Channel Deepening Project's effects and fails to  
take into account the environmental effects of interrelated and interconnected actions. 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-163.  Please see response SS-156. 
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B. The Corps ignores important ecosystem operations in its  
 environmental review and its conclusions are not based on credible 
 or adequate scientific knowledge. 
 
The Corps bases its conclusions that no long-term adverse impacts will occur on 
inadequate and indeed questionable science.  Throughout, the DSEIS neglects to 
investigate critical ecosystem operations, excludes analysis of relevant related actions, 
fails to establish critical ecosystem baselines necessary to establish monitoring  

SS-164  protocols and adaptive management plans, and proposes to compensate for ecosystem 
changes with "restoration" plans that are so contingent and ill-defined as to elude 
analysis.  As such, the Corps fails to meet NEPA's requirement of scientific integrity.  
40 C.F.R. § 1502.24; see also discussion infra at Section I(C).  These failings are  
detailed in the Dr. Dillinger DSEIS Report, the Olmsted Report and the Dr. Dillinger 
BiOp Report.  Examples of some of these failings are discussed below. 
 

1.      The DSEIS fails to provide adequate analysis of the effects of  
      Channel Deepening on habitat productivity and food webs. 

 
In its analysis of the Channel Deepening Project, the Corps employs an "Ecosystem 
Framework" that recognizes the linkages between physical and biological elements of  
the environment, such as the relationship between the health of salmon stocks and 
physical alteration of the Lower Columbia ecosystem.  However, the Corps does not 
adequately analyze the effects of the Channel Deepening Project on habitat  
productivity and food webs.  The Corps acknowledges that habitat productivity and  
food webs are critical elements of the estuary system (see DSEIS, Fig.  S4-2; 6-30-6- 
38), but the Corps incorrectly and improperly concludes that minimal or tolerable  
effects on these elements will occur, when the effects are subject to high uncertainty.   
See Dr. Dillinger DSEIS Report at 15-18. 

SS-165 
In theory, the Corps' risk and uncertainty conceptual framework is designed to  
evaluate risk and uncertainty associated with the Channel Deepening Project and to 
highlight areas that may require diligent monitoring or additional research to protect 
against adverse environmental impacts.  In most instances, the Corps merely dismisses 
the effects as short ten-n and therefore immeasurable.  See e.g., DSEIS at 6-35.  This 
does not square with the long-term effect of charmer maintenance.  It is also  
inconsistent with the Corps' plan to monitor the Channel Deepening Project to keep  
track of and adapt to these supposedly "immeasurable" effects. 
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SS-164.  This comment appears to be a summary statement for Section B of the comment letter.  
Responses to the specific comments that follow this summary statement are provided below.  As the 
specific responses indicate the Corps disagrees with the general statement. 
 
 
 
 
 
 
 
 
 
 
 
SS-165.  The Corps disagrees that analysis of the effects of the improvement project on habitat 
productivity and food web was based on the assumption that small or no changes in the physical 
environment would subsequently produce no or inconsequential changes in the ecosystem functions of 
the estuary.  Modeling efforts by both the Corps’ Waterways Experiment Station and the Oregon 
Graduate Institute, of Oregon Health Sciences University indicated that the changes predicted to the 
physical environment were small and well within the normal variation of the physical parameters 
modeled.  Based on this work, it was decided that it would be difficult if not impossible to predict 
biological changes from these small physical changes.  This was agreed to by the agencies and the 
expert panel during the consultation process.  However, because the models had predicted change and 
there is some uncertainty over the potential for long-term effects, a monitoring program is being 
developed in cooperation with the agencies to assess any potential long-term changes.  In the event the 
monitoring program shows a detectable change, it will be brought to the adaptive management group 
for resolution.  The Final SEIS includes a mitigation plan for sturgeon. 
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In direct contradiction to the Corps' conclusion that the Channel Deepening Project  
will result only in minimal or tolerable adverse effects, the analysis contained in the 
DSEIS identifies many indicators that present both moderate to high risk and high 
uncertainty.  See DSEIS, Table S6-4: Risk and Uncertainty Conceptual Framework,  
at 6-40-6-42; see also Dr. Dillinger DSEIS Report at 18-21. Where both risk and 
uncertainty are moderate or high, the Corps cannot credibly conclude that the adverse 
effects will be minimal.  See Dr. Dillinger DSEIS Report at 19-20.  The DSEIS  
provides no explanation for the conflict between its risk and uncertainty analysis and 
its ultimate conclusion that the risks associated with Channel Deepening are  
acceptable.  It does not appear that the Corps' conclusions of minimal or tolerable  
effect are warranted as to the following high risk/high uncertainty indicators:  food  
web and growth; insect effects; suspension/bottom feeders; tidal marsh macrodetritus; 
resident microdetritus; habitat-specific food availability; contaminants and predation. 

SS-165 
A good example of the Corps' approach to environmental problems is the "dismiss and 
defer" approach to project effects on sturgeon.  The Corps acknowledges that sturgeon 
are known to use precisely those habitat areas that will be dramatically altered and 
adversely affected by dredging and disposal of dredge materials, but the Corps also 
admits that the precise life-cycle needs of the fish that are met by this habitat (i.e.  
rearing, breeding, etc.) are simply unknown.  DSEIS at 6-20, 6-2 1.  The Corps 
inexplicably concludes that the unknown environmental consequences for sturgeon  
are acceptable based on the assurance of future research that may lead to project  
changes after-the-fact.  DSEIS at 6-24.  Such research and monitoring may only confirm 
that damage has been done.  It is unclear how the project can be or should be  
changed if adverse effects are found, nor is it clear how project modifications will be 
enforced or how the Corps will be accountable to the public or Congress after the 
environmental damage is done. 
 
The DSEIS raises but does not answer significant questions regarding the adequacy of  
the Corps' overall environmental analysis and monitoring and adaptive management 
program.  These issues are discussed at length in the Dr. Dillinger SEIS Report at 18- 
21, and the Dr. Dillinger BiOp Report at 15-17. 
 
2. The Corps' monitoring plan is insufficiently aggressive to identify— 
 let alone protect against—changes in ecosystem health. 
 
The Corps proposes monitoring actions purportedly to "help to ensure that the 

SS-166  conclusions of the project analysis regarding minor effects on habitat and individuals 
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SS-166.  The monitoring program described in Table S6-5 actual builds on the ongoing research effort 
being done by NOAA Fisheries and funded by the Corps under the Anadromous Fish Evaluation 
Program for the Columbia River Hydropower System.  This program has recently expanded its 
research program into the estuary and is conducting research to determine how juvenile salmon use 
estuarine habitat and what types of habitat are important to their rearing success.  These studies were 
begun in 2000 and will establish the baseline against which the changes that may occur with channel 
deepening will be compared when the channel deepening project funds the research the third year after 
the deepening.  It is reasoned that any major change that would occur would have occurred during the 
first 3-year period and would be apparent in the data.  The adaptive management group will review 
these results and a decision will be made on the need for additional monitoring. 
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are correct." DSEIS at 6-39.  The proposed monitoring actions are described in Table  
S6-5.  See DSEIS at 6-43-6-44.  With the exception of stranding, which will be 
monitored only once, one year after deepening, and contaminants, which will be 
monitored annually during maintenance, the post-deepening monitoring actions are  
either nonexistent or consist of a single monitoring, three years after dredging.  Id.  
This monitoring plan is entirely inadequate as ecosystem impacts are likely to be  

SS-166  firmly entrenched by the third year, when the single monitoring action will occur. 
Meaningful monitoring must observe ecosystem behavior frequently and over the  
long-term in order to ensure that the Corps' guesses about the Channel Deepening 
Project's likely effects have been accurate.  This is especially the case where, as here,  
the Corps' premises its predictions for ecosystem responses on uncertain bases.  See 
discussion supra at Section II(A)(3)(c).  Inadequacies in the Corps' monitoring plans 
are discussed in greater detail in the Dr. Dillinger DSEIS Report at 21-25, and the Dr. 
Dillinger BiOp Report at 18-23. 
 
3. The Corps fails to undertake credible habitat analyses to determine 
 the effects of Channel Deepening on fish. 
 
Although the Corps provides HEP modeling for wetlands and uplands habitat, it fails 
to provide similar HEP-like analysis for fish.  Compare Wildlife and Wetland  
Mitigation Plan at 1-3 (discussing non-fish HEP analysis).  As a result, Congress and  
the Corps cannot conclude that the Corps' mitigation proposals will adequately  
address adverse effects on fish resources, and the public is hindered in offering 
meaningful comment on the adequacy of mitigation for adverse effects on fish. 

SS-167 
Furthermore, the Corps notes that the HEPs it does provide will be updated before 
implementation, but after the period for public comment has closed.  The timing of  
this reanalysis improperly skills public review of the kind NEPA explicitly requires. 
 
4. The Corps fails to consider adverse effects on Green Sturgeon that  
 feed and may breed or rear in the Lower Columbia River. 
 
The Corps' FEIS for the Channel Deepening project recognizes that Green Sturgeon 
are present in the Lower Columbia River estuary, but neither the FEIS or the DSEIS 

SS-168  consider the effects of Channel Deepening and maintenance dredging on this highly 
sensitive and declining species.  See FEIS at 5-20.  This omission is particularly 
important because sturgeon are bottom feeders that are most likely to be present in the 
area of dredging operations and adversely affected by being buried in sediment 
 
 
 
[I 5690-0017/SBO22540.027] 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-167.  We disagree.  A thorough evaluation of the impacts of the project on fish has been done and 
is included in the 1999 Final IFR/EIS, Final SEIS, BA and BO.  No mitigation for fish comparable to 
wildlife will occur because the analysis of impacts to fish resources does not identify comparable 
levels of impact.  In addition, in comment SS-146, CRANE appears to criticize the Corps for using a 
HEP analysis of wetland functions and values, rather than wetland delineation.  In this comment, 
CRANE faults the Corps for not using HEP to analyze fish habitat.  CRANE does not explain why it 
was not satisfied with it in the one instance, or where it is required that it be used for fish habitat.  The 
Corps disagrees that NEPA requires a new public comment period every time analyses are refined or 
updated.  The Corps’ statement that it would update the HEP analysis was based on comments from 
the state agencies on the 1999 Final IFR/EIS.  Since that time, the Corps has worked further with the 
state agencies to respond to questions raised.  Based on this coordination and the fact that the Corps 
has significantly reduced the amount of impacts to riparian areas and agricultural lands, and the 
amount of wetlands impacted has also declined, the agencies are now comfortable that the proposed 
mitigation is sufficient.  Consequently, the state agencies and the Corps have agreed that it is not 
necessary to redo HEP. 
 
SS-168.  Though green sturgeon are not specifically mentioned in the discussion it is to be assumed 
that the analysis includes both species since they are generally recognized to occur in similar habitats 
and use similar resources.  This is addressed in the Final SEIS.  In the event green sturgeon from the 
lower Columbia River are listed, we will consult with the agency that lists them. 
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disposal or entrained in dredging equipment.  See FEIS at 6-18 and 6-19 (discussing 
effects on White Sturgeon).  These adverse effects are even more critical for Green 
Sturgeon, which have been petitioned for listing under the Endangered Species Act.  
Prior to the issuance of the DEIS for the project, NMFS acknowledged that the  
petition to list Green Sturgeon presented substantial scientific information indicating  

SS-168  that listing "may be warranted."  66 Fed. Reg. 64793 (Dec. 14, 2001) (attached as  
Exhibit I).  After finding that an ESA listed may be warranted, NMFS promised action 
on the listing by June 12, 2002.  Id. at 64794.  In its notice, NMFS observed that  
Green Sturgeon are present in the Lower Columbia River and are particularly  
vulnerable to habitat degradation and species decline because they are a long-lived 
species with low fecundity.  Id.  In light of the precarious position of Green Sturgeon  
as a species and the strong likelihood that individuals of the species will be directly  
and adversely impacted by dredging operations, the Corps' failure to consider effects  
on this species is a failure to take a hard look at environmental impacts. 
 
5. The Corps' "restoration" features are so contingent as to be of no  
 certain value, and are insufficiently described to permit independent  
 review. 
 
The Corps proposes a number of "restoration" features pursuant to Section 7(a)(1) of  
the ESA.  See DSEIS at 4-22.  The Corps asserts that these projects "will create or 
improve salmonid habitats, specifically tidal marsh, swamp, and shallow water/flats 
habitats."  Id.  Nevertheless, three of the six proposed projects are contingent, and the 
Corps provides no guarantee that the projects, or projects of equal ecological value  
will ever be completed.  Specifically, "restoration" projects at Bachelor Slough, and  
long-term actions at Tenasillahe Island and Cottonwood-Howard Island are, at this  

SS-169  point, merely theoretical.  See DSEIS at 1-10.  There is no indication that delisting of 
Columbian white-tailed deer is imminent (see Dr. Dillinger DSEIS Report at 6);  
without delisting the Tenasillahe Island and Cottonwood-Howard Island projects will  
not proceed.  Bachelor Slough is likewise uncertain to happen, since its completion is 
contingent not only upon securing easements from the WDNR but also upon obtaining 
favorable sediment testing results.  As noted above, two of the remaining three  
projects raise serious environmental questions as they involve the dumping of  
sediment on currently functional estuarine environments in the absence of any  
evidence that dumping will "restore" the environments in question.  See eg., Dr.  
Dillinger DSEIS Report at 4. 
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SS-169.  While ecosystem restoration features favor improvements to salmonid habitat in the lower 
Columbia River, they are not explicitly restricted to that species complex.  Obviously, the 
reintroduction of Columbian white-tailed deer to Cottonwood-Howard Islands is oriented to only that 
species.  Tidal marsh development favors the full gamut of fish and wildlife resources in the lower 
Columbia River that utilize that habitat component.  The Final SEIS, Section 4.8.6, has been modified 
to reflect the broader effect of the proposed ecosystem restoration features. 
 
Ecosystem restoration features, to be implemented under Section 7(a)(1) of the ESA, are voluntary 
rather than mandatory requirements.  As such, there is no need or requirement to “guarantee” their 
completion.  The Corps intent is to construct these ecosystem restoration features to the extent that the 
contingencies identified are met.  We have identified in the Final SEIS issues that may result in a 
particular ecosystem restoration feature to be not constructed.  Should we fail to construct a specific 
ecosystem restoration feature, no compensatory development action for that specific feature will be 
pursued in the context of the project.  The Corps has other authorities, e.g., Section 1135 of WRDA 
1986 and Section 206 of WRDA in which to pursue restoration projects external to this project. 
 
The commenter’s assertion that reintroduction of Columbian white-tailed deer at Cottonwood-Howard 
Islands can not proceed without delisting the species is inaccurate.  Translocation of Columbian white-
tailed deer to those islands can occur in the absence of the species being delisted.  The USFWS has 
recently translocated the species to Crims Island at CRM 54-57 and intends to also place the species on 
Fisher Island, CRM 59, in the near future. 
 
Implementation of the long-term ecosystem restoration feature at Tenasillahe Island is indeed 
contingent upon delisting of Columbian white-tailed deer.  And the Bachelor Slough feature will not be 
constructed if sediments were contaminated.  These are just examples of the many constraints that 
befall proposed restoration actions and are not unique to this project. 
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III. THE DSEIS'S BIOLOGICAL ANALYSIS IS 
SCIENTIFICALLY INADEQUATE 

 
Dr. Robert Dillinger of Natural Resources Planning Services, Inc. reviewed the Corps’ 
biological analysis in the DSEIS, and prepared a report, which is submitted with these 
comments. 

SS-170 
Dr. Dillinger has identified a number of areas in which the Corps’ biological analysis 
is simply inadequate, its mitigation and restoration projects ill-conceived and its  
adaptive management plan without merit.  For example: 
 
• The Corps bases many of its assumptions regarding ecosystem behavior on 

conceptual models.  These models are not based in fact, do not quantify links 
among physical-chemical and biological indicators and are insufficiently grounded 
in scientific knowledge to support the Corps’ conclusions.  See Dr. Dillinger 
DSEIS Report at 8-12.  In a number of circumstances, the Corps ignores readily 

SS-171 available data, overstates the significance of data obtained in dissimilar 
circumstances, ignores statements of limited applicability that appear in the studies 
it purports to use, conducts its own studies using inadequate sampling timeframes 
and techniques and relies heavily on unproven and unprovable “best professional 
judgment.”  Id.  Based on these weaknesses, the DSEIS cannot possibly evaluate  
the Channel Deepening Project’s impacts with any credibility. 

 
• Not only has the Corps failed to ground its conceptual models in fact, but it has 

also failed to conduct essential verification and sensitivity analysis.  Id. at 8.  
SS-172             Without this independent testing, the models will remain mere guesswork.  Future 

research is so poorly described as to offer no assurance that any usable additional 
data will be collected.  Id. at 12. 

 
• The Corps' data and conclusions continue to be plagued by uncertainty.  Unless 

and until this uncertainty is eliminated, the Corps' modeling can neither predict 
SS-173             system responses to Channel Deepening with any accuracy nor support the Corps' 

conclusions that adverse effects will be minimal.  Id. at 10-12, 15-18. 
 
• The Corps misapplies the concept of adaptive management.  In order to design and 

implement a successful adaptive management program, the Corps must first study 
SS-174             the system in order to identify baseline conditions with some precision and to 

develop hypotheses and management guidelines based on that baseline knowledge. 
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SS-170.  The Corps disagrees with the specific items identified in this statement.  Following is a 
detailed response to specific comments found in the Dillinger/SEIS report, which was provided as an 
attachment to the CRANE comments.  The responses use the section numbering used in the Dillinger 
Report, where available, otherwise refer to page and paragraph in the Dillinger Report. The complete 
attachments to the CRANE comment letter are available for review at the Corps’ Portland District 
Office. 
 
Dillinger’s Page 1 
The Corps disagrees.  All available information relevant to the Columbia River was used in evaluating 
the projects and alternatives.  Assumptions used in the impact assessment are those that are currently 
found acceptable for the Columbia River by professionals that have years of research experience with 
the river, estuary and their processes.  A discussion of the criticism of the conceptual model was 
previously addressed in response to the letter comments submitted by CRANE.  The restoration 
projects are based on what is considered by experts as the type of habitat that is important to create in 
the Columbia River to achieve restoration.  Since few restoration projects have actually been done in 
the estuary there is a level of uncertainty associated with their success.  Consequently a comprehensive 
monitoring program is planned, with the flexibility to change the project as necessary to achieve the 
desired results.  As described in the Biological Assessment and Biological Opinion, a monitoring 
program is already underway and will continue for up to 10 years after project completion depending 
upon the results.  This information on pre and post-project conditions will enable the adaptive 
management taskforce to evaluate any changes that may occur.  The adaptive management program is 
being developed and will likely continue to evolve as the monitoring and research programs proceed. 
 
Comments from the second and third paragraphs on page 1 are noted. 
 
The Corps disagrees with the characterization of the adaptive management program described in 
paragraph 4, page 1.  The adaptive management program has been revised and included in the Final 
SEIS. 
 
Dillinger’s Page 2 
COMMENTS ON THE ENVIRONMENTAL SECTIONS OF THE DSEIS 
 
Chapter 4 Alternatives 
 
4.5 COMPARISON OF ALTERNATIVES 
4.5.1.2 Biological Impacts 
The Corps disagrees with the contention that the Lois Island embayment and Miller-Pillar ecosystem 
restoration features will have substantial short- and long-term negative impacts to fish and wildlife 
resources.  The proposals in the Draft SEIS have been modified in response to state agency comments 
to feature tidal marsh development, a habitat in the lower Columbia River that has suffered substantial 
impact.  These restoration features are not mandatory requirements to offset impacts from the channel 
improvement project.  Rather, they are voluntary actions to be implemented under our existing 
authorities as provided for under Section 7(a)(1) of ESA.  The implication of radical changes to the 
systems from channel deepening and deposition of dredged materials is not borne out by the 
consultation process nor does the commenter substantiate it. 
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The Corps believes that tidal marsh vegetation will develop on the two ecosystem restoration sites.  
Our optimism is based upon field observations of actual dredged material disposal sites that have 
developed tidal marsh habitat.  For instance, associated with the Lois Island embayment restoration 
feature, presently targeted for tidal marsh development, are Lois Island, Mott Island and South Tongue.  
These three sites were all created from dredged material deposition associated with post-WW II 
development of a mooring basin (Lois Island embayment) for Navy ships.  All three sites have 
developed tidal marsh habitat on their fringes.  Abutting the Miller-Pillar ecosystem restoration feature 
(tidal marsh/intertidal flat habitat objective) are Miller Sands Island, Miller Sands Spit and Pillar Rock 
Island.  Miller Sands Island was formed in the late 1920s-early 1930s from material dredged from the 
navigation channel.  It is fringed by tidal marsh habitat.  Miller Sands Spit, constructed from dredged 
material in 1976, is also fringed with tidal marsh habitat along the south shore. 
 
The modifications to Miller-Pillar and Lois Island embayment ecosystem restoration features to 
develop tidal marsh habitat will also be based upon developing the correct elevation for that 
community’s development.  The Corps can determine that elevation through simple survey procedures 
of adjacent, existing tidal marsh habitat.  The Corps will simply observe examples of tidal marsh 
habitat that have developed on dredged material.  For Lois Island embayment, the fringing tidal marsh 
habitat that abuts Lois Island, Mott Island and South Tongue Point represents an excellent example of 
tidal marsh habitat development on dredged material.  The Corps will mimic the elevation of this 
existing tidal marsh habitat development to attain tidal marsh establishment on the 191 acres proposed 
for restoration in Lois Island Embayment.  Data from the CREDDP atlas (1984) indicates that the low 
freshwater (tidal) marsh at South Tongue Point produced 657-902 grams dry weight of marsh 
vegetation per meter squared (August 1981-July 1980 sampling periods).  Data for natural low 
freshwater (tidal) marshes elsewhere in Cathlamet Bay were: Russian Island (1064-1093 gm dry 
wt/m2); Karlson Island (590-576 gm dry wt/m2); Lois Island east marsh (314-310 gm dry wt/m2); 
Tronson Island (499-592 gm dry wt/m2); and Quinns Island (717-778 gm dry wt/m2) plus Grays Bay 
(270-641 gm dry wt/m2 and 530-391 gm dry wt/m2).  Average primary production from low freshwater 
(tidal) marsh for these sites was 569-626 gm dry wt/m2.  Thus, the tidal marsh restoration proposed at 
Lois Island embayment should attain comparable results to the tidal marsh that developed on dredged 
material at South Tongue Point.  We believe comparable results will occur with tidal marsh restoration 
at Miller-Pillar as there exists tidal marsh habitat that has developed on dredged material at Miller 
Sands Island, Miller Sands Spit and Pillar Rock Island. 
 
4.8 Ecosystem Restoration Plan 
 
General Comments: 
See Corps’ responses to S-9; SS-184; SS-170, Page 1; and SS-170, 4.5.1.2 Biological Impacts (above).  
The Corps disagrees with your contention that hydraulic analyses should be performed for each 
restoration feature.  The Corps has completed a hydraulic analysis for the Miller-Pillar ecosystem 
restoration feature.  The analysis indicated that the previously proposed pile dike field would hold the 
material in place.  Lois Island embayment is a quiescent location and there is no need for a hydraulic 
analysis.  Tidegate retrofits are at existing features and there will be no significant change in the 
structures.  The Corps will monitor the Hump-Fisher and Lord-Walker ecosystem restoration features 
but anticipates no hydraulic concerns developing at these locations.  They are comparable to the 
channel at the upstream end of Miller Sands Island that separates the island from Miller Sands Spit.  
Further, we also do not anticipate hydraulic issues at Bachelor Slough. 
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Dillinger’s Page 3 
“Creation of intertidal marsh…emergent marsh plant community.” DSEIS at 4-11. 
As demonstrated in response to SS-170, Page 2, tidal marsh establishment on dredged material (sand) 
has occurred in the lower Columbia River at a number of locations and results in productive tidal 
marsh plant communities.  For the Martin Island lagoon, a wildlife mitigation action, topsoil will be 
added to the embayment fill to provide a soil surface on the fill.  As the restoration features and Martin 
Island lagoon are destined for tidal marsh habitat, the hydric conditions for marsh plant community 
development will be present.  The commentator references a 1986 textbook on Wetlands authored by 
Mitsch to support the proposition that the dredged material, consisting of sand, is unsuitable for marsh 
creation.  In fact, Mitsch states that, “[T]he source of mineral sediment [for marsh creation] is not as 
important for the productivity of the marsh as elevation, drainage, and organic content, all of which are 
determined by local hydrologic factors.”  See page 183. 
 
“Ecosystem restoration features…greater than baseline conditions.” DSEIS at 4-11. 
These two ecosystem restoration features have been modified to feature tidal marsh development.  
Conditions for benthic invertebrates also entail depth.  The depths of the navigation channel, plus its 
natural dynamic status (sand waves) preclude attainment of population levels comparable to shallow, 
less dynamic habitats such as the shallow subtidal habitat being lost to erosive conditions at Miller-
Pillar (Hinton et al. 1995).  The Corps disagrees that the restoration features will result in short and 
long-term losses to system productivity and have long-term negative impacts to salmonids.  The 
Biological Assessment and Biological Opinion do anticipate short-term losses for salmonids but long-
term gains will offset any short-term impacts. 
 
“The introduction of Columbian white-tailed deer…population of this listed species.” DSEIS at 
4-11. 
Reintroduction of Columbian white-tailed deer to Cottonwood-Howard Island is not contingent upon 
delisting of the species.  The action contingent upon delisting of the species is implementation of the 
long-term restoration action at Tenasillahe Island.  The proposed restoration feature at Cottonwood-
Howard Island would be implemented by USFWS personnel from the Julia Butler Hansen Columbian 
White-tailed Deer National Wildlife Refuge who are quite cognizant of Columbian white-tailed deer 
population levels.  The Corps is confident that refuge personnel will not severely deplete the existing 
population of Columbian white-tailed deer in accomplishing the reintroduction action.  Further, the 
Corps is satisfied with the USFWS’s evaluation that the existing riparian forest habitat on Cottonwood-
Howard Island will support the species in this reintroduction effort to a portion of their native range. 
 
4.8.6.1 Lois Island Embayment Habitat Restoration 
General Comments 
And Dillinger’s Page 4 
“The restoration action includes …Columbia River navigation channel.” DSEIS at 4-23. 
The ecosystem restoration feature at Lois Island embayment is a voluntary action by the Corps under 
Section 7(a)(1) of the ESA and is not a term and condition associated with a reasonable and prudent 
alternative.  Furthermore, mitigation is not a recognized term or element of the ESA.  The Corps will 
provide monitoring of the ecosystem restoration feature at Lois Island, which is a term and condition 
of the Biological Opinion.  The monitoring protocol will be provided to NOAA Fisheries and USFWS 
by December 15, 2002 as required in the Biological Opinion. 
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“Eight species …occurred at depths of 16-20 feet.”  DSEIS at 4-24. 
The list of species provided in the Final SEIS are those that were collected in the area and had been 
reported previously from the stomachs of juvenile salmon collected in the estuary. The dietary habitats 
of the juvenile salmonids have been evaluated in several studies (Kirn, Ledgerwood and Jensen, 1986).  
These studies all found that Corophium salmonids were an abundant food item in the diet of juvenile 
salmonid in the estuary.  Cladocerns and mysids are less abundant in the stomach of salmon than 
Corphium salmonis.  Benthic surveys conducted by NOAA Fisheries under contract to the Corps were 
designed to survey benthic invertebrate populations in the area.  Though it is recognized that core 
samples are not as effective in sampling epibenthics as grab samples, they are being use because more 
samples can be taken over a larger area since less material is sampled.  Since covering as a large an 
area as possible was the goal core samples were chosen.  The study was designed by recognized 
experts in benthic sampling in the Columbia River and are sufficient in size and number. 
 
Dillinger’s Page 5 
4.8.6.3 Miller-Pillar Habitat Restoration 
 
“Restoration of the erosive…mimic historical depths.” DSEIS at 4-26. 
The Corps has conducted a hydraulic analysis of the Miller-Pillar location to determine the hydraulic 
processes present and how to counter them with pile dikes in order to hold dredged material in place 
for habitat development.  The Miller-Pillar area is currently highly erosive and therefore does not 
provide much of any habitat useful for Corophium.  The filling and placement of a pile dike system 
will create a more stable backwater like area that will collect the necessary silts and fines that provide 
the habitat that Corophium prefer. 
 
4.8.6.3 Tenasillahe Island 
(Correct section reference for Draft SEIS is 4.8.6.4)  The Tenasillahe Island long-term ecosystem 
restoration feature is estimated to be constructed approximately 10-years after implementation of the 
channel improvement project; hence, the designation as a long-term ecosystem restoration feature.  As 
ecosystem restoration features are voluntary actions by the Corps under Section 7(a)(1) of the ESA, the 
Corps does not have to provide a replacement ecosystem restoration feature in the event that this one is 
not implemented. 
 
Dillinger’s Page 6 
4.8.6.4 Cottonwood-Howard Islands White-tailed Deer Introduction 
(Correct section reference for Draft SEIS is 4.8.6.5.)  As the USFWS has noted, this is a 
reintroduction, not an introduction that implies placement of the species in a location outside their 
historic range.  USFWS personnel from the Julia Butler Hansen Columbian White-tailed Deer National 
Wildlife Refuge would implement the proposed restoration feature at Cottonwood-Howard Island.  
The Corps is relying on refuge personnel to determine number, age class structure and sex ratios of 
Columbian white-tailed deer to be reintroduced in order to accomplish the reintroduction action.  The 
final population ratios will depend upon survival, emigration and reproduction associated with the 
reintroduced animals.  That cannot be determined at this time.  The USFWS will be monitoring the 
reintroduced population and we anticipate that population ratios will be disclosed upon the release of 
annual reports. 
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4.8.6.5. Ecosystem Research Actions 
As required through the terms and conditions of the Biological Opinions, the ecosystem research 
actions and the ETM workshop are detailed in more depth in the Corps implementation plan submittal 
to NOAA Fisheries and the USFWS.  This information is available on the Corps website. 
 
4.8.6.6 Bachelor Slough Restoration 
The Corps has clearly stated in all documents that implementation of the Bachelor Slough ecosystem 
restoration feature is contingent upon sediment chemistry results that meet established criteria for 
dredging and/or disposal of sediments.  Failure of sediment chemistry to meet established criteria will 
result in this feature being dropped from further consideration.  As ecosystem restoration features are 
voluntary actions by the Corps under Section 7(a)(1) of the ESA, the Corps does not have to provide a 
replacement ecosystem restoration feature in the event that this one is not implemented. 
 
Chapter 6 Environmental Consequences 
 
6.1.1 Ecosystem Model 
The Columbia River conceptual model is a valid, peer-reviewed integration of existing scientific 
knowledge into a tool useful for understanding how the fundamental components of the river’s 
ecosystem interact.  This integrated understanding will substantially assist in assessing the effects of 
the channel improvement project on salmonids. 
 
The conceptual model is the most comprehensive model for the Columbia River developed to date.  
The model’s principal author is Ronald Thom, Ph.D., who has a national reputation for his work in 
ecosystem restoration and modeling.  The use of conceptual models has been recognized as a 
scientifically valid approach for decades and such models are in active use around the world.  In the 
U.S., a conceptual model has been used in the Chesapeake Bay to help implement regulatory policies 
governing nutrient inputs to that ecosystem (Dennison, WC, RJ Orth, KA Moore, JC Stevenson, V. 
Carter, S. Kollar, PW Bergstrom, and RA Batuik. 1993. Assessing water quality with submersed 
aquatic vegetation. Bioscience 43:86-94).  Conceptual models are used in the Puget Sound Estuary 
Program.  The River Continuum conceptual model is in wide use throughout this country (Vannote, 
RL, GW Minshall, KW Cummins, JR Sedell, and CE Cushing. 1980. The river continuum concept. 
Canadian J. Fisheries and Aquatic Sciences 37:130-137).  Finally, conceptual models previously 
developed for the Columbia River, which address relationships between bathymetry and current 
velocities (Salmon at Rivers End, Bottom, et al, 2001 (unpublished draft), Northwest Fisheries Science 
Center, NOAA Fisheries, Seattle, WA), primary productivity, and food web conceptual models were 
integrated as components of the conceptual model developed for this project.  The National Academy 
of Science recently recognized the validity of conceptual models as a tool to enhance understanding of 
ecosystems and to assist in the implementation of monitoring programs (see National Research 
Council. 2002. Ecological Indicators for the Nation. National Academy Press. Washington, DC). 
 
Dr. Thom developed the conceptual model at the suggestion of the SEI panel and scientific staff at 
NOAA Fisheries and the Corps.  The model was developed by comprehensively evaluating existing 
scientific data and models for the Columbia River.  A series of models that addressed significant 
components of the Columbia system are listed at page E-3 of the Biological Assessment for the 
channel improvement project, December 28, 2001.  The draft conceptual model was extensively 
evaluated by the SEI panel and by scientists at NOAA Fisheries and the Corps who have substantial 
expertise in the Columbia River ecosystem.  Comments offered by Dr. Dillinger during the SEI 
process were also evaluated. 
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As a result of this peer review process, a focused and integrated conceptual model was developed.  Id.  
Contrary to the comments the conceptual model has substantial verification as it is based on multiple 
empirical studies.  Id.  Also the comments concerning reliance on “professional judgment” badly 
mischaracterizes the peer review process though which the conceptual model was evaluated 
extensively by a nationally recognized scientific panel assembled by SEI as well as by scientists at 
NOAA Fisheries and Corps who have substantial expertise about the Columbia River.  The implication 
of the comments that “professional judgment” reflects arbitrary individual conclusions by Dr. Thom or 
anyone else is simply wrong. 
 
On a separate issue, the commentator references a study he co-authored (Fechhelm et al.) for the 
proposition that a study of salmonid fish in the Sagavanirktok River estuary in the Alaskan Beaufort 
Sea suggests that temperature plays a more important role in growth than salinity.  The Fechhelm 
study, however, has limited relevance to the Columbia estuary for several reasons.  First, the study 
involved the growth rates of broad whitefish (Coregonus nasus), which is known to be less euryhaline 
(less able to live in waters with a wide range of salinity), and is a distant artic cousin.  Second, this 
sampling for this study was conducted in the Beaufort Sea, in the Arctic region of Alaska, where saline 
levels would be expected to be less variable that in the Columbia River.  Third, the study reports that 
the broad whitefish spends as much as nine months under the ice in the rivers and lakes of northern 
Alaska.  Page 2.  This variation in temperature regions is vastly different from the temperate Pacific 
Northwest.  Fourth, the study area was a delta consisting of a shallow shelf (≤1.5m deep) that extends 
seaward for 3-4 km.  Thus, it is by definition a highly saline environment.  Fifth, because of the 
shallow study area, temperatures remained fairly constant.  Page 5.  Finally, the study area has 
significantly more drastic swings in available daylight-from 0 hours in the winter to 24 in the summer. 
 
Although the researchers concluded that temperature played a greater role than salinity in growth rates 
of yearling broad whitefish, they found that the minor association with salinity may have been an 
artifact of the inverse relationship between temperature and salinity.  Page 7.  They also found that 
salinity could not be discounted as a controlling factor, as other variables may have masked its effects 
in the model.  Page 10.  British Petroleum apparently funded the monitoring program for this study, 
which was intended to have direct application to assessing impacts of oil and gas development in the 
Arctic. 
 
Dillinger’s Page 10 
6.2.2.2 Bathymetry and 6.2.2.3 Salinity 
The Corps disagrees with the reviewer assertion that our salinity modeling is useless.  The assessment 
that the proposed 43-foot channel will have little or no impact on salinity intrusion is based on the 
results of two independent, state-of-the-art, 3-dimensional hydrodynamic models.  The OSHU/OGI 
model is a new model, which was developed specifically to address salinity intrusion on the Columbia 
River.  The WES model has been applied to a variety of salinity problems around the United States.  
Both models predicted very small changes in salinity intrusion, as described in the 2001 BA.  The 
models and their results were reviewed by the SEI expert panel and found to be adequate for 
evaluating potential impacts from the proposed 43-ft channel.  The resource agency representatives 
that participated in the 1995-96 salinity workshops also reviewed and accepted the WES model.  The 
timing, locations, flow conditions, and levels of potential salinity changes are described in the 2001 
BA.  The expected bathymetric changes are described in the 1999 Final IFR/EIS, BA, and the Final 
SEIS. 
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The potential changes to the ETM and related impacts to salmonid habitat were addressed during the 
SEI expert panel review that was conducted as part of the ESA consultation in 2001.  In the south 
channel, the ETM has been found to range between RM 5 and 20 under existing conditions.  To the 
extent that the ETM is related to salinity intrusion, the proposed 43-ft channel may result in an 
upstream shift of up to 1 mile in the upstream and downstream limits of the ETM in the south channel.  
The effect of the potential shift in ETM location on distribution of nutrients in the estuary is expected 
to be so small that it cannot be measured.  These potential effects to the ETM are not anticipated to 
measurably affect salmonids.  The ETM processes and these results are presented in the 2001 BA and 
confirmed in the NOAA Fisheries 2002 Biological Opinion. 
 
Dillinger’s Page 11 
6.2.4 Ecosystem Restoration Features 
Pg 6-15, Para 1 
See our responses to SS-170, 4.5.1.2 Biological Impacts. 
 
Para 2. 
The monitoring protocol has been developed and submitted to the NOAA Fisheries and USFWS for 
them to review and approve. 
 
6.6 Biological Impacts 
6.6.1 Aquatic Resources 
6.6.1.1 No Action Alternative 
Dungeness Crab 
The crab distribution model has been revised since the Draft SEIS.  It is now based on an analysis of 
different flow and real time salinity information measured by the CORIE stations.  It also includes data 
on crab distribution collected during the entrainment sampling done in the upriver bars this summer on 
the dredge Essayons.  As indicated in the Draft SEIS, the model is not finished but will be evolving, as 
new data becomes available. 
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Pg 6-18 Para 2  See response to Dungeness crab above. 
Pg 6-19 Para 1  See response to Dungeness crab above. 
Pg 6-19 Para 3  See response to Dungeness crab above.  
 
Pg 6-20 White Sturgeon 
The study conducted by ODFW and WDFW was done to determine the occurrence, abundance and age 
structure of sturgeon in the in-river deep-water disposal sites.  The study accomplished this objective.  
As reported in Final SEIS, Exhibit K-1, the earlier study results were used to design the behavioral 
study of sturgeon in the deep-water areas and to determine how they react to dredging and disposal 
operations.  The impact assessment is based on information available to date and is a reasonable 
analysis of impacts based on sturgeon behavior and dredging and dredge material disposal procedures.  
The suggestion that this work will not occur is baseless.  In fact, the study is already underway and as 
indicated in the Final SEIS was underway when the Draft SEIS was released. 
 
P 6-25 para 1 and 2 
A detailed discussion of the impacts to benthic invertebrates and crabs using the deep water site is 
given in the 1999 Final IFR/EIS.  Additional information on crab distribution and abundance in the 
deep water site developed during the baseline study is presented in the Final SEIS. 
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It is well known that there is uncertainty associated with any restoration action.  We are confident that 
these restoration features will be successful based on observed results at other Columbia River 
estuarine locations.  Also see response SS-170, 4.5.1.2 Biological Impacts.  For instance, the shallow 
water area that developed behind Rice Island and Miller Sands after creation of the islands has been 
demonstrated to be a highly productive area for benthic organisms as well as juvenile salmon (see 
Hinton, S.A., R.L. Emmett and G.T. McCabe, Jr. 1992. Fishes, Shrimp, Benthic Invertebrates and 
Sediment Characteristics in Intertidal and Subtidal Habitats at Rice Island and Miller Sands, 
Columbia River Estuary. Northwest Fisheries Science Center, NOAA Fisheries, Seattle, WA). 
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Para 3 
The statements of diversity are based on actual samples collected in the area off the MCR in both 
inshore and offshore areas.  The statement made is comparative between in inshore and offshore and 
not an indication of actual diversity. 
 
Para 4 
A discussion on impacts of disposal in the deepwater site is provided in the draft and final IFR/EIS. 
 
Pg 6-26 Para 2 
The study referenced has been completed.  We disagree with your statement on the nature of studies 
conducted offshore of the Columbia River.  Though these studies were done for particular disposal 
operations the combination of the studies that have been ongoing since the 1970s provide a very 
through assessment of the benthic resources offshore.  More specific comments on sample distribution 
size and frequency for each study would have to be provided to evaluate the validity of this comment. 
 
6.6.1.3 Ecosystem Restoration Features 
The Corps disagrees with the implication that the process is causing “damage to the ecosystem as a 
whole.”  The ecosystem restoration features are voluntary actions undertaken under §7(a)(1) of the 
ESA.  The Corps response to SS-170, 4.5.1.2 Biological Impacts, addresses the forage and productivity 
question.  We do not expect the ecosystem restoration features at Lois Island embayment and Miller-
Pillar to support the same community as existed prior to disposal.  We expect enhancement of the 
communities.  The Columbia River is an excellent source of organic material and silt. 
 
6.6.2.5 Ecosystem Restoration Features 
Pg 6-28 para 2 
The Corps response to SS-170, 4.5.1.2 Biological Impacts, addresses this comment. 
 
Pg 6-29 para 1 
The Corps response to SS-170, 4.8.6.1 Lois Island Embayment Habitat Restoration, addresses this 
comment. 
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Para 2/3 
The Corps agrees that the interim ecosystem restoration feature is likely to be implemented.  Our 
estimated timeframe for the long-term feature is 10-years but it is dependent upon establishment of 
three secure and viable populations of Columbian white-tailed deer in order to comply with de-listing 
requirements in the Columbian white-tailed deer Recovery Plan. 
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There is no guarantee, implied or otherwise, that reintroduction of the species at Cottonwood-Howard 
Island will result in a secure and viable population.  The delineation of the long-term ecosystem 
restoration feature in the Draft SEIS is a reasonable and prudent action and outlines the Corps 
commitment to implement this feature in conjunction with the channel improvement project. 
 
Para 4 
USFWS personnel from the Julia Butler Hansen Columbian White-tailed Deer National Wildlife 
Refuge would implement the proposed restoration feature at Cottonwood-Howard Island.  The 
USFWS is responsible for the management of this species and are knowledgeable of the population 
levels of Columbian white-tailed deer and which sub-populations would be suitable for collection of 
individual animals for the reintroduction effort.  The Corps is relying on refuge personnel to determine 
number, age class structure and sex ratios of Columbian white-tailed deer to be reintroduced in order to 
accomplish the reintroduction action.  The final population ratios will depend upon survival, 
emigration and reproduction associated with the reintroduced animals.  That cannot be determined at 
this time.  The USFWS will be monitoring the reintroduced population and we anticipate that 
population ratios will be disclosed upon the release of annual reports. 
 
Pg  6-30 para 1/2 
Ecosystem restoration features are voluntary actions by the Corps under Section 7(a)(1) of the ESA; 
therefore, the Corps does not have to provide a replacement ecosystem restoration feature in the event 
that this one is not implemented.  The USFWS will conduct the necessary NEPA documentation to 
translocate Columbian white-tailed deer. 
 
6.7.1.1 ESA Consultation Process Results for the 43-foot Channel Deepening Alternative 
General Comments 
 
The Conceptual Model 
The Corps disagrees with the comments concerning the adequacy of the conceptual model.  See 
response to 6.1.1 Ecosystem model.  The impact assessment was done by agency representatives using 
all available information and best professional judgement. 
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Pg 6-33 
Bullet 2 
The Corps believes that the small changes in the ETM that may occur as a result of the project are 
dwarfed by the variation in the ETM, which occurs naturally.  The small variation is not expected to 
have significant biological effect.  Further, there is no evidence that there will be a change in the 
timing of the shift in the ETM as the commentator suggests.  The timing of the ETM shift is governed 
by seasonal flow fluctuations and tidal factors.  These relationships are discussed in greater detail in 
the 2001 BA, Page 6-20. 
 
Bullet 3 
The water depth and velocity relationship to salmon habitat is used as an indicator of potential change 
with the deepening not as an absolute indication of available juvenile salmon habitat in the Columbia 
estuary.  From this standpoint it is a useful tool since the physical models used could predict the 
change in these values with the deepening.  A detail discussion of the relationship is provided in 
Salmon at Rivers End (Bottom et al. 2001, unpublished draft). 
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Para 1 
Your opinion is noted. 
 
Pg 6-34 
Habitat Types Pathway 
Dillinger’s Page 16 
Bullet 1 
As stated in the Draft SEIS and the 1999 Final IFR/EIS, this conclusion is based on the fact that these 
sites are highly erosive and are not physically stable enough for the productive habitat to develop.  
Though no biological surveys were done to support this conclusion, experience with other erosive 
areas supports this conclusion. 
 
Pg 6-35 
Habitat Primary Production Pathway 
Bullet 1 
The quoted statement from the Draft SEIS does not address interconnectivity between deep and 
shallow water sites.  It is a statement that, in the Columbia River, deep-water areas support less 
vegetation than shallow water areas because of reduced light penetration with depth.  A small 
reduction in light in the water column over deep-water habitat is not expected to have an effect on the 
overall amount of vegetation in these areas. 
 
Bullet 2 
See above responses on models and ETM.  The estimates of the impacts to productivity are once again 
based on the small physical changes that would result in a small or undetectable change in the 
productivity of the system.  We still support this as a valid impact assessment tool. 
 
Food Web Pathway 
A discussion of plankton and mobile epibenthos was provided in the 1999 Final IFR/EIS. 
 
Pg 6-36  
Bullet 1 (6-36) 
This comment reflects the author’s apparent lack of understanding of the project and the bottom 
sediments of the Columbia River.  Sediments dredged and disposed of from the main navigation 
channel are all of the same type and because of the constant movement of the sand waves do not have 
much of any fine grain sediments.  Consequently, the habitat does not have to restore itself.  As was 
described in the 1999 Final IFR/EIS and Final SEIS, recolonization will take some time and may in 
fact not completely occur if the site is continuously dredged or disposed on. 
 
Bullet 2 (6-37) 
You are correct in stating that no population estimates have been done for most macroinvertebrates.  
The Corps disagrees that such estimates are necessary or appropriate.  An estimate of Dungeness crab 
lost to the population has been done and is included in the Final SEIS.  A discussion of the known 
habitat requirements of the species of macroinvertebrates is given in the 1999 Final IFR/EIS and the 
2001 BA. 
 
Bullet 3 (6-37) 
See responses above on models and ETM. 
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Dillinger’s Page 17 
GROWTH PATHWAY (6-36)  
This assessment was once again based on the small change in physical parameters from the deepening, 
and subsequent high likelihood of no change in the parameters that affect salmon growth.  A detailed 
growth model was not considered necessary because of the lack of change in the parameters that would 
affect the growth pathway. 
 
Pg 6-37 
Potential Short-term effects. 
See responses to 6.1.1 above. 
 
6-38 to 6-53 
Potential Long-term Effects, Monitoring Actions and Compliance Actions 
Comments noted.  The development of the risk and uncertainty analysis and the adaptive management 
process is described in depth in the BA.  The process used the current approach on adaptive 
management with the help of Dr. Steven Bartell who is an recognized expert in this field.  Additional 
development of the adaptive management process will be done as the team is developed. 
 
The commentator references Power and Adams 1997 to support the proposition that science has 
become skeptical of risk assessment results obtained using best professional judgment.  The references 
are in fact brief introductory notes, which discuss the scientific discourse surrounding the process of 
risk assessment, and not the development of risk monitoring programs.  Furthermore, the article is 
silent on “best professional judgment,” which clearly does not apply to the development of the risk 
analysis.  Finally, another article the commentator cites supports the use of best professional judgment 
(“BPJ”), and states that some types of risk assessments require extensive use of BPJ.  See Holdway at 
page 817-18. 
 
The commentator also cites to R.T. Lackey (National Health and Environmental Effects Research 
Laboratory, USEPA) for the same proposition.  But Lackey examines the pros and cons of risk 
assessment as a tool.  He does not reach any conclusions regarding development of the risk assessment 
program.  In fact, Lackey states, “The decision to use risk assessment is a heavily value-laden decision.  
Technical expertise cannot substitute for values and priorities in ecological risk assessment; these are 
issues of policy and not science.”  See page 811. 
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Exhibit H.:  ESA Consultation Documents 
See BA Section 7 and NMFS Biological Opinion Section 6.7.1 
The monitoring program and rationale for its design and how it will fit into the adaptive management 
plan are described in the BA and Biological Opinion.  This approach was found acceptable to the 
agencies in the 2001 consultation process.  As required through the terms and conditions of the 
Biological Opinions, the monitoring actions are detailed in more depth in the Corps implementation 
plan submitted to NOAA Fisheries and the USFWS.  The Corps research and monitoring actions 
implement an expanded effort for juvenile salmon designed by NOAA Fisheries and other federal and 
state resource agencies.  This information is available on the Corps website. 
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The “yardsticks” identified in the comment and discussed below are not contained in the BA and 
Biological Opinion as cited by the comment.  Nonetheless, the Corps is responding to the substance of 
the comments.  The monitoring actions associated with dredging and disposal includes six elements.  
Those elements are designated MA-1 through MA-6 and detailed descriptions can be found in Table 7-
3 of the BA.  In addition, the Corps is funding six ecosystem restoration research actions.  See Table 8-
1 in the Biological Assessment, page 8-11.  The elements are as follows: 
 
• Element MA-1 involves maintenance of three hydraulic monitoring stations.  Parameters 

measured include salinity, water surface and water temperature. 
• Element MA-2 measures annual dredge volumes to confirm dredging forecast. 
• Element MA-3 is annual bathymetric surveys in the main channel to evaluate side-slope 

adjustment adjacent to the channel. 
• Element MA-4 is a study of estuary habitat and juvenile salmon use in the lower Columbia 

River and estuary.  The commenter does not specify the study to which his comments are 
directed.  However, based on the reference to “salmonids,” the commenter is directed to MA-4 
and the information detailed below. 

• Element MA-5 is a review of contaminants database in the region as it applies to the Project. 
• Element MA-6 is a study of juvenile salmon stranding in the Lower Columbia River.  

 
Monitoring Activity MA-4 is a research program, which shall continue over a ten-year period.  The 
study was designed and is being carried out by the Fish Ecology Division of the Northwest Fisheries 
Science Center, NOAA Fisheries.  This research plan, which is being used as a monitoring element, 
has already collected two years of field data.  It was designed by recognized experts in the field of 
estuary biology and salmon use of estuaries.  The program will provide additional information on 
salmon use of the estuary and will also provide baseline information against which post-project 
changes can be evaluated.  The study plan uses scientifically accepted statistical methods to design 
number, size and frequency of samples and includes appropriate methods to analyze the data.  
Additionally, the study has been reviewed by a multi-agency review group for salmonid research on 
the Columbia River.  The study will compare trends in abundance and life histories of juvenile salmon 
at a landscape scale on representative transects of shallow-water habitat, between Puget Island and the 
Columbia River mouth.  These goals will be accomplished through detailed studies at established sites 
and transects along the river and will include a time series study of juvenile salmon abundance.  As an 
additional objective, the study will describe salmonid use and performance in selected emergent and 
forested wetlands and their relationship to local habitat features.  To accomplish this goal, the study 
will select for intensive sampling, a representative suite of tidal channels and sloughs in emergent and 
scrub-scrub/forested tidal wetlands.  In order to evaluate the potential and level of rearing by juvenile 
salmon species in these peripheral shallow water estuary and habitats, the study will also monitor the 
availability of invertebrate prey resources and food habits of juvenile salmonids and other select fish 
predators.  Additional study elements will characterize historical changes in flow and sediment input to 
the Columbia River estuaries and change of habitat availability throughout the lower river and estuary.  
See Biological Opinion Implementation Plan on the Corps’ website. 
 
The Corps believes Study MA-4 will provide an efficient and appropriate set of data and analyses for 
use in project monitoring.  The data will be analyzed on an ongoing basis by the Northwest Fisheries 
Center, NOAA Fisheries.  The Corps will report the results of this monitoring study, as well as other 
monitoring activities to the adaptive management team described in the Biological Opinion.  This 
group will call in additional experts as needed to ensure that results are correctly interpreted.  With 
respect to comments directed to the conceptual model, please see response to comment SS-170. 
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The commentator references Holling (ed), Adaptive Environmental Assessment and Management, 1978 
(350 pages excluding references), but fails to provide any page citations to this reference: “Attempts to 
eliminate uncertainty are delusory and often counterproductive.  The appropriate concept for both 
assessments and policy design is a recognition of the inevitability of uncertainties and the consequent 
selective risk-taking” (p. 5, emphasis added).  In fact, Holling is clearly at odds with the 
commentator’s repeated insistence that uncertainty must be eliminated though exhaustive baseline 
studies, extensive validation and similar practices: “No matter what combination of these any specific 
problem has, there is a [modeling] technique available.”  Page 14. 
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The Adaptive Management Plan required as part of the biological opinions will be available on the 
Corps’ website as part of the biological opinion Implementation Plan. 
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Exhibit E  
General Comments 
The Corps has revised the 404(b)(1) evaluation in response to comments.  See Final SEIS, Exhibit E.  
The Corps disagrees that the proposed ecosystem restoration features are set forth in insufficient detail 
to assess their potential.  These features were jointly developed with the USFWS and NOAA Fisheries 
and include proposals by WDFW (Shillapoo Lake, tidegate retrofits) and ODFW (tidegate retrofits).  
We consider the restoration features to be outlined in sufficient detail to convey to the reader the 
objective of each feature and the basic manner in which they would be constructed.  The restoration 
features will be developed in greater detail during the Planning, Engineering and Design phase. 
 
The monitoring protocol has been developed and submitted to the NOAA Fisheries and USFWS for 
them to review and approve.  The Corps has modified Lois Island embayment and Miller-Pillar in 
response to ODFW and others comments to feature tidal marsh habitat development.  Please note that 
ecosystem restoration features do not constitute mitigation actions.  They are voluntary actions by the 
Corps, utilizing existing authorities, to implement beneficial actions for listed species under Section 
7(a)(1) of the ESA.  HEP analysis was used for the wildlife mitigation effort and does not pertain to 
ecosystem restoration features.  The Corps disagrees with comment regarding the Hinton study 
methodology.  The NOAA Fisheries researchers who designed this study effort have extensive 
experience conducting research of this nature in the lower Columbia River. 
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Pg 7 
Aquatic Ecosystem and Organism Determination 
Para 2 
The Corps disagrees.  See our response to SS-170, 4.5.1.2 Biological Impacts. 
 
Exhibit I Essential Fish Habitat 
The Corps has revised its Essential Fish Habitat evaluation in response to public and agency 
comments. 
 
Pg 3 Para 2 
The statement made is true that the shallow areas near shore are generally more productive than the 
deeper channel areas, which have reduced light penetration and unstable bottoms. 
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Pg 4 Para 1 
The Corps disagrees.  The ecosystem restoration projects are designed to provide additional juvenile 
salmon essential fish habitat.  They will also provide essential fish habitat for groundfish species. 
 
Para 2 
The Corps disagrees.  See response to Pg 4, Para 1 above. 
 
Pg 6  
Para 1 
The comment is incorrect in stating that dispersal is central to our conclusion.  The statement in the 
document is that dredging not disposal will not have minimal adverse effect on EFH.  Dispersal is not 
associated with the dredging process but with the disposal process.  The conclusion was based on the 
facts that the channel bottom does not provide much in the way of EFH and that deepening it will not 
decrease or increase it’s value. 
 
Pg 7 Para 2 
We disagree see response above for restoration projects. 
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Para 3 
We concur that the statement does not include mobile epibenthos whose numbers can be large in this 
site at time.  The site is still considered to be low in abundance of benthic organisms because of its 
erosive nature.  You are correct in the statement that a productivity rate was calculated for the site.  
The term productivity in this case refers to presence or absence of organisms and their abundance, 
which is more meaningful in this case in describing the character of the site. 
 
Pg 7-14 Groundfish EFH 
The Federal Government disagrees.  The EFH assessment did consider the value and uniqueness of the 
habitat in the deepwater site and determined that though the habitat would be affected, it was not 
unique from a coast-wide perspective.  Therefore, loss of this habitat by disposal would not likely 
affect the overall habitat available for the managed species.  Information used was a NOAA Fisheries 
technical report on all available habitat information on the managed species and provided a wealth of 
information on the species.  You are incorrect in the statement that additional information is available 
to assess the impacts to the species habitat.  The only additional site specific information available is 
the data gather during our recent baseline survey of the deep water site.  Though the final report of this 
survey will not be available until spring preliminary results confirm are conclusions on effects on EFH. 
 
Exhibit K Technical Memoranda 
 
Technical Memorandum: Sturgeon 
Pg 1 
Pg 2 
Para 4 Sturgeon Diet 
Para 5 Benthic Invertebrate Sampling 
 



 Stakeholders/Special Interests-89

 Corps of Engineers Response 
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Page 3, Para 1-6 Results 
The Corps disagrees with the statement on the quality of the study.  The study used accepted sampling 
techniques and design by ODFW and WDFW agency personnel who have worked for years on study 
design and sampling of sturgeon and benthic invertebrate populations.  The study was more than 
adequate for it’s purpose which was to assess sturgeon presence and absence in the deep water flow 
lane sites and give an indication of whether they were feeding on organisms in the deep water site. 
 
Page 4, Para 2 
The Corps disagrees.  The placement of material in-river in the deep-water disposal site will not be a 
preview of the restoration projects. The restoration projects will bring the bottom elevation up to inner 
and subtidal levels while the deep-water site will only be filled to depth of less than 60 feet, which are 
not comparable.  The shallow water fill at the restoration sites is projected to be far more biologically 
productive than the in-river deep-water disposal site.  
 
Pg 5 Action Plan 
See response on sturgeon evaluation reports above.  In addition, the Final SEIS contains a description 
of the telemetry studies and the results of this year’s effort. 
 
Technical Memorandum: Eulachon  
 
Pg 2 
The study used accepted sampling techniques and design by ODFW and WDFW agency personnel 
who have worked for years on study design and sampling of smelt populations.  The study was more 
than adequate for its purpose, which was to assess smelt spawning areas and migration characteristics.  
The information has been revised and included in the Final SEIS, Exhibit K-2. 
 
Pg 4  
Potential Impacts  
Bullet 3 
The Corps disagrees.  The physical models presented to and reviewed by the SEI panel are adequate to 
evaluate flow changes with deepening. 
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Technical Memorandum: Dungeness Crab 
Page 2 Para 2 
The crab evaluation report has been extensively revised based on coordination with the resource 
agencies and additional research done in summer, 2002.  These revisions respond to your comments.  
The pilot study referred to in the comments has been superceded by the additional research conducted 
in the summer of 2002.  See Final SEIS, Exhibit K-4. 
 
Page 3 Para 1 
See Technical Memorandum: Dungeness Crab above. 
 
Para 2 Data Preparation 
See Technical Memorandum: Dungeness Crab above. 
Para 3 
See Technical Memorandum: Dungeness Crab above. 
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Page 8 Conclusions 
Para 3 
See Technical Memorandum: Dungeness Crab above. 
 
Para 4 
See Technical Memorandum: Dungeness Crab above. 
 
4. Entrainment Study 
4.1 Methods of the Entrainment Pilot Study 
Page 11, Para 1 
See Technical Memorandum: Dungeness Crab above. 
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Para 3 
See Technical Memorandum: Dungeness Crab above. 
 
Page 12 
Para 1 
See Technical Memorandum: Dungeness Crab above. 
 
Page 13  
Results from the Entrainment Pilot Study 
Para 2 
See Technical Memorandum: Dungeness Crab above. 
 
Page 14 
Potential Impacts of Dredging 
Direct Impacts 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 15 
Para 1 
See Technical Memorandum: Dungeness Crab above. 
 
Dillinger’s Page 30 
Para 2 
See Technical Memorandum: Dungeness Crab above. 
 
Conclusions 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 16 Disposal 
See Technical Memorandum: Dungeness Crab above. 
 
Page 17 Direct Impacts 
Para 2 
See Technical Memorandum: Dungeness Crab above. 
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Pg 18 
See Technical Memorandum: Dungeness Crab above. 
 
Para 4 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 18/19 
See Technical Memorandum: Dungeness Crab above. 
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Appendix B: Gaining Perspective on Dredge Entrainment Impacts to Dungeness Crab in the 
Columbia River Estuary 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 3 
Para 2 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 4 
See Technical Memorandum: Dungeness Crab above. 
 
Pg 6 
Para 1/2 
See Technical Memorandum: Dungeness Crab above. 
 
Technical Memorandum: Wildlife and Wetland Mitigation 
 
Pg 2 
Para 1 
The HEP analysis entailed nine species models.  HEP was not used to analyze the interactive effects 
between and among species.  The Corps disagrees with your approach to wildlife mitigation. 
 
Para 2 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G. 
 
Para 4 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G. 
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Pg 3-4 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G. 
 
Page 4, Para 2 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G. 
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Pg 9 Potential Impacts 
Para 2 
The Corps addressed the principal species complex (waterfowl) that utilizes agricultural lands to be 
used for dredged material disposal in the Vancouver Lowlands.  Use by other wildlife species is 
typically minimal.  For instance, the agricultural lands at Gateway 3 typically were utilized for either 
silage corn or spring cereal grain production.  Both operations entail spring tillage that results in a 
ground surface containing minimal debris cover and no vegetative cover until seed germination and 
crop growth occurs.  Neither spring crop provides suitable nesting habitat for passerines, galliforms, or 
virtually all other upland species.  Some nesting by killdeer prior to spring tillage would be expected to 
occur although production would be dependent upon initiation of tillage.  Upon harvest, spring grain 
fields, in the absence of subsequent tillage, provide some forage resources for doves and passerines, 
and upon their arrival in the fall, waterfowl, to include sandhill cranes.  Silage corn is not harvested 
until late September-October.  The harvest operation cuts the corn stalk off typically 2-6 inches above 
the ground with virtually all production (stalk, leaves, ears) hauled off the field to storage.  Some waste 
occurs from knockdown of stalks or spillage of loads but it is minimal.  Post-harvest, little cover 
(essentially parallel rows of shorn stalks) remains in the field.  Waterfowl usage, particularly Canada 
geese and to include sandhill cranes occurs, when they harvest what wasted corn kernels are available.  
Typically, Canada geese, given the numbers present in the Vancouver Lowlands, could clean a 40-acre 
tract of harvested silage corn in a few hours.  Some harvest of greenup (grasses and weeds) may occur 
later in harvested corn fields by Canada geese.  Also, post-harvest of silage corn, some use by migrant 
water pipits (spring and fall) may occur.  Use by other migrant passerines (savannah sparrows, vesper 
sparrows) may occur in spring if there is a relatively substantial winter growth of weedy species 
(mustard, various grasses) on these harvested fields that provide them with some hiding cover.  
Killdeer could be expected to make use of the harvested field throughout the fall and winter as the 
large open tracts and minimal cover provide attributes sought by this species.  For untilled, but 
harvested grain fields, some use by raptors and great blue herons seeking voles would be expected.  
For the pastureland at Adjacent Fazio, raptors and great blue herons would also hunt for voles. 
 
Pg 10 
Para 1 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G, to 
include habitat impacts from upland disposal.  Sandhill crane use occurs in the Vancouver Lowlands 
and the species does occur in the vicinity of disposal site W-101.0 during fall and spring migration.  
They would be expected to utilize waste grain at these locations, provided tillage operations post-
harvest of cereal grain or silage corn, the predominant crops grown there, has not eliminated the waste 
grain.  Their use of the location is dependent upon crop grown and tillage operations implemented. 
 
Para 4 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G.  
The wildlife mitigation sites feature wetland, riparian forest and at Woodland Bottoms agricultural 
habitat development.  Also, there are natural habitat components present (Martin Island, Webb) or 
immediately adjacent (Woodland) that will provide an edge component at each site. 
 
Pg 12 
Paras 1, 2, 3, 4 
Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, Appendix G. 
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Dillinger’s Page 33 
Pg 13 Actions Plans 
The Corps disagrees with the comment that habitat value and assessment should occur on a landscape 
matrix scale.  Information on the wildlife mitigation effort was disclosed in the 1999 Final IFR/EIS, 
Appendix G.  Field surveys were carried out to measure habitat variables described in the target 
species models. 
 
Para 6 
The monitoring plan was included in the wildlife mitigation plan in the 1999 Final IFR/EIS, Appendix 
G.  The adaptive management effort pertains to the elements of the Biological Opinion, not the wildlife 
mitigation plan. 
 
Technical Memorandum: Consistency with Local Critical Areas Ordinances Appendix B 
Wetland Mitigation Plan 
 
Pg 3 Puget Island 
Puget Island within the Diking District is 3,865 acres in extent whereas the proposed disposal site is 
100 acres (3% of the total within the Diking District).  The disposal site W-44.0 impacts 5.4 acres of 
wetland best characterized as man-made drainage ditches and associated low lying ground in an 
agricultural pastureland subject to cattle grazing and/or harvest for grass silage. 
 
Pg 5-6 
We disagree that the interagency derived HEP model is non-functional and that a more complex HEP 
model should be employed. 
 
Pg 6 
Para 1 
The Corps used the USFWS’s HEP analysis to assess habitat value.  It did not implement formal 
wetland delineation and that was clearly stated to resource agency representatives on the interagency 
wildlife mitigation team, which included the Washington Department of Ecology. 
 
Pg 7/8 
These agricultural lands have limited vegetative cover and are currently subject to grazing by cattle and 
thus hold little wildlife value in their present condition.  The Wildlife Mitigation Plan (1999 Final 
IFR/EIS; Appendix G) provides a detailed analysis of the wildlife value of these disposal locations. 
 
Dillinger’s Page 34 
Conclusion  
The Corps strongly disagrees with the conclusory opinions expressed by the commentary.  The 
conclusion expresses, in gratuitously argumentative form, various opinions previously expressed by 
the commentator.  The Corps has responded in detail to those comments.  Contrary to the 
commentator’s suggestion, the analysis of this project has included extended study by nationally 
recognized independent experts, as well as agencies and scientists who have spent years studying the 
Columbia River ecosystem.  The science involved with this analysis (including conceptual models, 
monitoring, and adaptive management) was careful, fair and thorough. 
 
The Corps’ detailed responses are noted above.  Comments and opinions noted. 
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SS-171.  The Corps disagrees with this comment.  See response SS-170, Section 6.1.1.1 Ecosystem 
Model.  The conceptual model functioned well in helping to ensure that parameters and linkages 
between parameters were considered.  Contrary to the comment, the analysis was done using best 
available scientific information pertinent to the Columbia River system and the channel improvement 
project. 
 
 
SS-172.  See responses SS-170 and SS-171. 
 
 
SS-173.  See responses SS-170 and SS-171.  The consultation process minimized uncertainty by 
gathering the best available science and applying this science to understand the types of risks posed by 
specific areas of uncertainty.  Given the unprecedented work of the SEI panel and consultation process, 
NOAA Fisheries and USFWS concluded that the areas of uncertainty had been reduced and that the 
risks of that uncertainty could be addressed through monitoring and an adaptive management program.  
The level of uncertainty is consistent with that contemplated by the July 2000 NOAA Fisheries and 
USFWS guidance on adaptive management. 
 
 
SS-174.  See responses SS-166 and SS-170.  The Corps disagrees with the characterization of the 
adaptive management program.  The adaptive management program has been revised and included in 
the Final SEIS. 
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September 13, 2002 
Page 22 
 
 

The Corps has failed to conduct this essential groundwork, without which its 
adaptive management program cannot be expected to result in management 
decisions that preserve or achieve properly functioning conditions.  Id. at 23-25. 

 
• The Corps’ monitoring program is likewise ill-defined and fails to provide the 

SS-175              monitoring parameters that could support an adaptive management program.  Id. 
 
• The Corps’ “restoration plans” will not benefit, and may in fact hurt, the Columbia 

River ecosystem. The Corps proposes to dump fine grain sands into currently 
functional habitat systems. These plans are based on bad science and are likely  

SS-176             not only to fall to create new habitat, but also to destroy functional existing  
habitat. The Corps’ restoration plans are not intended to create new shallow water  
habitat, but are in fact disguised opportunities to provide the Corps with additional  
dump sites for dredged materials.  Id. at 3-7. 

 
• Completion of the restoration plans is entirely contingent and unlikely to occur.  

The Corps provides no evidence that the delisting of Columbian white-tailed deer 
is imminent.  The Corps also has not conducted any of the baseline studies 

SS-177             necessary to determine whether the Lois Island and Bachelor Slough projects can 
be undertaken. As a result, the proposed restoration plans are entirely theoretical 
and are unlikely to provide any habitat benefits to the Columbia River ecosystem 
in the near future, if ever.  Id. 

 
• In addition to all these failings, the Corps’ biological analysis is insufficiently 

SS-178             transparent to allow independent review and verification.  See, e.g., id. at 16. 
 
In addition, the Corps fails to address critical wetlands issues in its environmental  

SS-179  analysis and proposal for wetlands mitigation. These criticisms are set forth at length  
in the Olmsted Report. In summary, 
 
• The Corps' modeling, monitoring and adaptive management plans are inadequate 

SS-180             as applied to wetlands for the same reasons described by Dr. Dillinger in his 
overall criticisms of the Corps' DSEIS (see above).  See generally Olmsted Report. 

 
• The Corps fails to undertake appropriate comparison of disposal sites on the basis 

SS-181             of technical, logistical and economic criteria.  Its selection of upland disposal sites 
is, therefore, arbitrary.  Id. at 3. 

 
 
 
[I 5690-0017/SBO22540.027] 

Corps of Engineers Response 
 
SS-175.  See responses SS-166 and SS-170. 
 
SS-176.  See response SS-170.  The consultation process with NOAA Fisheries and the USFWS 
concluded that the restoration features would likely benefit listed salmonid species.  In response to 
comments, the Corps has modified the proposed ecosystem restoration features for Lois Island 
embayment and Miller-Pillar to feature tidal marsh habitat development.  See response S-9.  The 
modified proposals will benefit a diverse array of fish and wildlife species in addition to salmonids.  
The “intent” is to use dredged material in a manner that benefits the ecosystem. 
 
SS-177. See response SS-170.  The Corps has explicitly identified what contingencies must be met in 
order to implement the Columbian white-tailed deer and Bachelor Slough projects.  The Biological 
Opinion recognizes these contingencies and its determination that the project will not jeopardize listed 
species is made with the understanding that it may not be possible to implement these components of 
the project.  The Biological Opinion also concludes that if the contingencies are addressed and the 
features are implemented, they will likely benefit listed species over the long-term.  The BA includes 
baseline information on Lois Island embayment, Section 8.2.1.  Ecosystem benefits for Lois Island 
were outlined in response to comment S-9.  Terms and conditions of the Biological Opinion (NOAA 
Fisheries term and condition 5f; USFWS coastal cutthroat and bull trout term and condition 5f) require 
pre- and post-construction monitoring for ecosystem restoration features.  Information attained through 
implementation of these terms and conditions will contribute to the baseline information already 
present for Lois Island.  The ecosystem restoration features are part of the authorized project and it is 
the intent of the Corps and sponsor ports to implement them.  The Draft and Final SEIS represent our 
public affirmation to implement these features subject to the contingencies discussed above. 
 
SS-178.  See response SS-170.  The Corps BA could not have been more transparent.  The Corps 
began by convening an independent science panel (SEI) to review issues that had been identified 
during the 1999 consultation and to otherwise confirm what science constituted the ‘best available 
science’ for the consultation.  The SEI’s work was conducted in public. Representatives of the 
commenter attended most, if not all of the SEI meetings. 
 
SS-179.  The Corps disagrees with the comment’s characterization of the analysis of wetlands impacts 
and proposed mitigation for those impacts.  An interagency team (USFWS, WDFW, ODFW, WDOE, 
and the Corps) addressed wetland mitigation through the Wildlife Mitigation process using the 
USFWS’s Habitat Evaluation Procedures (HEP) process to evaluate project impacts and their 
offsetting mitigation actions.  The 1999 Final IFR/EIS and Final SEIS summarize this work.  The 
proposed mitigation results in a ratio of 12:1 for wetland impacts.  Specifically, the wildlife mitigation 
plan calls for development or substantial improvement to 194 acres of wetland habitat for the entire 
project to replace the approximately 16 acres to be filled.  In contrast, most local plans require 
mitigation of the low value wetlands range from 1:1 to 6:1, depending on the wetland class impacted.  
Therefore, even if the Corps’ assessment were incorrect by several factors, the proposed mitigation 
would still substantially exceed the required ratios.  In addition, the mitigation projects include 16 
acres of freshwater intertidal emergent marsh, which is significantly more productive than the 
palustrine wetland that will be filled at the Puget Island and Mt. Solo disposal sites. 
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SS-179 (con’t).  Finally, the goal for construction is to construct the mitigation features at the 
beginning of the project.  In contrast, some of the wetlands will be filled during the maintenance phase 
of the project.  In the case of the Puget Island wetland, the fill will occur in the third of the three site 
segments that will be filled approximately 15 years after construction of the project.  The fact that the 
mitigation will be in place before some or all of the wetland fill occurs makes the mitigation ratios 
even more substantial.  The Final SEIS includes a revised wetland mitigation plan that provides more 
detailed information regarding the mitigation projects. 
 
Review of wetland impacts since the 1999 Final IFR/EIS has determined that fewer wetlands will be 
impacted than first estimated.  Although the amount of impact from the project has decreased, the 
Corps’ proposed mitigation has remained substantially the same.  The WDOE and other federal and 
state resource agencies have been regularly consulted regarding the wetland impacts and mitigation 
and have expressed consistent support for the quantity of mitigation proposed. 
 
Following is a detailed response to the specific comments presented in the Olmstead’s Draft SEIS 
report.  For ease of reference, the section descriptions below are taken from the Olmstead report.  A 
copy of the Olmstead report is available for review at the Corps’ Portland District office. 
 
Introduction 
The Corps disagrees with the allegation that it “fails to explain how its proposals to mitigate wetland 
functional loss will actually restore or enhance functioning of the wetland systems.”  While the 
reviewer cites four wetland related documents on the project, it does not appear that the reviewer 
considered the Wildlife Mitigation Plan, Appendix G in the 1999 Final IFR/EIS, which is part of the 
EIS process for this project.  That document contains additional information on the wildlife restoration 
actions, including the wetland mitigation component, and provides substantial information derived 
from the HEP analysis on impacted wetland habitat values and mitigation for such values.  Functional 
loss, and gain, is predicated upon average annual habitat units, which were determined through an 
extensive interagency process for impacted wetlands and mitigation sites. 
 
The Corps also notes that all of the documents reviewed by the commenter have been substantially 
revised in response to comments and are included in the Final SEIS.  See Exhibit K-5 and Exhibit K-8. 
 
The Corps also disagrees with the reviewer’s allegation that there is insufficient baseline information.  
The Corps relied upon topography, 1996 color infrared aerial photo interpretations to determine 
wetland habitat acreage at disposal and mitigation sites and/or site visits.  Appendix G contains maps 
depicting wetland, agricultural, and riparian habitat that occurs at both disposal and mitigation sites, 
including wetland habitat proposed to be developed with implementation of the wildlife mitigation 
plan.  Two disposal sites, Mt. Solo and Puget Island contain wetland habitat. 
 
The Mt. Solo disposal site lies behind a flood control dike where water is drained from the site to a 
pump station and then discharged to the Columbia River.  The dike precludes flooding by the 
Columbia River.  Cattle grazed the site during the analysis period for the wildlife mitigation plan 
presented in the 1999 Final IFR/EIS.  The landowner had further altered the site through disposal and 
grading of waste material from an adjacent quarry operation.  Wetland functional value for wildlife 
was analyzed through the HEP based upon these features. 
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SS-179 (con’t).  The Puget Island disposal site is pastureland used for commercial agricultural 
purposes.  Wetland habitat associated with this site occurs in the form of a drainage ditch and 
associated low lying ground in the northwest corner of the 100-acre disposal site.  They are subject to 
impacts by grazing cattle.  Water in the drainage ditches flows to a pump station that exhausts the 
water to Welcome Slough.  Thus, pumping affects water levels in the ditches and associated wetlands, 
particularly during summer when the ground is not saturated by precipitation.  The Puget Island 
disposal site is located behind a flood control dike that precludes flooding by the Columbia River. 
 
The Woodland Bottoms mitigation site contains agricultural row croplands, pasturelands and a 40-acre 
duck club.  The row croplands are tilled annually.  Cattle graze the pastureland area at the downstream 
end of the property that is a wetland habitat, although substantially altered by grazing pressure and 
isolation (by levees) from both the Columbia River and Burris Creek.  Burris Creek bisects the 
mitigation area between levees on each bank and thus cannot fill the grazed wetland with overbank 
flooding, as it would have historically.  The main flood control levee surrounding the entire Woodland 
Bottoms location precludes flooding by the Columbia River, which also would have historically 
occurred on the wildlife mitigation site.  Drainage ditches funnel water from the site to a pump station, 
owned and operated by the diking district, which exhausts the water to a backwater channel of the 
Columbia River. 
 
Martin Island is a naturally formed island in the Columbia River.  It has been modified via clearing of 
riparian forest to develop pastureland for cattle grazing, excavation of a lagoon to provide fill material 
for an adjacent stretch of Interstate 5, and the presence of exotic plants such as Himalayan blackberry.  
It retains a relatively large stand of riparian forest.  Low lying swales provide opportunity for wetland 
habitat development or improvement. 
 
The Webb mitigation site in Oregon lies behind main flood control dikes.  The dikes preclude flooding 
by the Columbia River.  Drainage ditches that channel water to an adjacent slough bisect the site.  A 
pump station on the slough exhausts the water to Westport Slough.  The land is subject to intensive 
cattle grazing.  Due to its low lying nature, wetland plants, particularly rush (Juncus spp.) which is not 
grazed, are present but most are suppressed due to grazing and drainage actions.  The highest ground 
on the site, relatively speaking, occurs along the bankline of the natural slough channel. 
 
The comment incorrectly asserts that the Corps expects dredged material disposal sites and dredging 
sites to “be immediately productive in terms of seeding of emergent plant life.”  The Corps has not 
stated anywhere that dredged material disposal sites or dredging areas will be immediately productive 
of emergent plant life.  The Corps does note, however, that the mitigation projects will be constructed 
concurrent with construction of the project whereas wetland fill at Puget Island will not occur until 
much later.  Accordingly, while it may take several years for some of the mitigation sites to become 
fully productive, the benefits from the mitigation will be realized long before the full impacts from 
filling wetlands occur.  Further, dredging will occur in areas below -40 feet CRD - areas that do not 
support emergent plant life, which by definition must emerge from the body of water (e.g. cattails, 
softstem bulrush, etc.). 
 
The Corps is also confident that tidal marsh vegetation will occur on the two ecosystem restoration 
sites and the Martin Island lagoon mitigation sites that utilize dredged material to attain the objective.  
This confidence is based upon field observations of actual dredged material disposal sites in the lower 
Columbia River that have successfully developed tidal marsh habitat. 
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SS-179 (con’t).  For instance, associated with the Lois Island embayment ecosystem restoration 
feature, presently targeted for tidal marsh development, are Lois Island, Mott Island and South Tongue.  
These three sites were all created from dredged material deposition associated with post-WW II 
development of a mooring basin (Lois Island embayment) for Navy ships.  All three sites have now 
developed tidal marsh habitat on their fringes.  Similarly, abutting the Miller-Pillar ecosystem 
restoration feature (tidal marsh/intertidal flat habitat objective) are Miller Sands Island, Miller Sands 
Spit and Pillar Rock Island.  Miller Sands Island was formed in the late 1920’s-early 1930’s from 
material dredged from the navigation channel.  It is now fringed by tidal marsh habitat.  Miller Sands 
Spit, constructed from dredged material in 1976, is also now fringed with tidal marsh habitat along the 
south shore. 
 
Habitat objectives at the Martin Island mitigation site and at the Lois Island and Miller-Pillar 
ecosystem restoration features will be achieved by developing the correct elevation for that 
community’s development.  We can determine that elevation through routine elevation survey 
procedures of adjacent, existing tidal marsh habitat.  Accordingly, the Corps’ confidence in success of 
these projects is based on reasonable reliance on observed examples of successful tidal marsh habitat 
that has developed on dredged material in the vicinity of the mitigation and ecosystem restoration 
features in the lower Columbia River.  Sandy Island, a dredged material-formed island approximately 5 
miles downstream from Martin Island, has substantial tidal wetland development present, an indication 
that the Martin Island effort will be successful.  For Lois Island embayment, the fringing tidal marsh 
habitat that abuts Lois Island, Mott Island and South Tongue Point represents an excellent example of 
successful tidal marsh habitat development on dredged material.  The Corps will mimic the elevation 
of this existing tidal marsh habitat to attain tidal marsh establishment on the 191 acres proposed for 
restoration in Lois Island Embayment.  Data from the CREDDP atlas (1984) indicates that the low 
freshwater (tidal) marsh at South, Tongue Point produced 657-902 grams dry weight of marsh 
vegetation per meter squared (August 1981-July 1980 sampling periods).  Data for natural low 
freshwater (tidal) marshes elsewhere in Cathlamet Bay were: Russian Island (1064-1093 gm dry 
wt/m2); Karlson Island (590-576 gm dry wt/m2); Lois Island east marsh (314-310 gm dry wt/m2); 
Tronson Island (499-592 gm dry wt/m2); and Quinns Island (717-778gm dry wt/m2) plus Grays Bay 
(270-641 gm dry wt/m2 and 530-391 gm dry wt/m2).  Average primary production from low freshwater 
(tidal) marsh for these sites was 569-626 gm dry wt/m2.  The tidal marsh restoration proposed at Lois 
Island embayment should attain comparable results to the tidal marsh that developed on dredged 
material at South Tongue Point, which demonstrated above average primary productivity in Cathlamet 
Bay.  We believe comparable results will occur with tidal marsh restoration at Miller-Pillar given the 
existing tidal marsh habitat that has developed on dredged material at Miller Sands Island, Miller 
Sands Spit and Pillar Rock Island.  We also believe comparable results will occur at Martin Island 
based on tidal marsh habitat that occurs at Sandy Island, a dredged material-formed island. 
 
The adaptive management framework detailed in the ESA consultation process does not pertain to the 
wildlife mitigation effort, which includes a wetland mitigation component.  However, the Corps and 
Ports are coordinating with the States of Oregon and Washington to implement adaptive management 
measures relative to state authorities for certain aspects of the project,  as necessary. 
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SS-179 (con’t).  The expected value to be obtained through the entire wildlife mitigation plan, 
including the wetland component, is predicated upon the estimated net AAHUs (estimated value with 
management versus estimated extant value) to be obtained once management actions are implemented 
at the mitigation sites.  Invariably, more acres are required for mitigation purposes than are impacted 
by project related actions, as the incremental gain in AAHUs is generally small on a per acre basis.  
Typically, regulatory agencies require mitigation of the low value wetlands range from 1:1 to 6:1, 
depending on the wetland class impacted.  For this project, however, the Corps’ mitigation plan results 
in a wetland mitigation ratio of 12:1. 
 
The baseline and future projected functional assessment of wetland habitat was conducted through an 
extensive interagency process utilizing the USFWS’s HEP.  See the 1999 Final IFR/EIS, Appendix G 
and the Final SEIS, Exhibit K-5.  The HEP analysis for this project covered a 50-year timeframe and 
evaluated projected values for impacted habitats, including wetlands, and for mitigation habitats.  The 
objective of the analysis was to develop a mitigation plan that produced equal or greater average 
annual habitat units compared to impacted habitats over the same timeframe.  Resource agencies from 
Oregon and Washington, as well as the federal government participated in the HEP process that 
resulted in the proposed mitigation plan. 
 
Section 404(b)(1) Evaluation 
As noted above, since issuance of the Draft SEIS, the 404(b)(1) Evaluation has been substantially 
revised in response to comments.  See Final SEIS at Exhibit E. 
 
Pg. 1, para. 4 
The fact that precise flowlane disposal sites may vary from year to year does not prevent the Corps or 
the states from evaluating the potential water quality effects of this disposal because all of the flowlane 
sites are located at similar depths and in similar physical environments that are in or adjacent to the 
main channel of the Columbia River.  Further, the Corps has been conducting such flow lane disposal 
for years as a part of routine maintenance for the 40-foot channel, and therefore has good information 
about its potential effects.  The revised 404(b)(1) Evaluation fully addresses these issues.  Further, as 
noted in the revised Section 404(b)(1) Evaluation, the project complies with state water quality 
standards.  The Corps has applied to the States of Oregon and Washington for water quality 
certifications under Section 401 of the Clean Water Act for all discharges of dredged material into 
waters of the United States associated with the project.  Issuance of these certifications will reflect the 
states’ reasonable assurance of compliance with state water quality standards. 
 
Pg. 2, Purpose and Need Pg. 3, para. 2. 
As the comment acknowledges, the channel improvement project is a “water-dependent” action.  
Nevertheless, the 1999 Final IFR/EIS contains detailed information on alternatives considered as a part 
of disposal site selection, specifically in Chapter 4, including engineering and environmental criteria 
that were invoked during disposal site selection.  The Corps’ least cost disposal plan evaluated the 
most cost-effective manner in which to dispose of dredged material from the navigation channel.  The 
comment’s assertion that ecosystem restoration features addressing “depleted subtidal and wetland 
systems” are not water-dependent and that such materials should therefore be disposed of at upland 
sites is illogical.  The basic purpose of these features is to restore estuarine features (emergent and tidal 
marsh).  These features, and therefore the restoration actions, are, by definition, water dependent.  See 
Final SEIS, Exhibit E at Section III, Alternatives. 
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SS-179 (con’t). 
 
Draft Wetland Mitigation Plan (June 24, 2002) 
As noted above, since issuance of the Draft SEIS, the Wetland Mitigation Plan has been substantially 
revised in response to comments.  See Final SEIS at Exhibit K-5. 
 
General Comments 
The USFWS’s HEP analyses habitat quantity and quality, based upon target species and their HEP 
models, including habitat suitability indices based upon existing and future projected habitat conditions 
and acreage.  Upland disposal sites that contain wetland habitat acreage prior to disposal will not 
support wetland habitat or associated species in the future.  The dredged material is medium to coarse-
grained sand that is very permeable, thus water will not pool on it.  Accordingly, the mitigation plan 
provides for complete replacement of the lost wetland habitat at the Puget Island and Mt. Solo disposal 
sites.  Only one wetland mitigation site, Martin Island lagoon, is dependent upon dredged material to 
develop the appropriate elevation to support tidal wetland plants.  Dredged material at Martin Island 
lagoon will be capped with topsoil borrowed from the adjacent upland habitat where blackberries will 
be removed via excavation.  The final substrate elevation at Martin Island lagoon will be predicated 
upon the surveyed elevation of adjacent tidal marsh habitat. 
 
We disagree with the comment regarding the mitigation plan’s goals and design objectives for habitat 
conversion.  Two of the three wildlife mitigation sites lie behind main flood control dikes.  Drainage 
ditches, pump stations and tide gates currently maintain drainage on these properties and allow for 
agricultural uses.  Water management, as proposed in the Wildlife Mitigation Plan, would provide for 
re-inundation of the acreage designated for wetland habitat development.  A substantial portion of the 
property at Woodland Bottoms targeted for wetland habitat development has some wetland plants 
present but drainage and cattle grazing preclude full wetland vegetation expression in terms of species 
composition, height, and density.  The presence of riparian forest on portions of Martin Island and 
adjacent Burke Island are direct indicators that, in the absence of clearing for agricultural purposes and 
the associated establishment of pasture and cattle grazing, riparian forest will develop and prosper on 
the mitigation lands.  The mitigation concept presented for riparian forest entails conversion of 
agricultural lands through tillage to provide a proper substrate condition and to minimize competition 
for tree seedlings.  That the lands are used for agricultural purposes speaks well of soil quality and 
fertility.  The conversion of subtidal habitat to intertidal marsh habitat has been discussed in a previous 
response to a concern voiced by this commenter.  As described before, elevation is the key for 
intertidal marsh habitat development.  The wildlife mitigation plan contains a monitoring regime and 
performance standards for the wetland component of mitigation sites. 
 
Reference to specific sections 
 
Pg. 3 and 4 
See Corps response to Introduction, above. 
 
Pg. 5, para. 4 
The Wildlife Mitigation Plan (Appendix G to the 1999 Final IFR/EIS) contains detailed information on 
the HEP analysis, including information on the timing of impacts and benefits.  The HEP analysis 
assumed that all disposal site habitats were impacted in full during the initial 2-year construction 
period. 
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SS-179 (con’t).  For the Puget Island disposal site, placement of dredged material will occur in three 
approximately equal increments (~33 acres each) with the last increment, which contains the wetland 
area, not receiving dredged material about 15 years into the O&M period for the improved channel.  
Further, topsoil will be borrowed from each cell at Puget Island and then replaced atop the dredged 
material upon completion of cell use.  Neither the delay in fill of portions of this agricultural pasture 
site or topsoil replacement to allow the landowner to recoup agricultural pasture post-fill were 
accounted for in the HEP analysis or used to reduce the mitigation requirement.  Similarly for the 
Adjacent Fazio disposal site, which is currently not scheduled to receive either construction or O&M 
material, full mitigation for the 8 acres of pastureland impacted would be provided.  Riparian forest 
impacts were reduced during the ESA consultation process and these reductions are not reflected in the 
current wildlife mitigation plan. 
 
Pg. 11, para. 2 through 5 
Contrary to the comment, the Corps is responsible for implementation of the wildlife mitigation plan.  
The sponsoring ports will cost share the development of the mitigation lands.  The Wetland Mitigation 
Plan contains a monitoring element.  As reflected in the revised Wetland Mitigation Plan (Exhibit K-8 
to the Final SEIS), further refinements to the monitoring effort and performance criteria are being 
developed with the agencies comprising the interagency wildlife mitigation team.  The Corps’ intent is 
to turn the wildlife mitigation sites over to the state wildlife management agencies for operation and 
management, to include monitoring actions.  A trust fund account would be established to cover the 
estimated costs of these actions.  The Corps and the interagency HEP team have relied upon the HEP 
analysis to establish baseline habitat value of disposal and mitigation sites. 
 
Pg. 12, number 3 
See response to SS-146.  The WDOE and other state and federal resource agencies were represented 
on the interagency Wildlife Mitigation Team.  They understood that HEP would be used to establish 
baseline and future conditions for disposal and mitigation sites and that wetland delineation would not 
be conducted.  The Puget Island and Mt. Solo disposal sites that contain wetland habitat do not provide 
flood storage capability as main flood control dikes protect both locations.  They are both used for 
agricultural purposes and active drainage of the sites is ongoing as a standard practice, thus water 
quality provisions in their present state are negligible.  They do not provide refugia for aquatic species 
as the flood control dikes preclude access.  The wetlands at these locations are subject to grazing and 
drainage at present.  No change in the current condition at the Puget Island location is forecast.  The 
Mt. Solo location is zoned for industrial development and that may occur in the future.  We believe 
that the wildlife mitigation plan developed through the HEP analysis will result in wetland habitat 
conditions on the mitigation sites far in excess of the conditions existing at the two disposal locations 
with wetland acreage. 
 
Pg. 18-20 Woodland Bottoms and Martin Island Site Descriptions 
See the Corps response to Introduction, above.  Further, only the Martin Island lagoon would receive 
dredged materials as part of the mitigation actions at these locations. Existing conditions at wildlife 
mitigation sites, including Martin Island and Woodland Bottoms, were described in the 1999 Final 
IFR/EIS, Appendix G.  The refinements during PED noted in the comment pertain to levee and water 
control structure designs. 
 
Pg. 26, Table 2 
Comment noted. 
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SS-179 (con’t). 
 
Wildlife and Wetland Mitigation Document 
As noted above, since issuance of the Draft SEIS, the Wildlife and Wetland Mitigation Plan has been 
revised in response to comments.  See Final SEIS at Exhibit K-5.  As many of the comments regarding 
this document essentially repeat comments on the Draft Wetland Mitigation Plan, the commenter 
should review the responses above regarding the Wetland Mitigation Plan, together with the responses 
provided below. 
 
General Comments 
Target species and other elements of the HEP analysis are presented in the 1999 Final IFR/EIS, 
Appendix G, Wildlife Mitigation Plan.  As noted above, it does not appear that the commenter has 
reviewed this foundational document concerning the HEP analysis and mitigation plan.  The Corps 
believes the HEP analysis was applied correctly.  Habitats impacted and wildlife mitigation sites, even 
though covering an area from CRM 44 to CRM 101, were comparable in terms of habitat types and 
species use. 
 
Baseline wildlife use and habitat conditions are addressed in the1999 Final IFR/EIS, Appendix G, 
Wildlife Mitigation Plan and our second response to Olmsted’s comments.  Our response to Draft 
Wetland Mitigation Plan (June 24, 2002), pg. 12, number 3 above addresses concerns over information 
regarding other wetland functions. 
 
Pg. 2, para. 1 
Baseline wildlife use and habitat conditions are addressed in the 1999 Final IFR/EIS, Appendix G, 
Wildlife Mitigation Plan. 
 
Pg. 2, para. 4 
See generally the responses above regarding the Wetland Mitigation Plan.  The 1999 Final IFR/EIS, 
Appendix G, Wildlife Mitigation Plan contains the background information on the mitigation effort 
which the commenter inaccurately alleges is missing.  The Corps is addressing wetland habitat loss at 
only two locations, Mt. Solo and Puget Island disposal sites, and not the entire river system. 
 
Only one mitigation site, Martin Island lagoon, will utilize dredged material to develop intertidal marsh 
habitat.  The Martin Island lagoon site has been reduced to 16 acres of tidal habitat development and 
the location has more than adequate capacity for the dredged material targeted for disposal there. 
 
The HEP analysis accounts for no or negligible gain in the initial target years (TY-0 and TY-1) for 
wetland mitigation habitat.  The Corps and the HEP team are quite aware of the time delay associated 
with habitat development and have taken it into account in the HEP analysis that supports the 
mitigation plan. 
 
Pg. 3, para. 3 
The Corps disagrees with your assessment that a pilot project should be undertaken to develop riparian 
forest on agricultural lands.  The proposed riparian restoration is simple and straightforward and not 
revolutionary as implied in the comment.  The Corps can provide a site tour to the commenter, 
specifically to Vancouver Lowlands and Salmon Creek in Vancouver to demonstrate that riparian trees 
can and regularly do establish on former agricultural lands or areas scarified to provide the proper 
substrate conditions. 
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SS-179 (con’t).  The agricultural lands we are targeting for mitigation purposes are fertile and formerly 
contained riparian forest habitat.  Annual tillage or established pastureland presently preclude riparian 
forest establishment.  Cottonwoods and willows, which distribute their seeds via the wind (the cotton 
you see in the air in May and June) readily establish on moist, mineral soil.  We will simply be 
mimicking natural conditions that historically occurred when flood waters eroded land, drowned 
competitive herbaceous vegetation and/or deposited silt deposits, thus providing moist, mineral soil 
bereft of competitive plants facilitating the germination and establishment of riparian tree seedlings. 
 
Pg. 3, para. 5 
The presentation of the mitigation acreage ratio for wetland habitats was to demonstrate what the level 
of effort is compared to requirements established by the states.  Riparian forest mitigation efforts are 
not included in the wetland mitigation ratio.  The Corps and interagency HEP team are aware of the 
timeframe for development of riparian forest and that scenario is accounted for in the HEP analysis.  
See 1999 Final IFR/EIS, Appendix G.  Further, the commenter states that we are filling Puget Slough 
when in actuality the correct location is a 100-acre parcel on Puget Island (Vik property) that is 
comprised primarily of agricultural lands bisected by constructed drainage ditches, which do not meet 
the qualifications of a slough. 
 
Pg. 3, para. 6 
Habitat values, present and future, for impact and mitigation sites are estimated in the HEP analysis 
and accounted for in the mitigation plan.  See 1999 Final IFR/EIS, Appendix G.  A monitoring effort 
will track each mitigation site. 
 
Pg. 4, para. 2-3 
The Corps did not arrive at the decision to implement mitigation on large blocks of wetland and 
riparian habitats independently.  We suggested the approach to the full group of responsible federal 
and state resource agency representatives comprising the interagency wildlife mitigation team and they 
concurred that the approach was an appropriate one for mitigating the limited projected impacts of the 
channel improvement project. 
 
Pg. 5, para. 1 
The existing HEP analysis (1999 Final IFR/EIS, Appendix G) already addresses the net gain in 
AAHUs for wildlife target species associated with conversion of agricultural cropland to another 
habitat type.  Any future HEP analysis would do the same, as it is inherent in the process. 
 
Pg. 5, para. 3 
Any data collection for HEP re-analysis would emphasize collection of key resource data based upon 
the habitat parameters being measured for each target species.  The Corps’ assumption is that the 
reduction in habitat impacts associated with disposal site modification would result in a commensurate 
reduction in mitigation requirements if the HEP analysis were revised. 
 
Pg. 9, para. 2 
Contrary to the comment, the HEP analysis for the Wildlife Mitigation Plan evaluated agricultural 
habitat for wildlife use.  The Corps’ HEP analysis did address the principal species complex 
(waterfowl) that utilizes agricultural lands to be used for dredged material disposal in the Vancouver 
Lowlands.  Further, the HEP analysis also had savannah sparrows as a target species, which represents 
a ground-nesting bird.  See 1999 Final IFR/EIS, Appendix G. 
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SS-179 (con’t).  Use of agricultural lands by wildlife species is typically minimal.  For instance, the 
agricultural lands at disposal site W-101.0 typically were utilized for either silage corn or spring cereal 
grain production.  Both operations entail spring tillage that results in a ground surface containing 
minimal debris cover and no vegetative cover until seed germination and crop growth occurs.  Neither 
spring crop provides suitable nesting habitat for passerines, galliforms, or virtually all other upland 
species.  Some nesting by killdeer prior to spring tillage would be expected to occur although 
production would be dependent upon initiation of tillage.  Upon harvest, spring grain fields, in the 
absence of subsequent tillage, provide some forage resources for doves and passerines, and upon their 
arrival in the fall, waterfowl, to include sandhill cranes.  Silage corn is not harvested until late 
September-October.  The harvest operation cuts the corn stalk off typically 2-6 inches above the 
ground with virtually all production (stalk, leaves, ears) hauled off the field to storage.  Some waste 
occurs from knockdown of stalks or spillage of loads but it is minimal.  Post-harvest, little cover 
(essentially parallel rows of shorn stalks) remains in the field.  Waterfowl usage, particularly Canada 
geese and to include sandhill cranes occurs, when they harvest what wasted corn kernels are available.  
Typically, Canada geese, given the numbers present in the Vancouver Lowlands, could clean a 40-acre 
tract of harvested silage corn in a few hours.  Some harvest of greenup (grasses and weeds) may occur 
later in harvested cornfields by Canada geese.  Also, post-harvest of silage corn, some use by migrant 
water pipits (spring and fall) may occur.  Use by other migrant passerines (savannah sparrows, vesper 
sparrows) may occur in spring if there is a relatively substantial winter growth of weedy species 
(mustard, various grasses) on these harvested fields that provide them with some hiding cover.  
Killdeer could be expected to make use of the harvested field throughout the fall and winter as the 
large open tracts and minimal cover provide attributes sought by this species.  For untilled, but 
harvested grain fields, some use by raptors and great blue herons seeking voles would be expected.  
For the pastureland at Adjacent Fazio, raptors and great blue herons would also hunt for voles.  The 
pastureland at Adjacent Fazio would also receive some use by amphibians, principally tree frogs and 
possibly red-legged frogs and salamanders as there is an old inlet channel with a narrow fringe of 
riparian forest adjacent to the site.  Moles, and possibly gophers would be present at Adjacent Fazio 
and the W-101.0 location.  Incidental use by coyotes and raccoons would be expected also, more likely 
in harvested grain and pasture situations than the cornfields. 
 
Pg. 10, para. 2 
The Corps is implementing ecosystem restoration features under our existing authorities.  They are not 
mandatory actions nor are they intended to be comprehensive in nature to address all historic habitat 
losses associated with the lower Columbia River.  Input from state and federal resource agencies were 
sought to identify potential restoration actions for implementation in conjunction with the channel 
improvement project.  The ODFW and WDFW provided information on locations for tidegate retrofits.  
The WDFW’s Shillapoo Lake wildlife management proposal was incorporated into the project.  The 
USFWS recommendations for Bachelor Slough, purple loosestrife control and Columbian white-tailed 
deer reintroduction to Cottonwood-Howard Islands were incorporated.  The Lois Island embayment 
and Miller-Pillar restoration features were also developed in consultation with the USFWS and NOAA 
Fisheries.  Further, the Corps has modified the proposed features at Lois Island embayment and Miller-
Pillar in response to State of Oregon and others concerns to feature tidal marsh development, thus 
addressing a habitat that has incurred significant, historic losses in acreage.  Accordingly, the 
ecosystem restoration features as a whole incorporate the input and objectives of responsible federal 
and state resource agencies. 
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SS-179 (con’t).  The Corps is aware of the efforts of others to identify the key habitats to restore along 
the lower Columbia River in order to affect the recovery of salmonid stocks or other fish and wildlife 
objectives.  However, the Corps’ efforts in conjunction with the channel improvement project focused 
on lands that were available concurrently with the project and on features that were selected by or in 
consultation with the responsible federal and state resource agencies. 
 
Page 12, para 2 
The analyses of others, e.g. Lower Columbia River Estuary Program, Duncan and Thomas, (1983) 
were also based on estimated quantity of habitats lost.  The evaluation of the quality of these historic 
habitat losses is a more difficult proposition, fraught with more assumptions than acreage loss 
estimates for these habitats, and is not necessary for evaluating the potential impacts of and appropriate 
mitigation for the channel improvement project. 
 
Page 13, para. 1 
The comment mistakenly assumes that there will be individual Section 404 permits issued for aspects 
of the channel improvement project.  As noted in the revised Section 404(b)(1) Evaluation, all disposal 
of dredged or fill materials associated with the channel improvement project are activities undertaken 
by or at the direction of the Corps.  See Final SEIS, Exhibit E.  Federal regulations at 33 CFR 336.1 
provide that a Section 404 permit will not be issued for such discharges of dredged material by the 
Corps.  Accordingly, there will be only one monitoring and maintenance plan for mitigation actions, 
which will be implemented by the Corps. 
 
Page 13, para. 3   
The Corps is aware of the importance of hydrologic and hydraulic analyses for wetland habitat 
development and is working in concert with the responsible federal and state resource agencies to 
determine the level and nature of effort to implement. 
 
Conclusions 
The Corps strongly disagrees with the conclusory opinions expressed by the commentary, many of 
which appear to reflect the commenter’s failure to review the foundational document on wildlife and 
wetland mitigation, which is found at Appendix G of the 1999 Final IFR/EIS.  The conclusion merely 
restates various opinions previously expressed by the commenter.  The Corps has responded in detail 
to the above comments.  Contrary to the commenter’s suggestion, the analysis of wetland impacts 
associated with this project and the resulting mitigation plan are based on an appropriate information 
base and sound science, including extensive analysis and review by an interagency team consisting of 
representatives of the responsible federal and state resource agencies. 
 
SS-180.  See generally response to SS-179.  The adaptive management framework referred to in the 
comment and detailed in the ESA consultation process does not pertain to the wildlife mitigation 
effort.  With regard to wildlife mitigation, the Corps has set out specific objectives, monitoring criteria, 
and management and contingency plans in the Wildlife Mitigation Plan.  Further, the Corps and the 
Ports are coordinating with the States of Oregon and Washington to develop adaptive management for 
certain aspects of the project, including wetland mitigation, an element of the wildlife mitigation plan 
(See Exhibit K-8, Part II). 
 
SS-181.  See response to SS-179 at Section 404(b)(1) Evaluation, Pg. 2, Purpose and Need Pg. 3, para. 
2.  This comment misstates the Corps’ approach to the selection of upland disposal sites.  First, the 
Corps disagrees that the upland disposal sites are “non-water dependent” as the comment suggests.   
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• The Corps has not undertaken appropriate baseline studies of the Mt. Solo and 

Puget Island sites, and cannot, therefore, assess the impacts of the proposed  
SS-182             wetlands mitigation.  At the time of the DSEIS' publication, the Corps had not yet 

even obtained wetlands delineations for these sites.  Id. at 4-5. 
 
• It is impossible to evaluate the HEP analysis used in the Corps' Draft Wetland 

Mitigation Plan.  The process used to design the Corps' HEP analysis is not 
disclosed 'in any detail; without this information, it is impossible to provide an 

SS-183             independent analysis of the HEP model's utility.  Indeed, the little information 
available indicates that the Corps employs an overly simplistic HEP model that is 
entirely inadequate as a predictor in a system of the Columbia River's size and 
complexity. For instance, this HEP model focuses on wildlife habitat as a function 
of wetland health to the exclusion of all other relevant indicators.  Id. at 5-6. 

 
• As noted in the summary of Dr. Dillinger's general comments on the DSEIS, the 

Corps' wetlands analyses are plagued by conclusions based upon "best 
SS-184             professional judgment," and is, therefore, unverified and unverifiable.  The Corps 

ignores volumes of accepted scientific publications that would better inform its 
understanding of wetland creation and restoration within estuarine systems.  Id. at 
5-8. 

 
• The Corps' mitigation ratios are questionable, and will be subject to yearly 

SS-185             variation.  Furthermore, the Corps does not undertake any qualitative analysis of 
the value of restored versus existing wetlands.  Id. at 7. 

 
• The Corps proposes to reject the "in-kind" and "on-site" mitigation typical of 404 

programs and to instead provide mitigation on large acreages, but fails to 
SS-186             substantiate its claims that this large block approach will in fact provide qualitative 

advantages.  In addition, the Corps fails to analyze the likely impacts of the 
proposed wetland mitigation on upland birds, wading birds and nesting ground 
birds.  Id. at 8. 

 
*         *         *         *         * 

 
Based on the significant scientific flaws in the DSEIS discussed above and in the Dr. 

SS-187  Dillinger DSEIS Report and Olmsted Report, the Corps has not established the  
scientific integrity of its review as required by NEPA. 
 
 
 
[I 5690-0017/SBO22540.027] 

Corps of Engineers Response 
 
SS-181 (con’t).  The upland sites are an integral part of the water dependent activity of deepening and 
maintaining the navigation channel.  Second, the Corps conducted an exhaustive review of upland 
disposal sites predicated upon six environmental and six engineering criteria during the feasibility 
phase.  Table 4-4 in the 1999 Final IFR/EIS contains the assessment data for these criteria for each 
disposal site considered.  Sections 4.4.3.4 through 4.43.9 of the 1999 Final IFR/EIS provide 
background information on the upland disposal site screening and selection process for the 157 
potential disposal sites initially considered.  Thus, the process was comparative in nature and entailed 
technical, logistical and economic criteria with the aforementioned information provided to all 
interested parties in a public involvement process, including public meetings.  As a result, the Corps 
minimized the impact of upland sites by using previously used disposal sites to maximum extent 
possible.  The two new upland sites that have wetland impacts are located in parts of the river that have 
constraints for other disposal methods and were selected consistent with the above criteria. 
 
SS-182.  See response to SS-179 at Introduction, and at Draft Wetland Mitigation Plan (June 24, 
2002), Pg. 12, number 3.  As discussed in the responses noted above, the Corps has obtained 
appropriate baseline information for assessing the potential impacts of dredged material discharge at 
the Puget Island and Mt. Solo disposal sites and the potential benefits of the proposed mitigation. 
 
SS-183.  See generally response SS-179.  As noted there, the comment appears to reflect Olmstead’s 
failure to review the foundational document on wildlife and wetland mitigation, which is found at 
Appendix G of the 1999 Final IFR/EIS, and which contains the detailed description of the HEP 
analysis requested by the comment.  The HEP analysis for the Wildlife Mitigation Plan evaluated 
agricultural habitat for wildlife use. 
 
SS-184.  See generally response to SS-179.  Dr. Dillinger’s comments on the wetland analysis do not 
assert that it is based on “best professional judgment,” as this comment suggests.  In addition, Dr. 
Dillinger’s concerns are based on a misunderstanding of the HEP analysis used.  Again, Dr. Dillinger 
fails to explain why replacing approximately 16 acres of highly degraded farmed wetlands with 194 
acres of wetlands is inappropriate. 
 
This comment and Dr. Dillinger’s general comment appear to pertain principally to the ecosystem 
restoration features at Lois Island embayment and Miller-Pillar and the mitigation feature at Martin 
Island lagoon.  The Corps has modified both the Miller-Pillar and Lois Island embayment ecosystem 
restoration features to develop tidal marsh habitat in response to comments, including follow up 
meetings with ODFW, ODEQ, ODLCD and CREST as well as NOAA Fisheries and USFWS.  This 
habitat type has incurred the second most significant loss in acreage of estuarine habitats; thus, these 
agencies and others desire to emphasize tidal marsh habitat development. 
 
The modifications to Miller-Pillar and Lois Island embayment ecosystem restoration features to 
develop tidal marsh habitat will be based upon developing the correct elevation for that plant 
community’s development.  The Corps can determine that elevation through routine elevation survey 
procedures of adjacent, existing tidal marsh habitat.  Regarding the commenter’s concern that we are 
ignoring scientific publications on wetland mitigation and estuarine restoration, the Corps is aware of 
this literature, but is relying on observed successful examples of tidal marsh habitat that have 
developed on dredged material at locations near the Martin Island mitigation site and the Lois Island 
and Miller-Pillar ecosystem restoration sites.  Again, see generally response to SS-179. 
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SS-185.  See generally response to SS-179.  Detailed quantitative and qualitative analysis of wetland 
mitigation habitat, including habitat values, is contained in the 1999 Final IFR/EIS, Appendix G, 
which, as noted above, the Olmstead report indicates was not reviewed.  The ratios result from 
dividing the acreage of the wetland areas to be filled (a total of 16 acres at Puget Island and Mt. Solo 
disposal sites) by the acreage of wetland areas to be created or restored (a total of 23 acres at Martin 
Island, 97 acres at Woodland Bottoms and 74 acres at the Webb Diking District location).  There is 
nothing uncertain about the ratio. Page 7 of the Olmstead Report, on which this comment is based, 
does not support the assertion that the mitigation ratios are “questionable.”  Page 7 of the Olmstead 
Report, however, includes a number of inaccuracies, which are discussed above in response to SS-179. 
 
SS-186.  See generally response to SS-179.  The Corps has coordinated extensively with the 
responsible federal and state resource agencies throughout the feasibility phase and wildlife mitigation 
planning efforts for the channel improvement project.  These agencies strongly endorse the approach 
of mitigating wildlife habitat losses, including wetland habitat, on large acreage blocks rather than on 
small acreage blocks in an in-kind, on-site manner.   
 
The large mitigation acreage projects comprised of several habitat types developed for this project 
offer an inherent advantage to many wildlife species over smaller, isolated “in-kind, on-site” projects.  
Sufficient area for larger and more diverse wildlife populations, acreage substantial enough to 
encompass the range requirements of numerous individuals, continuity with adjacent habitat, and a 
lessened human interference (roads, industrial and agricultural development, trespass, etc.) are all 
advantages gained for wildlife resources through the proposed mitigation on large tracts of land.  The 
Corps therefore believes that the proposed larger blocks of mitigation habitat confer a qualitative 
advantage for wildlife resources compared to small acreage, on-site, in-kind mitigation sites. 
 
Further, as discussed in response SS-179, the Corps has analyzed impacts to wildlife, including upland 
birds, wading birds and nesting ground birds from mitigation site development.  See Section 5.2.6.2, 
Section 6.6.2.3, and Section 6.6.2.4 of the 1999 Final IFR/EIS and Final SEIS.  The HEP process 
described in detail in Appendix G to the 1999 Final IFR/EIS analyzes such impacts to wildlife and 
provides a statement of net gain from the proposed mitigation development over existing wildlife value 
utilizing target species for reference.  The HEP analysis, using the selected target species, calculates a 
net gain in average annual habitat units for mitigation sites.  While mitigation sites were selected that 
are currently used for agricultural purposes, which lessens the potential for impacts to upland birds, 
wading birds and nesting ground birds, it is impossible to avoid impacts to all species when 
contemplating a land management effort.  Nevertheless, the proposed wildlife improvements well 
exceed the existing value at these mitigation locations plus they ensure a secure habitat base for 
wildlife for the long-term. 
 
SS-187.  The Corps strongly disagrees with the comment’s characterization of the scientific 
underpinnings for the Corps’ evaluation of the channel improvement project’s potential biological 
effects.  The Corps’ extensive investigation of potential impacts and, as appropriate, mitigation, has 
been extensively coordinated with the responsible federal and state natural resource agencies and has 
been open to public review and comment on many occasions.  As a result, based on the best available 
scientific information, the Corps has developed a robust scientific understanding of the project, its 
potential impacts, and the anticipated benefits of proposed mitigation and ecosystem restoration. 
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IV. THE ECONOMIC ANALYSIS FOR THE PROJECT 
CONTAINS CRITICAL ERRORS 

 
Ernie Niemi of EcoNorthwest reviewed the Corps’ revised economic analysis for the 
Channel Deepening Project and prepared a report, which is submitted with these 
comments. 

SS-188 
“Ambiguities and Errors in the Corps of Engineers’ Economic Analysis of Its 
Proposal to Deepen the Channel of the Lower Columbia River” (September 2002) 
identifies several critical errors and omissions in the Corps' economic analysis and 
justification for the project.  For example, 
 
• The cost-benefit ratio for the project must be based on costs and benefits to the 

United States’ economy.  Under the national economic development ("NED") 
approach, most, if not all, of the benefits of the Channel Deepening Project are 

SS-189             efficiencies that will accrue to foreign vessel owners and operators outside the 
scope of NED.  Little or no savings will be passed on to shippers within the United 
States due to the bargaining power of the vessel owners and strong competition 
among West Coast ports.  Niemi Report at 8-1 1. 

 
• The “benefits” of more efficient export of agricultural commodities are 

SS-190              outweighed by the costs of production subsidies for those commodities.  Id. at 12- 
14. 

 
• The Corps’ projections for future growth in commodity exports and container 

shipping are overly optimistic and cause unjustified inflation of the project   
SS-191              benefits.  Id. at 16-20; see also Dylan Rivera, "Panel: Dredging Could Backfire," 

The Oregonian (Aug. 10, 2002) <http://www.oregonlive.com/news/oregonian/ 
index.ssf?/xml/story.ssf/html_standard.xls?/bas> (accessed Aug. 12, 2002) 
(attached as Exhibit J) (detailing questions raised by Corps' Technical Review 
Panel regarding Corps' overestimation of Channel Deepening Project benefits). 

 
• The Corps’ analysis omits or underestimates substantial costs from its calculation 

SS-192              of the cost-benefit ratio.  Id. at 25-39. 
 
• The Corps' economic analysis raises more questions than it answers for decision 

SS-193              makers and the public.  Id. at 41-45. 
 
 
 
[I 5690-0017/SBO22540.027] 

Corps of Engineers Response 
 
SS-188.  Following is a detailed response to specific comments found in the Niemi/SEIS report, which 
was provided as an attachment to the CRANE comments.  The responses use the section headings used 
in the Niemi Report, and include page references to the Niemi Report. The complete attachments to the 
CRANE comment letter are available for review at the Corps’ Portland District Office.  Additional 
responses to specific issues raised in the Niemi report are shown in responses SS-189 to SS-193. 
 
Niemi’s Page 1 
Chapter 1: Introduction and Summary 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s Page 8 
Chapter 2:  Ambiguities and Errors in the Corps’ Analysis of Benefits 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s Page 8 
Failure to Isolate those Benefits that Would Accrue to the U.S. Economy 
The Corps analysis is consistent with Corps policy, which requires that all transportation costs be 
accounted for in the analysis.  The comment ignores the realities of the container export market.  In 
general, the container shipping industry is in a state of over-capacity, and U.S. exports are 
outnumbered by imports to such an extent as to lead to extremely marginal export rates.  Rates are so 
low that shippers are concerned about the viability of continued service (Agricultural Ocean 
Transportation Trends, July 2002, USDA, 
http://www.ams.usda.gov/tmd/AgOTT/July2002/July2002_content.htm#Introduction).  The assertion 
that all cost reductions would automatically go to vessel owners is inconsistent with market realities. 
 
Niemi’s Page 10 
Failure to Consider Factors that Might Reduce the Benefits, r Even Cause the Project to Harm 
the National Economy 
Much of this section of the Niemi report has little, if any, relevance to the Columbia River and the 
channel improvement project benefit analysis.  Niemi fails to recognize the role that the Port of 
Portland plays in the Pacific Northwest as a niche port serving regional agricultural exports.  Niemi 
again fails to acknowledge the realities of an extremely competitive container export market.  Further, 
Niemi incorrectly assumes that the Corps analysis induces tonnage in the with-project condition. 
 
Niemi’s Page 12 
Failure to Consider the Project’s Stimulus to Inefficient Activities 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s Page 12 
The Value of Exported Grain is Less than Production Costs 
Niemi incorrectly states that the Corps has assumed that channel improvement will have a stimulus 
effect on grain exports.  Niemi’s suggestion that the Corps should perform an analysis on U.S. 
agricultural policies is inconsistent with Corps policy. 
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SS-188 (con’t). 
 
Niemi’s Page 14 
The Value of Port Services is Less than Production Costs 
Niemi fails to acknowledge that the vessels that require a deeper channel are already here.  The Port of 
Portland is already accommodating 46-foot draft container vessels.  The Niemi speculation regarding 
port profitability has no relevance to the Corps analysis.   
 
Niemi’s Page 17 
Failure to Fully Explain Assumptions and Calculations of Benefits 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s page 17 
Ambiguities Regarding Commodity Forecasts 
Forecasting is a highly complex and difficult endeavor, and no single document is likely to completely 
inform a layperson of all the intricacies of forecasting.  In order to provide some confidence in the 
forecasts, a review panel consisting of four independent economists studied and commented on the 
analysis.  According to the review panel, the Corps’ projections are not only reasonable, but are likely 
understating the benefits of the project. 
 
Niemi’s Page 21 
Ambiguities Regarding Cost Savings Larger Vessels Would Enjoy Because of the Project 
Deep draft vessel operating costs have been finalized and are shown in the Final SEIS.   
 
Niemi incorrectly states that the analysis is based primarily on industry opinion.  In fact, the analysis is 
based very directly on current data for vessel characteristics, commodity movements, and departure 
drafts, as was stated in the Draft SEIS. 
 
Niemi incorrectly states that the Corps is assuming that much larger vessels will call on the Columbia 
River due to channel deepening.  In fact, the Corps’ analysis assumes that vessels on the Columbia 
River are unlikely to significantly exceed the size of current vessels. 
 
Niemi incorrectly states that the Corps is assuming that all vessels will be fully loaded within the depth 
limits of the channel.  In fact, the analysis assumes that vessel operators will operate at equivalent 
levels of efficiency with and without the project. 
 
The uncertainties that Niemi identifies in this section of his report are primarily the result of Niemi 
misstating the actual methods used in the Corps’ analysis. 
 
Niemi incorrectly states that the Corps relied on interviews to establish container delay benefits.  The 
Corps analysis is based on an analysis of actual departure data and actual river stages.  Regardless, 
total average annual container delay benefits are $4,000 out of $18.8 million, rendering them 
inconsequential. 
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SS-188 (con’t). 
 
Niemi’s Page 23 
Ambiguities Regarding Constraints, Other Than Channel Depth 
Niemi asserts that global climate change should be addressed in the SEIS.  The uncertainties associated 
with global climate change and any potential impacts to Pacific Northwest exports are so great that any 
integration of the assumption would be irresponsibly speculative. 
 
Niemi incorrectly asserts that the analysis fails to consider supply-side constraints on production of 
export products.  The export projections specifically considered the supply-side constraints of each 
specific commodity group of containerized cargo exports. 
 
Niemi inappropriately mixes costs and rates, asserting that rates will go down and that, therefore, the 
benefits should go down as well.  The benefit analysis is based on costs, rather than rates.  It should 
also be noted that this portion of Niemi comments contradicts his earlier statements regarding the 
competition within the container transportation industry. 
 
Niemi lists a number of other issues associated with the analysis. 

• Empties Ratio.  This issue is addressed in more detail in the Final SEIS. 
• Ship Schedules.  There is no evidence or indication that vessels would be unable to load 

additional cargo due to time constraints. 
• Vessel Delay.  Average annual container vessel delay benefits are $4,000 out of $18.8 

million. 
• Large Vessels.  The assertion that vessels will be too large to transit the Columbia River 

appears unfounded.  Currently, 46-foot draft container vessels are calling the Columbia 
River. 

• Supply-Side Constraints.  As noted earlier, supply-side constraints are included in the 
export projection. 

 
Niemi’s Page 25 
Chapter 3: Ambiguities and Errors in the Corps’ Analysis of Costs 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s Page 25 
Uncounted Project Costs 
Niemi incorrectly asserts that the Corps ignores uncertainty in the cost estimate.  The Corps’ initial 
construction cost estimate is actually inflated by a 15 percent contingency factor to account for 
uncertainties.   
 
Niemi’s Page 26 
Ambiguous Derivation of Cost Estimates 
Niemi confuses the fully funded cost estimate (which is used for budgetary purposes) with the NED 
cost estimate.  Table S4-4 has been corrected in the Final SEIS.  For proprietary and contracting 
reasons, the Corps does not publicly distribute the detailed cost estimate produced for the SEIS.  The 
detailed cost estimate is available for review, however, upon request, at the Portland District office. 
 
Detailed responses to the remainder of the Niemi report are provided in response SS-192. 
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Corps of Engineers Response 
 
SS-189.  The comment misstates the current situation in the transpacific container trade.  Contrary to 
the comment, container vessel owners are currently receiving extremely low margins, and westbound 
rates are so low that analysts are unsure that rates could possibly go lower.  The comment seems to rely 
on the belief that vessel owners are not in a competitive environment, and that the vessel owners are 
enjoying monopoly profits.  There is no data that supports that belief. 
 
SS-190.  The issue of agricultural subsidies and the impact of such subsidies are far outside the scope 
of this analysis.  This issue would need to be addressed to Congress for consideration. 
 
SS-191.  The comment states that the commodity projections are overly optimistic and cause 
unjustified inflation of the project benefits.  A review panel consisting of four independent economists 
came to a completely different opinion.  According to the review panel, the Corps’ projections are not 
only reasonable, but are likely understating the benefits of the project. 
 
SS-192.  The referenced sections of the Niemi report discuss a number of issues, and our responses to 
those issues are shown below.  In general, the Corps disagrees with the assertion that any non-zero 
impact is a significant or even measurable impact that can be enumerated with an economic or 
environmental value.  Therefore, we have used the terms: insignificant, minor, short-term, limited and 
transitory to characterize impacts.  The following responses refer to the comments outlined in the 
Niemi report that was submitted as part of the attachments to the CRANE comments. 
 
Niemi’s Page 26 
Ambiguous Derivation of Cost Estimates 
An error in a cost table has been corrected in the Final SEIS.  Also, the Corps’ economic analyses are 
calculated using a real, rather than a nominal, interest rate.  It is appropriate, when doing an economic 
analysis, to make sure that all costs are calculated using a common point in time for cost and benefit 
values.  In this case, for the purposes of the economic analysis, costs and benefits are calculated using 
2001 price levels.  The fully funded estimate is a budgetary calculation that uses OMB inflation factors 
to predict budgetary needs.  Since the economic analysis includes no inflation, it would be 
inappropriate to use a fully funded cost estimate in the economic analysis. 
 
Niemi’s Page 27 
Higher Costs that Might Aries if the Project’s Dredging and Disposal Task Become More 
Difficult than Anticipated 
There are line item contingencies placed on each item of the cost estimate.  We believe that the cost 
estimate represents a very realistic estimate of what it will take to implement this project.  The costs 
have been reviewed prior to producing the 1999 Final IFR/EIS and again with a panel convened in 
August 2002.  The Corps presented site-specific estimates for mitigation actions, including monitoring 
actions, in our cost estimate.  The 1999 Final IFR/EIS, Appendix G, contains monitoring and O&M 
costs by mitigation site over the project life.  As noted above, there are line item contingencies placed 
on each item of the cost estimate. 
 
Niemi’s Page 28 
Higher Costs that Might Result from Project Delays 
The Niemi report speculates about potential cost increases if funding is delayed.  These concerns will 
be forwarded to Congress, as they are not appropriate to integrate into an economic analysis, but could 
be appropriate for Congress to consider, as national funding priorities are set. 
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 Corps of Engineers Response 
 
SS-192 (con’t).   
 
Niemi’s Page 29 
Uncounted Project Benefits 
Detailed responses to issues summarized in this introductory section of the Niemi report are provided 
below. 
 
Niemi’s Page 30 
Potential Costs to the Corps 
The entrance to the Columbia River was analyzed in the 1999 Final IFR/EIS, Appendix A.  The 
conclusion of that evaluation was the entrance depth was adequate to accommodate the vessels 
forecasted to use the Columbia River both with and without the project. 
 
Niemi’s Page 30 
Potential Costs to Workers 
Potential problems in the labor market with regard to adequate insurance coverage for on-the-job 
injuries are outside the scope of Corps analyses. 
 
Niemi’s Page 31 
Potential Costs to Local Sponsors 
The Port of Vancouver has confirmed and updated their plans for their proposed Columbia Gateway 
project.  Please reference the amendment letter to the biological assessment (see Exhibit H to the Final 
SEIS).  At this point in time, the Port of Vancouver could receive 587,000 cubic yards of material at 
disposal site W-101.0 from construction of the 43-foot channel.  Over the long-term, including 20 
years of operation and maintenance of the 43-foot channel, a total of 2.3 million cubic yards could be 
placed at the site.  Please review the City of Vancouver’s August 2002 Draft Columbia Gateway Sub-
area Plan EIS for the Port’s alternative development plans for the Gateway property. 
 
The Niemi report assumes that new larger vessels will come in the future because of channel 
deepening.  A careful reading of the Draft SEIS would reveal, however, that those new larger vessels 
are already here today, but are not fully loaded, and they are successfully operating in the Columbia 
River navigation channel.  The Columbia River pilots have a very good safety record navigating these 
vessels on the river system and we do not expect this to change when the project is implemented.  
Additionally, there are numerous aids to navigation in place and used on the Columbia River.  The 
Columbia River is maintained by dredging activities on an annual basis.  Although during construction 
there may be additional dredges on the river, we do not believe this or the associated disposal actions 
will create a hazard for small boats. 
 
Niemi’s Page 35 
Potential Costs to Vessel Operators 
See previous paragraph regarding vessel size in the with-project condition. 
 
Niemi’s Page 36 
Negative Externalities 
In general, the Corps disagrees with the assertion that any non-zero impact is a significant or even 
measurable impact that can be enumerated with an economic or environmental value.  Therefore, we 
have used the terms: insignificant, minor, short-term, limited and transitory to characterize impacts. 
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SS-192 (con’t).   
 
If the commenter is referring to the Deep Water site in the ocean, which the Corps only intends to use 
if the estuary restoration sites are not fully implemented, then please refer to response S-9.  The Miller-
Pillar Restoration will not affect the select area fisheries (net pens); if you were actually referring to 
the Lois Island Restoration site, please refer to response S-10. 
 
In their May 2002 Biological Opinions, NOAA Fisheries and USFWS determined that an 
unquantifiable but low amount of incidental take of listed salmonids will occur over the life span of the 
Project as a result of the proposed action.  The Corps believes this determination is also applicable to 
unlisted salmonids.  Consequently, the Corps’ analysis concludes that a loss of fishery resources will 
occur at a level that would not constitute an adverse impact to commercial and recreational fishing 
interests.  Disturbances associated with dredging and disposal in the river are localized and short term 
in nature and the Corps does not believe they affect commercial and/or recreational fishing activities.  
Sturgeon and smelt have been studied under Corps contract by ODFW and WDFW for over 3 years 
(See Exhibits K-1 and K-2 to the Final SEIS).  The conclusion of the smelt research is that dredging of 
the navigation channel would not significantly impact smelt or their spawning habitat. 
 
Sturgeon will continue to be studied and if they are affected, the use of the in-water, deep-water 
disposal sites will be managed to minimize or avoid impacts to sturgeon. 
 
The Corps has concluded that the proposed dredging and disposal operations will not significantly 
impact the Columbia River ecosystem.  Impacts resulting from upland disposal will be fully mitigated.  
Additionally, the proposed project includes six new ecosystem restoration features and research 
actions, which will ultimately benefit the ecosystem. 
 
All physical and chemical information resulting from the 1997 sediment quality evaluations are 
presented in the 1999 Final IFR/EIS, Appendix B, which includes 34 plates indicating sample 
locations.  Further, the main report, 1999 Final IFR/EIS, Section 7.0 on pages B-8 and B-9, discusses 
four “samples of interest” which contain fines and had detectable contaminates.  Three are not within 
the proposed navigation channel and will not be dredged.  The remaining sample is material dredged 
the previous year from the Willamette River and placed at Morgan’s Bar and is not representative of 
the Columbia River sediments.  Contaminates when detected in these samples are well below DMEF 
screening levels.  These four samples do not represent the material to be dredged from the navigation 
channel, which is clean, well-washed sand.  Fine-grained material in the turning basin in Astoria will 
require testing prior to dredging.  Additional testing by the Corps has been conducted in the Columbia 
River.  Sediment quality reports are posted on the web at https://www.nwp.usace.army.mil/ec/h/hr/. 
 
Much of the Corps data and data from other sources such as dredged material disposal permits and 
state clean-up actions are available in a regional GIS linked database managed by the WDOE called 
SEDQUAL.  SEDQUAL is provided free of charge by WDOE.  Sediment testing throughout the 
navigation channel has shown that the material is clean sand.  Over 100 separate Corps studies 
representing more than 4,000 samples on the Columbia River have been identified.  This information 
was analyzed as part of the Corps’ amendment to the Biological Assessment.  This information 
continues to be updated.  The Corps is actively populating the SEDQUAL database to include these 
Corps studies.  During ESA consultation, the sediment quality information presented in the 1999 Final 
IFR/EIS and from other sources was reviewed in detail.  The information was compared with the 
DMEF screening levels as well as the threshold limits used by NOAA Fisheries.  
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SS-192 (con’t).   
 
One area (Vanalco near Vancouver) was found that exceeded the DMEF screening levels and NOAA 
Fisheries threshold limits for PCBs.  This area was outside of the area to be dredged for the channel 
improvement project.  In 2001, the area offshore of the Vanalco site was sampled and 25 samples were 
collected an analyzed for PCBs; samples above levels of concern were only found in the nearshore area 
next to the plant 
(http://www.nwp.usace.army.mil/ec/h/hr/Reports/VANALCO/Columbia%20River_VANALCO_01.pd
f).  Because of the lack of sufficient information about the nature of the fine-grained material in the 
Astoria turning basin, additional chemical and possibly biological testing will be required for the 
turning basin material. 
 
Turbidity associated with dredging and/or disposal activities are expected to be localized and 
ephemeral.  The numerical modeling conducted for this action does not indicate that there would be 
any change to the water temperature as a result of a three-foot deepening. 
 
The Niemi report, without providing substantiating data, opines that mitigation has been 
inappropriately called ecosystem restoration.  Mitigation has been appropriately identified in the 
Corps’ analysis. 
 
Niemi’s Page 39 
Spillover Effects on Other Ports 
The Niemi report confuses regional with national benefits.  From a national perspective, it is 
inappropriate to describe regional transfers as a benefit to the nation.  Niemi seems to have the opinion 
that the benefits of the Columbia River project are a result of increased port revenues at the Port of 
Portland, which should then be offset by decreased port revenues at the Puget Sound ports.  This is not 
the case.  The benefits of the project are based on transportation costs savings, rather than rate 
transfers. 
 
Niemi’s page 42 
Chapter 4: Ambiguities and Errors in the Corps’ Comparison of Benefits and Costs 
The report has been revised to include a detailed sensitivity analysis on multiple factors, quantitatively 
describing the potential impact on the benefits of various assumptions. 
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The Corps' revised economic analysis raises the following additional questions: 
 
A. Why did the Corps exclude $20 million in restoration project costs  
 and what happens to the cost-benefit ratio when those costs are  
 added to the project costs? 
 
The Corps explains that $20 million in ecosystem restoration costs were excluded  
from the cost-benefit analysis “per Corps regulations.” See DSEIS at 4-9.  The Corps 
regulations are not identified and no additional rationale is provided for this  
significant cost oversight.  Clearly, the Corps is implementing the ecosystem  
restoration projects as part of the mitigation for the Channel Deepening Project, yet  
the Corps seeks to exclude these costs from the calculation of the Channel Deepening 
Project’s cost-benefit ratio. 

SS-194 
If it is the Corps' intent to claim that the $20 million in restoration projects are not part 
of the Channel Deepening Project, then these separate restoration actions must be  
fully and independently analyzed under NEPA.  Yet, the Corps has made no effort to 
describe the purpose and need for these restoration actions, to develop and consider a 
range of alternatives for these actions, or to consider the baseline and effects of these 
actions across several alternatives for restoration.  The restoration projects are implied to 
be mitigation for the Channel Deepening Project while they are also disclaimed as  
such in order to keep down project costs.  The Corps cannot have it both ways.  This 
treatment of the restoration plans is misleading, and cannot lead to sound decision 
making or responsible project economics as intended by federal law. 
 
B. Why are there discrepancies within the DEIS cost and benefit  
 figures? 
 
The SEIS contains several peculiar and unexplained discrepancies in reported benefits 
and costs.  Table S4-2 reports $20 million in annual benefits while Table S4-3 reports 
$18.3 million in annual benefits.  See DSEIS at 4-15.  Similarly, the total project costs 
reported in the DSEIS at Table 4-4 (see DSEIS at 4-16), and the project cost figures 

SS-195  reported in the Corps' revised Cost Estimate Summary (see DSEIS, Exhibit M: Cost 
Estimate Summary (hereinafter "Cost Estimate Summary")) cannot be reconciled.  In 
addition, the project implementation cost in Table S8-1 totals over $140 million and is 
not consistent with the project cost of $129 million reported at in the text of the  
DSEIS.  Compare DSEIS at 4-15 and 8-1. 
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Corps of Engineers Response 
 
SS-193.  The Niemi report confuses regional with national benefits.  From a national perspective, it is 
inappropriate to describe regional transfers as a benefit to the nation.  Niemi seems to have the opinion 
that the benefits of the Columbia River project are a result of increased port revenues at the Port of 
Portland, which should then be offset by decreased port revenues at the Puget Sound ports.  This is not 
the case.  The benefits of the project are based on transportation costs savings, rather than rate 
transfers. 
 
The Niemi report also fails to recognize that the Port of Portland is primarily developed to facilitate the 
region’s exports, while the Puget Sound ports are primarily import ports.  The idea that the Puget 
Sound ports would have stranded infrastructure if they do not capture much of the Portland hinterland 
is inaccurate.  While the general statement quoted from the IWR report is interesting, it does not apply 
in this regional context.  The Niemi report also fails to recognize that the Corps benefit calculation 
assumes that the Puget Sound increases its market share in the Portland hinterland, which also makes 
the ‘stranded infrastructure’ argument moot. 
 
SS-194.  The ecosystem restoration features that were included in the 1999 Final IFR/EIS have never 
been considered or analyzed as mitigation for offsetting project-related impacts.  The remaining 
ecosystem restoration features that are analyzed in the Draft SEIS and Final SEIS are voluntary actions 
under Section 7(a)(1) of the ESA.  As noted in the 2002 BOs, the ecosystem restoration features are 
not compensatory mitigation for project-related impacts. 
 
The Corps has analyzed the proposed ecosystem restoration features under NEPA.  The purpose of the 
ecosystem restoration component is consistent with Corps of Engineer Circular 1105-2-210 dated June 
1, 1995 Ecosystem Restoration in the Civil Works Program.  The purpose and need is expanded in the 
Final SEIS. 
 
The Corps has evaluated alternatives for the ecosystem restoration features.  The ecosystem restoration 
features included in the 1999 Final IFR/EIS were initially discussed and conceptually developed in 
1997 with a multi-agency team.  All of the ecosystem restoration features described in the 1999 Final 
IFR/EIS, and Lois Island embayment and Miller-Pillar were a direct outcome of these interagency 
meetings.  Miller-Pillar ecosystem restoration feature was circulated and comments addressed in our 
October 1998 Draft IFR/EIS.  Miller-Pillar was not included in the 1999 Final IFR/EIS due to NOAA 
Fisheries concerns regarding avian predators utilizing the pile dikes associated with the feature.  
NOAA Fisheries concluded that with resolution of the avian predation problems (cormorants perching 
on pile dikes and foraging on juvenile salmonids), their concern over implementation of Miller-Pillar 
feature would be negated.  The Corps, through use of avian excluders placed on pilings and spreaders, 
pile dike features used by perching cormorants, has resolved this issue to the satisfaction of NOAA 
Fisheries.  Discussion of the evaluation of alternatives for the proposed additional ecosystem 
restoration features has been added to Section 4.8.6. 
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C. What happens to the cost- benefit ratio when the cost contingencies in 
 the Cost Estimate Summary and non-federal costs are added to the 
 project costs? 
 
In calculating the cost-benefit ratio, the Corps used the minimum estimated cost and 
excluded contingency costs.  See generally Cost Estimate Summary.  However, the  
Corps did not use the minimum expected benefits.  Id.  Had the Corps considered cost 
contingencies, the cost of the Channel Deepening Project would increase from 
$129 million to $142 million. 

SS-196 
The costs are further inflated if the Corps considers costs incurred by the non-federal 
partners for the project.  The Corps has excluded the non-federal costs, but non- 
federal match is an essential part of the Channel Deepening Project.  When non- 
federal costs are added, the benefit-cost ratio is further eroded. 
 
D. Has the Corps overlooked costs to fisheries and externalities imposed 
 on other federally-funded restoration and mitigation projects? 
 
The Corps states that the Channel -Deepening Project’s restoration measures will  
directly eliminate a net pen and commercial fishery at Tongue Point, Oregon.  See  
DSEIS at 4-11-4-12, 6-53.  Yet, the economic analysis does not recognize this direct 
economic cost impact to commercial fisherman.  Similar adverse effects on sturgeon  
and crab fisheries can be expected, but the costs of these adverse impacts are never 
considered by the Corps.  In addition, the Channel Deepening Project will adversely 
impact anadromous fish.  The Corps claims that it has mitigated these adverse impacts 
and relies, in part, on estuary restoration and improvement projects that are supposed  

SS-197  to be implemented as mitigation for another federal action—the FCRPS action.  In  
other words, the Corps claims the benefits of FCRPS mitigation without internalizing  
the costs to the Channel Deepening Project analysis.  This masks the true cost of the 
Channel Deepening Project and also demonstrates that many of the FCRPS costs are 
being incurred for the benefit of Channel Deepening.  In fact, the Channel Deepening 
Project is counterproductive—it negates many of the benefits sought by the FCRPS 
mitigation package and it adds extra costs to a recovery program that is already  
costing the federal government several hundred million dollars each year.  See  
General Accounting Office, "Columbia River Basin Salmon and Steelhead: Federal 
Agencies Recovery Responsibilities, Expenditures and Actions," CAO-02-612 (July 
2002) (attached as Exhibit K).  How many other direct economic impacts and external 
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Corps of Engineers Response 
 
SS-194 (con’t).  The additional ecosystem restoration features were a direct result of the ESA 
consultation.  The Corps, NOAA Fisheries, and USFWS vetted these restoration features during 
development of the consultation BA and Biological Opinions.  The Corps, through participation in the 
June 2001 workshop for restoration of Columbia River estuarine habitats, participation in LCREP, and 
through coordination with local entities regarding other Corps authorities (e.g., Sections 1135, 206 and 
536) for restoration purposes, is well aware of the nature and scope of potential restoration projects in 
the Columbia River estuary.  We are also aware of limitations, yet to be overcome, on land availability, 
easements, monies, sponsors and other physical and/or social/political constraints that make 
implementation of these restoration alternatives impractical at this time.  The restoration features 
presented in the Draft SEIS were targeted for federal and/or state refuges and management areas or 
other lands which were considered readily available in the timeframe of the channel improvement 
project and that provided benefits to the ecosystem.  In response to comments, the Corps has modified 
two of the ecosystem restoration features (Lois Island and Miller-Pillar), the final proposals for which 
are presented in the Final SEIS. 
 
Finally, the Corps has evaluated the potential effects of the ecosystem restoration features.  See Final 
SEIS, Section 6, and response SS-170. 
 
SS-195.  The cost tables have been revised in the Final SEIS. 
 
SS-196.  The comment is incorrect.  The Corps does include contingency costs in the cost-benefit 
analysis.  Non-federal costs are included in the cost-benefit analysis as well. 
 
SS-197.  The Corps never stated the restoration would eliminate a net-pen fishery.  See responses S-7 
and SS-192(k).  With regard to the comment on restoration, see response SS-194.  As noted in 
response SS-194, the ecosystem restoration features are not mitigation to offset the effects of this 
project on salmonids.  The two ecosystem restoration projects in the lower estuary (Lois Island and 
Miller-Pillar) use dredged material in a beneficial manner and therefore have been included in the 
benefit-to-cost ratio for this project.  Further, though not included in the benefit-to-cost ratio, detailed 
cost estimates were developed for all of the ecosystem restoration features and are included in the Final 
SEIS.  The Corps disagrees with the unsupported allegation that the deepening project would 
undermine mitigation associated with the FCRPS. 
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costs were overlooked by the Corps because it made no attempt to consider project-
induced costs outside of Channel Deepening Project construction? 
 
E. Did the Corps’ construction costs include the transaction costs and  
 mitigation costs of local, state and federal permitting? 
 
Although the Corps included engineering and design costs in its revised economic 
analysis, it is unclear whether the Corps included the costs of environmental review  
and permitting at the federal level and environmental review and permitting required  

SS-198  by state and local governments.  See Cost Estimate Summary.  For example, do the 
Corps’ cost figures include fees for private consultants and attorneys who assisted the 
Corps in preparing the DSEIS?  See e.g., DSEIS List of Preparers (including Pacific 
International Engineering and the law firm of Preston, Gates & Ellis). 
 
F. Did the Corps net out the expected growth in import/export volume  
 that would occur without the Channel Deepening Project? 
 
It appears that the Corps assumed that all future growth in shipping volume would  
benefit from lower average cost efficiencies derived from larger ships.  For example,  
the Corps' analysis of container ship traffic assumes that all future container  

SS-199  shipments will be made on ships drafting 42 feet or more and that these ships will be 
fully loaded to benefit from efficiencies allowed by Channel Deepening.  See, e.g., 
Revised Economic Analysis at 31.  It is implausible that smaller ships will not benefit 
from any growth in shipping volume or that larger ships will not continue to operate at 
less than capacity with or without the Channel Deepening. 
 
G. Did the Corps use unrealistic assumptions in projecting the growth  
 of container traffic for the Port of Portland, which has actually been  
 in decline and may suffer a long-term structural decline caused by  
 economies of scale advantages for the Puget Sound ports? 
 
Projections by the Port of Portland and the Corps acknowledge that the Port of  
Portland will likely suffer a long-term decline in market share for shipping from 
Portland’s regional hinterlands.  See Port of Portland, Container Transportation  

SS-200  Benefit Study (Aug. 5, 2002).  More competitive deepwater ports on the west coast  
will continue to gain in market share.  The Port of Portland’s loss of market share is a 
structural phenomenon caused by the logic of economies of scale.  The Port of  
Portland’s own data show that the Ports of Seattle and Tacoma have lower average 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
SS-198.  Projected future costs include the cost of environmental review and permitting at the federal, 
state, and local level. 
 
 
 
 
 
 
 
 
 
SS-199.  The comment is incorrect.  The Corps’ analysis does not assume that container vessels will be 
fully loaded.  Also, there is no induced tonnage in the with-project condition, meaning that there is no 
reason to 'net out' the with-project and without-project volumes. 
 
 
 
SS-200.  The comment asserts, without providing any supporting facts, that the ocean transportation 
cost disadvantage in Portland relative to the Puget Sound will, at some point in the future, become 
“severe.”  There is no evidence that this will be the case, and the comment ignores inland 
transportation costs that are a significant factor in regional cargo movements. 
 
Today, there are 46-foot design draft vessels transiting the 40-foot Columbia River navigation channel.  
This is a good indication that, with a 43-foot channel, larger vessels in the world fleet will continue to 
call on the Columbia River. 
 
The comment is incorrect with regard to the Corps’ projections.  The Corps’ projections for container 
exports show a 30-year growth rate of 1.61% and a fifty-year growth rate of 0.96%.  Even in the first 
decade of the analysis, the growth rate is only 2.4%.  The comment also attempts to predict the future 
based on a trend since 1995, including a long period of economic downturn in Japan and Southeast 
Asia.  The Corps’ projections are based on a much large body of information regarding both the U.S. 
economy and the economies of the nations that buy U.S. products.  A short-term trend analysis that 
consists primarily of an economic downturn for importers of U.S. products is not an appropriate means 
of projecting the future of U.S. exports. 
 
All benefits associated with the Willamette were removed from the benefits analysis. 
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shipping costs per ton because of the time and size efficiencies associated with  
operating out of those natural deepwater ports.  Id.  The logic that is used to justify the 
Channel Deepening Project in the near term is also its undoing in the long term.  As  
ships become larger and shippers seek greater economies of scale, the average cost 
disadvantages for the Port of Portland will become more severe.  The Channel  
Deepening Project may reverse that trend temporarily during a phase of increased ship 
size, but channel depth will again become a limiting factor as ships become too large  
to use the 43-foot channel. 

SS-200 
The Corps’ own projections for Transpacific Intermodal Exports from the Port of 
Portland show a consistent decline in absolute volume since 1995.  Id.  Yet, the Corps 
projects growth of between 2.6 percent per year to 6.9 percent per year.  Based on the 
trend since 1995, it seems equally probable that the Port of Portland’s container  
volume could remain stable or decline.  This point is critical in a cost-benefit analysis 
where most of the benefits are estimated based on growth in container traffic.  
Furthermore, it is not entirely clear that the DSEIS excludes all benefits associated  
with the Port of Portland berths that lie on the Willamette River.  If Willamette River 
benefits have been used to calculate the Corps' projected growth in Port of Portland 
container volumes, those projections will not only be suspect but improperly derived. 
 

*         *         *         *         * 
 
For all of the above reasons, and based on the more detailed discussion provided in  
the Niemi Report, the Corps' revised economic analysis for the Channel Deepening 
Project contains serious flaws that inflate benefits associated with Channel Deepening 

SS-201  and discount the Channel Deepening Project's costs.  The Corps' analysis is selective  
in its approach and assigns great weight to information that is highly uncertain; as a 
result, it is arbitrary and capricious and does not provide an adequate basis for the  
Corps' conclusion that the benefits of the Channel Deepening Project will outweigh its 
costs. 
 

V. THE BIOLOGICAL OPINIONS AND PROJECT 
MITIGATION ARE DEFICIENT 

 
Dr. Robert Dillinger has, in addition to reviewing the DSEIS (see above), also  
reviewed the NMFS and USFWS Biological Opinions for the Channel Deepening 

SS-202  Project.  Dr. Dillinger has prepared a report of his findings, which is submitted with  
these comments (“Dr. Dillinger BiOp Report”).  These comments supplement 
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Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-201.  The Corps disagrees with the comments allegations regarding the Corps economic analysis.  
The Corps detailed responses are found above in responses SS-188 to SS-200.  As discussed there, the 
Niemi report contains numerous factual flaws and unsupported statements.  Further, the Corps cost 
benefit analysis has been revised in response to comments and is presented in the Final SEIS at 
Chapter 3 and Chapter 4, Exhibit L. 
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comments dated March 26, 2002 (“BA Comment Letter”) submitted on behalf of 
CRANE in response to the Corps’ Biological Assessment for the Channel Deepening 
Project. 
 
Dr. Dillinger has identified a number of critical failings in the Biological Opinions.  
For example: 
 
• The Biological Opinions rely far too heavily on the Corps' vague plan for 

monitoring and adaptive management to assess the Channel Deepening Project's 
effects.  Because the effects of the action are highly uncertain, the agencies have   
no basis to conclude that the action will not jeopardize the species or adversely 
modify critical habitat.  See Dr. Dillinger BiOp Report at 15-23. 

 
• The Corps' adaptive management program is key to the agencies' conclusions, but 

cannot be implemented in the absence of a research design that includes a   
baseline, test hypotheses and monitoring and research methods.  Without these 
critical elements, the adaptive management plan cannot predict, identify or correct 
flaws in the Channel Deepening Project. The adaptive management plan is also 
fatally inadequate because it contains no specified pathway or process for 
adaptation of the Channel Deepening Project.  Id. at 22-25. 

SS-203-209 
• The Biological Opinions are based on studies and plans that are not yet complete   

or available for review.  Id. at 24.  The agencies rely on the Corps' conceptual 
model of the interaction between salmonids and lower Columbia River habitat 
qualities, but the model has not been quantified or verified.  See e.g., id. at 6.  This 
model provides nothing more than a rudimentary concept of how a very complex 
ecosystem may function, and is entirely inappropriate as a basis for the agencies'  
no jeopardy conclusion.  Id. at 11-12. 

 
• The NMFS BiOp describes proposed mitigation/habitat restoration measures as 

beneficial for listed anadromous fish, but provides no explanation of the baseline 
conditions and expected habitat improvements that justify this conclusion.  Id. at 
29-30. 

 
• The Biological Opinions describe a state of uncertainty and incertitude concerning 

nearly all of the effects of the project on listed fish species.  Id. at 15. 
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SS-202 to SS-209.  These comments express conclusions about NOAA Fisheries Biological Opinion 
for this project, and include comments on NOAA Fisheries application of its policies and guidance 
regarding Section 7 consultation.  The Corps prepared the Draft SEIS to solicit comments on the 
Corps’ proposed action.  It is not appropriate for the Corps to respond to comments that are actually 
directed to the Biological Opinion prepared by NOAA Fisheries or questions of NOAA Fisheries 
policies.  The Corps understands that NOAA Fisheries will respond to comments in this section in the 
future in an appropriate forum.  To the extent that the comments address the Corps underlying 
assessment of potential effects of the project as reflected in the BA and Final SEIS, the Corps has 
provided detailed responses in its responses SS-170 through SS-178. 
 



 Stakeholders/Special Interests-120

September 13, 2002 
Page 30 
 
 
• Given the extreme conditions of uncertainty and incertitude, one would expect the 

agencies to require a highly rigorous and precise monitoring and adaptive 
management plan as a basis for formulating any biological conclusions.  However, 
even after nearly two years of reinitiated consultation, the Corps has prepared 
neither a monitoring plan nor an adaptive management program.  See id. at 22-29.  
The agencies require that these protocols be completed by a date certain in the 
future, but offer their Biological Opinions in advance of obtaining that 
information.  Under this approach, neither the agencies nor the public are able to 
scrutinize the all-important monitoring and adaptive management plan before the 
Biological Opinions are issued or the Corps completes its environmental review 
and issues a record of decision.  It strains understanding that the agencies can 
determine with the requisite certainty that the Corps' Project will not jeopardize 
listed fish species without this information. 

 
In addition to the problems identified by Dr. Dillinger, we note several additional 
deficiencies in the biological review for the project. 
 
A. NMFS' "no jeopardy" determination is arbitrary and capricious 
 under NMFS' Habitat Approach and PFC framework. 
 
In this consultation, NMFS adheres to its methodology known as the “Habitat  
Approach” and Properly Functioning Condition ("PFC") framework.  See NMFS,  
"The Habitat Approach" (1999) (attached as Exhibit L).  Under this approach, NMFS 
evaluates whether an action will likely jeopardize a listed fish species based on the 
condition of the environmental baseline and whether the action improves the baseline.  
NMFS BiOp at 6.  If the baseline is “not PFC” or “PFC impaired," NMFS' policy  
dictates that an action be found to Jeopardize the species unless it would improve 
conditions toward the restoration of PFC. 

SS-210 
NMFS finds the baseline to be not PFC within the Channel Deepening action area.  
See NMFS BiOp at 34.  NMFS must, therefore, find that the project moves the Lower 
Columbia River toward PFC or restoration to avoid jeopardy.  Neither the NMFS  
BiOp nor the Corps' DSEIS provide any factual basis that would reasonably support a 
conclusion that Channel Deepening helps to restore properly functioning habitat 
conditions.  Nevertheless, NMFS concludes that the project helps to restore PFC, and 
will, therefore, be no jeopardy to 13 species of listed salmon and steelhead.  See  
NMFS BiOp at 85-86.  NMFS' conclusory finding of restoration is baseless and  
without justification. 
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SS-210 to SS-213.  These comments express conclusions about NOAA Fisheries policy concerning 
PFC and compare the conclusions NOAA Fisheries reached in the Biological Opinion prepared for this 
project with Biological Opinions for other unrelated projects.  The Corps prepared the Draft SEIS to 
solicit comments on the Corps’ proposed action.  It is not appropriate for the Corps to respond to 
comments that are actually directed to the Biological Opinion prepared by NOAA Fisheries or 
questions of NOAA Fisheries policy concerning PFC.  The Corps understands that NOAA Fisheries 
will respond to comments in this section in the future in an appropriate forum. 
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For purposes of comparison, we submit for the record two biological opinions issued  
by NMFS which find likely jeopardy to listed salmonids on the basis of proposed  
actions and effects that are miniscule in comparison to the Channel Deepening and 
maintenance project. 
 

1.     Coos Bay North Bend Water System Improvements. 
 
NMFS' Biological Opinion for the Coos Bay-North Bend Water Board Water Supply 
Expansion Project (December 14, 1999) (attached as Exhibit M) considered a  
proposed upgrade to an existing municipal water system.  The most significant feature  
of this project was the enlargement and raising of an existing 45-foot dam to a height  
of 69 feet.  The dam was located on Pony Creek, a tributary to the Coos Bay, Oregon 
estuary, and formed a complete barrier to fish passage on Pony Creek.  The dam had 
historically prevented any instream flows in Pony Creek below the dam during low-
precipitation times of year.  Virtually no listed fish inhabited Pony Creek below the  
dam, where tributaries to the creek were named the "K-Mart Fork," "Hospital Fork"  
and "AAA Fork." 

SS-211 
The enlarged dam had an added footprint of 75 acres and the elevated reservoir would 
have expanded from 130 acres to 273 acres in size.  The total amount of fill was  
317,000 cubic yards. 
 
In addition to the proposed dam enlargement, the project included restoration features.  
First, the owner of the dam committed to a minimum instream flow in Pony Creek  
below the dam and placement of clean gravel and daylighting of culverted stream 
channels below the dam.  In addition, the proposed action included the breaching of a 
dike and restoration of a 20 acre wetland within the estuary. 
 
In consultation with the Corps, NMFS examined the effects of the project on three  
listed fish species and focused, in particular, on Oregon coastal coho salmon.  NMFS 
defined the action area as 119,000 acres of the Coos Bay estuary including over 25 
watersheds outside the watershed where the dam was located and the upland cities  
and human settlements throughout the area.  As in its Channel Deepening Biological 
Opinion, NMFS applied the Habitat Approach and determined that the baseline 
conditions were "at risk" or "not properly functioning" requiring significant  
improvement to ensure the likelihood of the survival and recovery of coho salmon. 
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In its consideration of the project's effects, NMFS found the restoration actions good 
but insufficient to promote the recovery goals for the species and its habitat.  NMFS 
noted that the State of Oregon was planning and implementing several excellent 
restoration actions in the Coos Bay estuary, but the benefits of the restoration  
activities were in the future and not yet realized.  NMFS expressed concern that 
continued urban growth and development in the metropolis of Coos Bay-North Bend 
would result in additional impervious surfaces and stormwater run-off with adverse  
water flow and quality effects on the Coos Bay estuary and tributaries.  NMFS  
concluded that the project would result in low levels of unquantified "take" and 
jeopardize the continued existence of Oregon coastal coho salmon. 
 

2.       Inland Land, Inc. Irrigation Pumping Station. 
 
NMFS' Biological Opinion for Inland Land, Inc., Columbia River (May 16, 1997) 
(attached as Exhibit N) considered a proposed irrigation pumping station to be 
constructed in the Columbia River reservoir pool behind John Day Dam.  The  
proposed action would have required some excavation, dredging and blasting on the 
bottom of the Columbia River during the in-water construction windows allowed by 
NMFS.  A total of 2,000 cubic yards of fill were required for a pumping facility  
located on the river bottom.  The pumping station would have removed a maximum 
instantaneous flow of 330 cfs of water for farm irrigation with average withdrawals of 
smaller amounts.  The Corps determined that the effect of the water withdrawal on the 
Columbia River, which flows at well over 200,000 cfs, would be undetectable and the 
action would have no effect on listed species. 

SS-212 
In consultation, NMFS examined the effects of the action on many of the same  
salmonid species considered in the Channel Deepening Biological Opinion.  As in the 
Channel Deepening Project, NMFS determined that the baseline conditions were such 
that improvements in the habitat were needed for the survival and recovery of the  
species.  NMFS determined that the action would have a minimal potential for 
unquantifiable take of listed salmonids, but concluded that the action would  
jeopardize listed salmond species. 
 
NMFS reasoned that even though the effects of the action on Columbia River flows  
were undetectable, NMFS was compelled to apply a zero-tolerance standard for new 
water withdrawals because the incremental impact would be added to the cumulative 
impacts of all water withdrawals in the Columbia River Basin. 
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*         *         *         *         * 
 
When we compare NMFS' biological opinions finding jeopardy for the Coos Bay and 
Inland Land Co. projects with the Channel Deepening Project Biological Opinions, 
we fall to see how NMFS could conclude that the Channel Deepening Project is not 
likely to jeopardize the continued existence of a listed salmonid species. 

SS-213 
Comparison of NMFS Biological Opinions 

Project Coos Bay Water Inland Land Co. Channel 
Deepening 

 
Description 

 
Upgrade existing 
water system and 
enlarge dam that 
already is a 
complete 
barrier to fish 
passage. Enhance 
instream flows,  
restore creeks 
below 
dam, restore 20 
acre 
estuarine wetland 

 
Construct 
irrigation pumping 
station on 
mainstem 
Columbia 
River at John Day 
Pool. Temporary 
dredging and 
blasting. 
Withdraw 
up to 330 cfs of 
water from river 
flowing at well 
over 200,000 cfs. 

 
Construct and 
maintain navigation 
channel stretching 
over 100 miles 
from 
mouth of the 
Columbia River 
through the 
Columbia River 
estuary. Also 
dredge 
and maintain berths 
and turning basins. 

 
Fill Volume 

 
317,000 cy 

 
2,000 cy 

 
190,000,000 cy 

 
Acres Affected 

 
75 acres 

 
Not described 
 
(Est. < 5 acres) 

 
1,755 acres for 
upland dredge 
disposal 
 
In-water and ocean 
dredge disposal 
 
Channel 43-48’ by 
600-700’ for 100  
miles 

 
Action Area 

 
119,000 acres 
covering 30 small 
watersheds and 

 
Not described 

 
Columbia River 
bank-to-bank from 
Bonneville Dam to 
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SS-213 
 

 upland urban areas 
served by the water 
system 

 mouth and 12 miles 
out to sea. Also 
upland disposal sites,  
but excludes upland 
port areas or cities 
served by navigation 
channel. 

 
Affected Species 

 
3 ESUs of coastal 
coho, steelhead, and 
cutthroat 

 
3 Snake River 
sockeye, fall 
chinook, and  
spring/summer 
chinook 

 
13 ESUs of 
Columbia Snake 
Salmon and steehead 

 
Baseline 
Condition 

 
At risk or not PFC- 
needs improvement 

 
Needs improvement 

 
Not PFC – needs 
improvement 

 
Effects 

 
No species present 
and minimal 
unquantified take. 
 
Restored habitat not 
good enough. 
 
Adverse effects from 
urban growth, 
impervious surfaces, 
and stormwater 
effects in action area. 

 
Effect on river 
flows immeasurable 
 
Minimal 
unquantified take. 

 
Effects are unknown 
but expected to be 
minimal. 
 
Restoration features 
expected to outweigh 
any adverse effects. 
 
May take species, but 
will not appreciably 
reduce population. 
Some unquantified 
take and some 
quantified take 
estimates for blasting 

 
Cumulative 
Effects 

 
Adverse effects from 
urbanization and 
restoration efforts not 
yet effective 

 
Zero tolerance for 
any new water 
withdrawal based 
on cumulative 
effects of all water 

 
Some adverse effects 
expected from 
urbanization, water 
withdrawal and water 
quality problems 
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  use in the Columbia 
River Basin. 

 

 
Determination 

 
Jeopardy 

 
Jeopardy 

 
No Jeopardy 

 
SS-213 

The Corps has an independent duty under Section 7(a)(2) to ensure that its actions are 
not likely to jeopardize the continued existence of listed species or adversely modify or 
destroy their critical habitat.  Because the NMFS BiOp is baseless in finding no  
jeopardy or critical habitat modification and destruction, the Corps may not rely on  
the opinion.  The Corps must refrain from proceeding with the Channel Deepening 
Project or it will violate the Endangered Species Act. 
 
B. The Corps' restoration projects do not support NMFS' no jeopardy 

conclusion. 
 
In its new Biological Opinion, NMFS relies heavily on seven new restoration projects 
proposed by the Corps.  NMFS does not evaluate the restoration projects under its  
estuary conceptual model to determine their effects on pathways and indicators for 
listed species and the properly functioning conditions for their habitat.  Rather, NMFS 
makes a qualitative judgment that the restoration projects will be beneficial without 
explaining why that it so.  See NMFS BiOp at 66.  Two of the projects have little or 
no relationship to anadromous fish.  Two of the projects involving retrofitting of tide 

SS-214  gates to open up more juvenile fish rearing habitat may have benefits for fish, but  
NMFS fails to explain baseline condition or expected improvements.  At least three of 
the “restoration” projects appear to involve moving dredge spoils from the navigation 
channel to side channels in the river.  In essence, the Corps proposes as restoration the 
disposal of dredge materials in certain areas to create hypothetical productive shallow 
estuary waters.  These “restoration” projects appear to be added disposal sites not so 
cleverly disguised as restoration projects.  See NFMS BiOp at 68-72.  There is no 
valid explanation of the baseline habitat conditions at the proposed restoration sites or 
the reasoning behind expected long-term benefits for listed fish species. 
 
In fact, NMFS’ description of the proposed action is a useful point of reference for 
understanding the magnitude of dredge disposal that is now called restoration.  
According to NMFS and the Corps, construction of the deeper channel will take about 
two years and result in a one-time slug of additional dredge material estimated to be 
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SS-214.  The Corps will not respond to the comment as it pertains to NOAA Fisheries Biological 
Opinion.  With regard to the merits of the restoration projects, see responses SS-91 through SS-100. 
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19.3 million cubic yards.  Thereafter, the 43-foot channel would be maintained for 50 
years just as the 40 foot channel would be maintained.  Over the 50-year maintenance 
life of the Channel Deepening Project, NMFS and the Corps claim that 190 million  
cubic yards of dredge material will be moved (including the 19 million cubic yards for 
construction) as compared to the 160 million cubic yards that would be moved due to 
maintenance of the 40-foot channel. 
 
Compare the one-time construction dredge volume of 19.3 million cubic yards with 
the amount of dredge disposal that will go to restoration (16 million cubic yards) (See 
NMFS BiOp at 15).  Nearly all of the Channel Deepening Project’s one-time 
increment of channel construction dredge material will be relocated into other  
portions of the estuary to bring about the alleged restoration.  The proposition that 
dredge disposal can lead to restoration is not validly established in the NMFS BiOp.  
Instead, the descriptions of each restoration project identify benefits in very little 
detail.  The descriptions of these restoration project descriptions concede that it may  
take ten or more years to realize the benefits of restoration because disposal, initially, 
will be destructive to existing plant and animal communities in the vicinity of the 
"restoration" disposal of dredge materials.  What is completely lacking in this analysis 

SS-214   is a description of the areas that will be “restored.” See Dr. Dillinger BiOp Report at  
29-30.  There is no accounting for what is already there, what level of ecological 
function it currently provides, why it is in need of restoration, and what the expected 
increase in ecological function or benefit will be as a result of the disposal of millions 
of cubic yards of dredge material on those sites.  Id.  Yet this is the pillar on which 
NMFS issues a no jeopardy opinion and expresses its belief that earlier concerns  
about restoration have now been addressed. 
 
It is also noteworthy that NMFS, at the behest of the Corps, repeatedly calls  
restoration projects an integral part of the proposed action, but clarifies that the 
restoration projects are not mitigation for the effects of the project.  This curious 
disclaimer is made as some sort of justification of the Corps' exclusion of restoration 
project costs from the cost-benefit analysis for the Channel Deepening Project.  See 
discussion supra at Section II(A)(3)(c), Section III and Section IV(A).  It seems that  
the Corps will exclude the costs of restoration from the cost-benefit analysis because 
restoration is a separate proposal under the Corps' ESA 7(a)(1) conservation program 
and not mitigation for the action.  As we have already noted, this merely creates a 
whole new set of analytical and legal problems for the Corps.  If the restoration  
projects are independent federal actions, the Corps has utterly failed to analyze these 
actions under NEPA.  Their purpose and need, alternatives, baseline conditions and 
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effects of the alternatives have never been examined or disclosed to the public.  For  
all NMFS knows, the "restoration" projects may have extraordinary adverse 
environmental impacts or could be entirely ineffective, or there could be far more 
effective alternatives that the Corps failed to consider. 
 
C. NMFS must consider interrelated and interdependent port 
 development before reaching its no jeopardy conclusion. 
 
As we have already noted, the Corps has improperly segmented and excluded 
interdependent and interrelated port development and urban development actions that  
are driven by the Channel Deepening Project.  See discussion supra at Section I(A) 
and Section II(A)(3).  The Corps' parsing of these actions and effects also infects  
NMFS' concept of the action and effects. 

SS-215 
The NMFS BiOp references related federal actions such as the Federal Columbia  
River Power System, channel maintenance dredging and expected future dredging of 
berths by port districts.  However, the NMFS BiOp states that future development of  
port facilities and activities is not an interdependent or interrelated action.  See e.g., 
NMFS BiOp at 63.  NMFS explains that future port development is caused by  
economic development factors outside the development of the waterway.  This  
reasoning undercuts the economic benefits that the Corps claims for the project.  It  
also appears to be in conflict with the development of the Port of Vancouver’s  
Gateway Project, which depends on the Channel Deepening Project for almost three 
million cubic yards of fill. 
 
The NMFS BiOp leaves no doubt that dredge materials from the Channel Deepening 
Project will be disposed of at the Gateway site.  Given that the Port of Vancouver has 
already made public its plans to use the filled site for port development, it is  
impossible to escape the conclusion that the Gateway project is an interdependent and 
interrelated action. 
 
D. The Corps and NMFS appear to improperly segment the  
 relationship between Channel Deepening, maintenance dredging and 

dredging of the Columbia River Bar at the MCR. 
 
As noted above, step-wise or segmented ESA consultation is not permitted in the  

SS-216  Ninth Circuit.  There is no doubt that the Channel Deepening Project and channel  
maintenance actions are strongly related and will become one and the same action 
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SS-215.  The Corps disagrees with the comment’s unsupported assertion that potential future port and 
urban development is interrelated to or interdependent with the channel improvement project.  See 
responses SS-140 through SS-142 and SS-157 through SS-161.  However, because the comments is 
actually directed to the Biological Opinion prepared by NOAA Fisheries, it is not appropriate for the 
Corps to provide a more detailed response.  The Corps understands that NOAA Fisheries will respond 
to comments in this section in the future in an appropriate forum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-216.  The Corps disagrees with the comment’s unsupported assertion that the effects of 
maintenance dredging and the MCR project have not been considered.  See responses SS-155 through 
SS-156.  However, because the comments is actually directed to the Biological Opinion prepared by 
NOAA Fisheries, it is not appropriate for the Corps to provide a more detailed response.  The Corps 
understands that NOAA Fisheries will respond to comments in this section in the future in an 
appropriate forum. 
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after the initial deepening construction is completed.  See NMFS BiOp at 12.  By  
treating them as discrete actions, however, there is a risk that NMFS and the Corps 
address only the direct effects of Channel Deepening, improperly making maintenance  
a part of the baseline and excluding its cumulative effects from the analysis.  In  
addition, it appears that the Corps has omitted any analysis of and consideration for 
dredging and dredge disposal necessary as a part of deepening and maintenance of the 
MCR.  This appears to be a closely related action that is essential for the utility of the 
Channel Deepening, but its environmental, biological and economic effects were  
entirely omitted from the Corps' analysis, disclosure of effects and decisionmaking.  
See discussion supra at Section II(A)(2)(c).  NMFS' no jeopardy conclusion was made 
without considering these significant effects on the species. 
 
E. NMFS ignores the Corps' lack of detail or final approval for 
 “robust” monitoring and adaptive management. 
 
NMFS and the Corps make much of the SEI process and the SEI panel's conclusion  
that the estuary is a dynamic system filled with uncertainty (which, according to  
NMFS and the Corps, precludes estimating any effects now for lack of information).  
Under circumstances of uncertainty, SEI recommends and NMFS accepts that 
“robust” monitoring and adaptive management programs are necessary.  See NMFS  
BiOp at 74.  However, the monitoring and adaptive management process described in  
the NMFS BiOp are anything but robust. 

SS-217 
The life of the Channel Deepening Project is fifty years, and adverse effects are likely 
to be realized in the long term as well as during the two years of construction.  
Nevertheless, most of the monitoring for the project is based on measurements two  
years before construction, two years during construction, and three years after 
construction.  See NMFS BiOp at 19.  NMFS' habitat condition survey, the  
monitoring parameter that is arguably most important for ESA-listed fish, is repeated 
only one time three years after construction.  Such monitoring may only confirm the 
destruction of habitat and adverse impacts to fish with no apparent consequences.  
Only two of the monitoring programs continue for the life of the project.  One is the 
annual measurement of dredge disposal volumes and the other is screening of dredge 
materials for pollutants.  It is difficult to see how NMFS will achieve a robust long- 
term monitoring and adaptive management program for anadromous fish by looking at 
annual data on dredging volumes.  The only management change trigger mentioned  
for this parameter is an increase in dredge volume above predicted quantity.  Such a 
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SS-217.  With regard to the general issue of adaptive management, see response SS-170.  The adaptive 
management plan will developed in concert with NOAA Fisheries and USFWS and will be consistent 
with the NOAA Fisheries guidance. 
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trigger may never occur even while dramatic changes in estuary habitat and the  
condition of listed species are occurring. 
 
The other baffling feature of the monitoring and adaptive management program is that 
the program described in the NMFS BiOp is not yet finally approved or completed in 
detail.  It appears that NMFS and the Corps will manage environmental uncertainty  
using an uncertain monitoring and adaptive management process.  The terms and 
conditions require the Corps to prepare a detailed monitoring and adaptive  
management plan for NMFS by December 15, 2002, which NMFS will then approve.  
One wonders why the plan was not prepared as part of the proposed action that is  
subject to the consultation and biological opinion and subject to public notice and 
comment through the DSEIS.  Why didn’t the Corps and NMFS figure this out in the 
interim between biological opinions?  How can NMFS and the Corps ensure no  
jeopardy when the essentials of the monitoring and adaptive management program  
have not yet been designed or approved?  The Corps asserts that “[l]ong term  
monitoring and adaptive management programs indicate the project will not  
jeopardize listed fish species.” DSEIS at 6-51. The Corps' inadequate monitoring and 
adaptive management process constituted one of the key problems with the first 
biological opinion for Channel Deepening.  The Corps has not corrected these failings 
and the NMFS BiOp should be withdrawn until these corrections are made.  See Dr. 
Dillinger BiOp Report at 18-25, 30. 
 
F. The Corps and NMFS use “front-loading” as an excuse for ignoring  
 effects. 
 
One of the more unusual features of the NMFS BiOp is its description of the Corps' 
“front-loading” of monitoring and project adjustment as a sure means to avoid 
environmental effects.  See NMFS BiOp at 43.  NMFS appears to be convinced that  
the Corps can ensure that the action will not affect certain pathways and indicators for  

SS-218  listed species because the Corps will implement monitoring during construction.   
Accordingly, NMFS states that it need not address the presumptively avoided effects;  
this approach amounts to blind faith in the Corps' ability to avoid environmental  
effects, which is not acceptable under the requirements of the Habitat Approach.  See 
discussion supra at Section V(A). 
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SS-218.  See responses SS-210 to SS-213. 
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G. The USFWS BiOp literally duplicates errors contained in the NMFS 
 BiOp. 
 
For purposes of analyzing effects of the Channel Deepening Project on bull trout and  

SS-219  cutthroat trout, USFWS simply cuts and pastes from the NMFS' BiOp.  As a result,  
the USFWS BiOp suffers all of the same flaws laid out in Section V. CRANE's  
objections to the NMFS BiOp apply equally to the USFWS BiOp. 
 

*         *         *         *         * 
 
For the reasons set forth above and in the BA Comment Letter, the FEIS Comment 
Letter and the DEIS Comment Letter, the DSEIS' analysis of the likely environmental 
and economic effects of the Channel Deepening Project is inadequate and fails to  
meet the requirements of federal law.  Not only does the DSEIS rely on bad science  

SS-220  and bad economics to reach its conclusion that Channel Deepening should proceed,  
but it is based upon Biological Opinions from agencies that reached their no jeopardy 
conclusions in a manner that was arbitrary and capricious.  As a result, CRANE  
requests that NMFS and USFWS withdraw their consultations, and that the Corps 
develop a Channel Deepening Project proposal that addresses the failings described in 
this letter and complies with federal law. 
 
 

 
 
MWS/SRK/vc 
cc: (with enclosures) CRANE 
 (without enclosures - Enclosures Available Upon Request) 

The Honorable Gary Locke 
The Honorable John Kitzhaber 
The Honorable Maria Cantwell 
The Honorable Patricia Murray 
The Honorable Gordon Smith 
The Honorable Ron Wyden 
Congressman Brian Baird 
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SS-219.  See responses SS-202 through SS-218. 
 
 
 
 
 
 
SS-220.  The Corps disagrees.  Contrary to the comment, the Final SEIS relies on sound science and a 
thorough economic analysis to reach its conclusion the channel improvement project should proceed.  
Further, the Biological Opinions were the product of a thorough and innovative consultation process 
that assembled and confirmed the best available science to be used for consultation. 
 



 Stakeholders/Special Interests-131

September 13, 2002 
Page 41 
 
 

Congressman Earl Blumenauer 
Congressman David Wu 
Stephanie Hallock, Oregon Department of Environmental Quality 
Jeff Koenig, Washington Fish & Wildlife Commission 
Tom Fitzsimmons, Washington Department of Ecology 
The Honorable John Iani, U.S. Environmental Protection Agency 
Ms. Nan Evans, Oregon Coastal Management Program 
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Re:     Draft Supplemental Integrated Feasibility Report and Environmental 
    Impact Statement for the Columbia River Channel Improvement 
    Project (SEIS) 

 
Northwest Environmental Advocates (NWEA) appreciates the Army Corps of Engineers 
(Corps) agreement that the agency was required to issue a Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement for the Columbia River Channel 

SS-221  Improvement Project (DSEIS).  However, the DSEIS, as proposed, is so deficient in so 
many respects that it does not begin to remedy the deficiencies discussed by NWEA and 
others in comments provided in response to the previously-released draft and final 
Integrated Feasibility Report and Environmental Impact Statement for the Columbia River 
Channel Improvement Project as well as other regulatory documents related to the 
underlying project. 
 
I.       Public Disclosure 
 
Under federal law, the DSEIS is to serve two key purposes.  The first is to require federal 
agencies thoroughly and objectively to investigate, evaluate and disclose environmental 
consequences associated with any major federal action in sufficient detail to assist the 
agencies in determining whether and how to proceed with a proposed action.  The second  

SS-222  is to provide the public with a full and accurate disclosure of the likely environmental  
impacts of a proposed action, thereby encouraging full public involvement in the 
development of such information.  See, e.g., Baltimore Gas and Electric Company v. 
NRDC, 462 U.S. 87 (1983).  In order to fulfill these purposes, an EIS must describe the 
purpose and need for the proposed action, analyze the direct and secondary environmental 
and economic impacts of a range of alternative means to fulfilling that purpose, and, if 
mitigation, is proposed, analyze the effectiveness of the proposed mitigation. 
 

A.     Failure to Timely Provide Requested Information Renders Full Public 
Participation Impossible 

 
NWEA is hampered in its ability to respond to this DSEIS within the time frame allowed 
for public comments due to the ongoing failure of the Corps and other federal agencies,  

SS-223  namely the National Marine Fisheries Service (NMFS), to timely respond to numerous 
requests for documents made pursuant to the Freedom of Information Act (FOIA).  In 
fact, FOIA requests made to both the Corps and to NMFS as far back in time as May of 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-221.  The Final SEIS discusses changes to the proposal and new information regarding 
project impacts as required by NEPA.  The Corps disagrees that the Final SEIS is deficient. 
 
 
 
 
 
 
 
 
 
 
SS-222.  Comment noted.  NEPA does not require an analysis of economic impacts as the 
comment suggests, but the Final SEIS includes updated economic information.  The Final SEIS 
fully analyzes environmental impacts, including proposed mitigation. 
 
 
 
 
 
 
 
 
 
 
 
 
SS-223.  The Corps disagrees with the implication that FOIA is an integral part of the NEPA 
process.  The Corps has synthesized relevant information in the Draft SEIS.  Commenters need 
to focus their comments on that document.  There is a separate process for pursuing information 
under FOIA, including the timeliness of information. 
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this year have not been fully or, in some cases, even partially responded to.  The Corps has 
responded with documents to only three requests.  It has provided one seven-page document 
copied from the previous FEIS for the project in response to a request regarding various aspects  
of the relationship of the depth of the MCR to the 43-foot channel.  It has provided four pages in 
response to a request for all financial work sheets on annualized costs. And, it has provided a  
copy of a specific study requested by name.  For this reason, we request that you extend the 
timeframe for public comments until such time as information requested and required to fully 
understand the Corps’ own report is made publically available. 

SS-223 
Likewise, five days before the close of the comment period the Corps issued the “Technical 
Review of the Benefit and Cost Analysis in the Draft Supplemental Integrated Feasibility Report 
and Environmental Impact Statement Dated July 2002: Summary Report of the Technical Review 
Process and Results,” September 9, 2002.  It is unreasonable to expect the public to review this 
document, which is highly critical of the Corps’ benefits analysis at such a late date.  Moreover, 
due to the timing of this outside review, nothing in the DSEIS indicates, let alone incorporates,  
the Corps’ response to this document.  Notwithstanding the obvious limitations of the review 
process, the panel evaluating the reasonableness of the alleged benefits of the project raised many 
questions and cast many doubts.  To prevent public access to this information during the period 
when the public is allowed to comment on the SEIS is to preclude providing the public with full 
disclosure of biases, contradictory information, professional analyses, etc. identified by these 
experts that would assist it in commenting.  To request that the public comment on the DSEIS 
when the Corps itself has remained silent about the findings of the panel, is unfair.  On these 
bases, we also request that you extend the timeframe for public comments on the DSEIS. 
 

B.        Failure to Develop Necessary Data and Information Upon Which Analyses 
   Rely Defeats the Public Disclosure Purposes of NEPA 

 
Public disclosure in the process of developing an EIS is also seriously hampered when the Corps 
has not completed the studies that are necessary to fully evaluate the cumulative effects of the 
proposed action.  For example, twenty years ago, Washington state requested the Corps perform 
studies on the following issues: 

SS-224 
1.  Potential mitigation measures need to be selected and evaluated so losses 
     can be replaced. 
2.  Impact of salinity changes on the 151,000,000 plus salmonids migrating 
     downstream annually must be evaluated for such things as: 
     1.        Are there sufficient other areas for these fish to condition their  
                osmoregulatory systems to salt water?  If not, what happens to 
                them since fish area already stressed out when they enter salt 
                water? 
     2.        Does changing areas where fish condition themselves to salt water 
                impact timing of movement into ocean? 
     3.        How much food will be lost in places like Youngs Bay and what 
                will this do to overall production? 
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SS-223 (con’t).  The Corps disagrees that it was required to provide a public comment period on 
the ‘Technical Review of the Benefit and Cost Analysis’ in the Draft SEIS.  The Technical 
Review is itself a comment to the draft that the Corps will consider in the Final SEIS.  The Final 
SEIS includes these responses.  There is a 30-day comment period on the Final SEIS.  The 
Technical Panel to review benefits and costs met the week of August 5-9, 2002.  The panel’s 
meetings were open and transparent and the public was invited to attend.  All information 
provided to the panel was posted on the Corps’ website prior to the meeting.  All presentations 
made by the Corps’ facilitator, the Corps, Port of Portland and consultants were posted to the 
Corps’ website after the event.  The panel’s findings were also posted to the Corps’ website 
prior to the close of the public comment period.  The public has had approximately five months 
to digest the outcomes of the panel meeting and will have 30 days to comment on the Final 
SEIS and how the Corps has considered the panel’s work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-224.  Each of the enumerated comments, which appear to have been originally made to 
another Corps project, has been thoroughly reviewed for this action.  A variety of mitigation and 
restoration measures are proposed in both the 1999 Final IFR/EIS and in the Final SEIS.  
Salinity changes expected with the deepening have been modeled by both the Corps and the 
Oregon Graduate Institute.  The impacts included in this list from salinity changes have been 
addressed, using the modeling data, in the Final IFR/EIS, Final SEIS, the Biological Assessment 
and the Biological Opinions. 
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3.  Before and after habitat inventories should be done in places such as 
 Youngs Bay where salinity could change and effect types of vegetation.  
 These impacts to wildlife from changes should be evaluated. 

 
Letter to Joseph R. Blum, U.S. Fish & Wildlife Service rom James G. Fenton, Washington 
Department of Game, July 29, 1982.  Likewise, twenty years ago the U.S. Fish and Wildlife 
Service recommended the following studies be conducted in order to “obtain adequate 
information on significant impacts of this proposed [MCR deepening] project”: 
 

1.    Existing salinity data (from the Corps of Engineers, CREDDP, and NOS) 
       should be evaluated. 
2.    A numerical model, to be used to predict salinity distribution changes,  
       should be developed from the data evaluated in recommendation 1. 
3.    If a significant change in salinities is indicated, then biological studies of 
       key species in Youngs Bay should be initiated. 
4.    Previously undredged materials should be tested for grain size, heavy  
       metals, and other contaminants. 

SS-225             5.    Studies should be undertaken to determine the possibility of entrainment of  
       juvenile Dungeness crab, rates of entrainment, and location and timing of  
       migration across the bar. 
6.    Consideration should be given to initiation of a study to determine the  
        timing and migration over the bar of juveniles of commercially important  
        marine fish. 
7.    Effects of disposal on the present offshore disposal sites should be  
       determined, especially the physical aspects. 
8.    Studies should be initiated for the identification of one ore more additional 
       offshore disposal sites.  Alternative disposal methodologies should also be  
       explored. 

 
Letter to Colonel Robert L. Friedenwald, Army Corps, from Russell D. Peterson, U.S. Fish and 
Wildlife Service, August 27, 1982.   
 
Nine years ago, NMFS told the Corps that “studies should be conducted to determine timing 
restrictions and the best blasting techniques practicable for reducing fish kills from blasting in  
large river systems,” [studies] to address the probably increase in salinity of the estuary and its 

SS-226  effect on important fishes,” and “[studies] to better understand the habitat value of the proposed  
disposal areas and to determine the best ways that these habitats can be duplicated.”  Letter from 
Merritt E. Tuttle, National Marine Fisheries Service to Colonel Charles E. Cowan, Army Corps of 
Engineers, September 7, 1990 at 1, 2.   
 
These three examples are just a few among many requests made by local, state, and federal 
agencies to the Corps for additional data and analysis, many of which were made one to two 

SS-227  decades ago.  Today, the Corps reports it is in the middle of a three year study on white sturgeon. 
It is obtaining additional information on Dungeness crab.  It has not, however, completed those 
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SS-225.  As indicated above, all of the issues raised have been addressed and the studies done.  
These are described in detail in the Final IFR/EIS, Final SEIS, Biological Assessment and 
Biological Opinions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-226.  The items of concern expressed by the commenter were addressed in the ESA 
consultation with NOAA Fisheries and USFWS.  The Services’ Biological Opinions have 
concluded in the Terms and Conditions the following regarding blasting.  The blasting plan, 
outlined on page 6-20 of the 1999 Final IFR/EIS, will be developed in conjunction with federal 
and state agencies and submitted to the Services for approval 30 days prior to blasting.  The 
blasting plan will include specific monitoring actions to determine if any listed fish are killed or 
injured, and include a clause that, if the blasting results in a take of listed salmonids, the Corps 
will discontinue blasting until such time as that take can be assessed and measures enacted to 
minimize impacts. 
 
SS-227.  Since the 1999 Final IFR/EIS, the Corps and USEPA have worked with the states to 
conduct additional studies regarding sturgeon, smelt, Dungeness crab entrainment, and 
stranding.  The Corps also began the baseline studies were also begun for the Deep Water Site.  
All of these issues have been studied and discussed in the 1999 Final IFR/EIS, Biological 
Assessment and the Biological Opinions, and the Final SEIS includes information regarding 
sturgeon, smelt and Dungeness crab.  Please read our responses to the state comments.  It seems 
that the letters you referred to previously were the letters in response to the scoping process for 
the project.  All these issues were used to develop the studies and form the work groups 
established to address these issues. 
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studies despite the issuance of the DSEIS for public comment.  It has yet to respond to the  
requests from the State of Oregon for answers to questions and concerns about the entrainment 
risks and impacts to white sturgeon, the impacts of the project on smelt, the impacts of disposal  
on sturgeon rearing habitat in the estuary, the ocean disposal sites, the effects of ocean disposal  
on the development of unsafe wave activity, how the Corps intends to use so-called “adaptive 
management” to monitor and address problems with the deep water site, the lack of baseline 
biological information for the deep  water site, effects of dredged spoil disposal on the crab 
fishery, etc.  The failure of the Corps to conduct studies both at all, and specifically in advance of 

SS-227  the development of final environmental impact statements, is an on-going and long-term problem  
that is contrary to the requirements of NEPA, the Clean Water Act, the Endangered Species Act, 
the Coastal Zone Management Act, and other federal laws.  While some or all agencies may be 
willing to allow the Corps to study issues for which insufficient data and information exist to issue 
conclusive findings, the law requires the development of this information in advance of the 
proposed action.  In point of fact, the Corps cannot argue that these issues are new concerns that  
it can only attend to in the future.  Its failure to respond to the issues in the past is its own fault. 
The public, other agencies, and the environment should not be made to pay for the Corps’ 
recalcitrance.  The lists above are not an exhaustive catalogue of all of the concerns and questions 
and requests for data and analysis made by local, state, and federal agencies.  They are merely 
illustrative. Many of these and other issues are over twenty years old and yet remain, not only 
unanswered but entirely unaddressed by the Corps.  
 

C.      Failure to Fully Respond to Public Comments on FEIS, DEIS, and Other 
          Regulatory Documents Renders the DSEIS Inadequate 

 
As with the requests made by numerous local, state, and federal agencies, some but not all of 
which are discussed above, the Corps has failed once again, in its DSEIS, to respond to the 
comments made by members of the public on the FEIS and the DEIS for this project, and on  
similar regulatory documents for related proposed projects, including operation and maintenance 

SS-228  dredging for the river and the MCR.  It defies imagination why the Corps does not believe that it 
is required to respond in a scientific and meaningful way to these comments and it underscores the 
extreme cynicism that is being displayed, not only by members of the public but by 
representatives of other government agencies.  It is time that the Corps recognize it can no longer 
flaunt the requirements of federal law with impunity. 
 

D.     The Proposed Adaptive Management Scheme is Not Based on Baseline 
         Information, a Monitoring Program, Clear Project Responses to Identified 
         Problems, or an Established Remedy to Overall Project Failure to Protect the 
         Environment 

 
The proposed adaptive management scheme in the DSEIS is a flawed response to the Corps’ 
ongoing failure to obtain sufficient information to meet the requirements of NEPA, and other  

SS-229  federal laws that require information and analysis in advance of an environmentally destructive 
and costly project such as the proposed channel deepening.  Although agreed to by NMFS, in an 
egregious abdication of its responsibilities pursuant to the Endangered Species Act, the proposed 
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SS-228.  The studies referred to in SS-227 respond in a scientifically meaningful way to issues 
identified by the state and other commenters.  A number of studies specifically address the 
cumulative impacts of channel improvement with the Mouth of the Columbia River project. 
 
 
 
 
 
 
 
 
SS-229.  The reference to the estuary as “highly degraded” oversimplifies the existing 
conditions.  Impacts to existing conditions need to be considered on specific parameters and 
species.  The consultation on listed salmonids explicitly addressed the NOAA Fisheries and 
USFWS’s earlier concerns that the project’s impacts were high in light of the condition of the 
system from the standpoint of salmonids.  After extensive work with an independent science 
panel, NOAA Fisheries and USFWS concluded that the impacts would not likely jeopardize the 
continued existence of the species and further, safeguard techniques will be employed through 
Best Management Practices.  This process also developed monitoring measures and an adaptive 
management framework to respond to new information. 
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adaptive management approach is intended to overcome the Corps’ having failed to produce basic 
information regarding much of anything related to likely project impacts.  In the absence of 
baseline information, which, as discussed elsewhere in these and others’ comments, is absent with 
regard to many issues, the adaptive management approach cannot know what negative impacts 
are unacceptable nor be able to detect them.   
 
Likewise, the Corps has not demonstrated that small incremental negative effects are either 
tolerable, given the highly degraded state of the estuary and the status of many species, or 
measurable.  If they are not tolerable when measured against the baseline conditions -- an analysis 
the DSEIS fails to conduct -- but they are not measurable, the proposed adaptive management 
scheme is no more than a hoax.  It certainly cannot be thrust forward as a solution to either 
inadequate analysis or unacceptable project impacts.  Similarly, the DSEIS cannot rely upon a 
monitoring program that, despite plenty of interagency activity (excluding, as we understand it, 
the state agencies), has yet to be developed.  The public cannot comment on the benefits of  
proposed adaptive management which itself relies wholly on detection of impacts, if there is no 
information on how those impacts will be identified or the level of commitment that will be made 

SS-229  by the Corps to monitoring.  The proposed monitoring scheme, to the extent that it is set out in  
the DSEIS and other project documents, only demonstrates a completely inadequate longevity to 
the monitoring, given the time frame in which project effects are likely to appear and the length of 
the project itself, and a completely inadequate frequency of  monitoring.  It is clear that NMFS  
has simply capitulated to the desires of the Corps to continue its multi-decade approach to  
learning as little about the Columbia River Estuary and the impacts of its many projects as it can.  
 
Finally, the DSEIS does not establish clear project responses to problems that may be identified 
but rather suggests that the public should once again trust the same agencies that have cut this and 
previous deals on the Columbia River navigation and power system to solve those problems.  This 
is unacceptable particularly in light of the extremely high environmental and economic cost 
associated with pushing threatened and endangered species to the brink of extinction.  Finally, the 
DSEIS has entirely failed to explain what a possible remedy could be if the project fails to protect 
the environment.  Is the Corps proposing that if the project is found to exacerbate the current 
unacceptable ecosystem impacts of dredging and other related projects that it will allow the three 
feet to fill back in?  
 

   E.      NEPA Law Requires New Analysis Where There is New Science 
 
NEPA case law requires new analysis where there is new science.  The EIS for the MCR was 
finalized in 1983.  Since that time significant new science and new information have become 
available that the Corps is required to incorporate in a supplement to the existing EIS.  Safe  

SS-230  transit issues related to the MCR have been significantly altered since 1983 by the Corps own  
actions. The deepening of the bar, along with dredging disposal locations and methods, have 
altered the dynamics of the MCR making previous studies obsolete.  Likewise, there is new 
science on the effects of toxic contaminants on salmon which is completely ignored in the DSEIS. 
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SS-229 (con’t).  The extensive work on the SEI panel to address issues concerning impacts to 
salt water intrusion, hydrology, sediment quality and contaminant, and fisheries demonstrates 
the Corps’ commitment to investing considerable resources in understanding the Columbia 
River.  Similarly, the work since 1999 on sturgeon, smelt, and crab involved significant 
investments in resources. 
 
Adaptive management is used throughout the scientific community to deal with uncertainties 
that may arise in any assessment process.  It is the Corps’ intent to use this process to identify 
and resolve unforeseen impacts.  The Final SEIS has been revised to include additional 
information on the adaptive management process. 
 
 
 
 
 
 
 
 
 
 
 
SS-230.  The comment does not identify a specific case that stands for the proposition that “new 
analysis is required where there is new science.”  The comment also does not identify specific 
new science that the Corps and USEPA have not analyzed.  The Corps and USEPA have 
analyzed new information regarding impacts of disposal from the MCR in the DMMP EIS and 
the 1999 Final IFR/EIS for the channel improvement project.  The Corps has also analyzed 
impacts from dredging in the Environmental Assessments for the MCR project.  In addition, the 
Corps has recently assessed the impacts of MCR on coastal erosion and crab entrainment. 
 
The comment’s reference to toxic contaminants is inaccurate.  The SEI process used for 
consultation reviewed the issue regarding toxics systematically.  Appendix B of the BA 
summarized the results of this analysis.  The Corps provided the Services with additional data 
reflecting over 1,300 stations during the consultation process.  Over 100 separate Corps studies 
representing more than 4,000 samples on the Columbia River have been identified to date.  This 
information was analyzed as part of the Corps’ amendment to the Biological Assessment.  This 
information continues to be updated.  The Corps is actively populating the SEDQUAL Database 
to include these identified Corps studies.  The Biological Opinion includes a discussion of all of 
this information in reaching its conclusion that the project does not have an unacceptable 
impacts on salmonids. 
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II.     Cumulative Effects Analysis is Required. 
 

A. A Comprehensive EIS is Required Where Several Proposals Have 
Cumulative or Synergistic Effects and Direct and Reasonablely Foreseeable 
Indirect Effects Must be Considered in the DSEIS. 

 
Federal law requires the Corps to evaluate a project's direct, indirect and cumulative impacts, 
including "impacts on the environment which result from incremental impact on the action when 
added to other past, present, and reasonably foreseeable future actions."  40 C.F.R. § 1508.7.  
The Corps is obligated to identify "all other actions—past, proposed, and reasonably 
foreseeable—that have had or are expected to have impacts in the same area" and "the overall 
impact that can be expected if the individual impacts are allowed to accumulate."  City of Carmel-
by-the-Sea v. United States Dep't of Transp., 95 F.3d 892 (9th Cir. 1996).  Despite these federal 
requirements, the Corps continues to omit identification and analysis of the effects of past,  
current, and future actions that affect the same area, the species that use the area, and the 
economics related to the project area.   
 
Cumulative impact “is the impact on the environment which results from the incremental impact 
of the action when added to other past, present and reasonably foreseeable future actions.” 40 
C.F.R. §1508.7. Cumulative impacts are one of the factors in determining the significance of the 
action. “Whether the action is related to other actions with individually insignificant but 
cumulatively significant impacts. Significance exists if it is reasonable to anticipate a cumulatively 
significant impact on the environment.” 40 C.F.R. §1508.27(7). Significance of proposed action 
requires evaluation of effect on society, nation, region, locality, and affected interests. 

SS-231 
Recent Ninth Circuit cases stress the importance of cumulative impacts discussion in NEPA 
analysis, and have remanded assessments back to the agencies for failure to complete adequate 
cumulative effects analysis.  See Blue Mountains Biodiversity, 161 F.3d 1208, 1214-16 (9th Cir. 
1998) (reversing and enjoining timber sale evaluated under EA for failure to consider cumulative 
impacts); Carmel by-the-Sea v. U.S. Dept. of Transp., 123 F.3d 1142, 1160-61 (9th Cir. 1997) 
(ordering Federal Highway Administration to re-evaluate its cumulative impacts analysis for a 
highway project in California because EIS ““fails both to catalogue adequately past projects in the 
area, and to provide useful analysis of the cumulative impacts of past, present and future projects 
and the [proposed project]””); Muckleshoot Indian Tribe v. USFS, 177 F.3d 800, 811 (9th Cir. 
1999) (enjoining Forest Service land exchange for failure to consider cumulative impacts, and 
rejecting Forest Service analysis which amounted to ““very broad and general statements devoid 
of specific, reasoned conclusions””); Idaho Sporting Congress v. Thomas, 137 F.3d 1146, 1152 
(9th Cir. 1998) (noting that ““sparse”” discussion of cumulative impacts in a timber sale EA may 
be inadequate, but enjoining sale on other grounds). In Neighbors of Cuddy Mountain v. USFS, 
137 F.3d 1372 (9th Cir. 1998) the court enjoined Forest Service timber sales for deficient 
cumulative impacts analysis. The Ninth Circuit stated in plain terms what NEPA requires of 
cumulative impacts analysis: to “consider” cumulative effects, some quantified or detailed 
information is required. Without such information, neither the courts nor the public, in reviewing 
the Corps decisions, can be assured that the Corps provided the hard look that it is required to 
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SS-231.  The Corps agrees that federal law requires review of direct, indirect and cumulative 
impacts.  See 40 C.F.R. §1508.7, 1508.8.  The Corps further acknowledges that federal courts in 
the Ninth Circuit have addressed the discussion of cumulative impacts in NEPA documents. 
 
The Draft SEIS specifically addresses cumulative impacts (both direct and indirect) in §6.12 
discussing cumulative impacts and in other sections, specifically those addressing alternatives, 
the affected environment, and impacts in general (as opposed to only cumulative impacts).  
Moreover, the cumulative impacts section of the Final SEIS (as well as other sections) has been 
expanded to address specific comments and concerns raised during the public comment process. 
 
The term ‘cumulative impacts’ is defined in NEPA regulations as: 
 

[T]he impact on the environment which results from the incremental impact of 
the action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person 
undertakes such actions.  Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a period of time. 

 
40 C.F.R. §1508.7.  The terms ‘impacts’ and ‘effects’ as “used in [NEPA] regulations are 
synonymous.”  40 C.F.R. §1508.7.  The term ‘effects’ is defined as: 
 

(a)  Direct effects, which are caused by the action and occur at the same time 
and place. 
(b)  Indirect effects, which are caused by the action and are later in time or 
farther removed in distance, but are still reasonably foreseeable.  Indirect 
effects may include growth inducing effects and other effects related to induced 
changes in the pattern of land use, population density or growth rate, and 
related effects on air and water and other natural systems, including 
ecosystems. 

40 C.F.R. §1508.8. 
 
The Corps also notes that the case City of Carmel-by-the-Sea v. United States Dep’t of Transp., 
95 F.3d 892 (9th Cir. 1996) was withdrawn and superceded by City of Carmel-by-the-Sea v. 
United States Dep’t of Transp., 123 F.3d 1142 (9th Cir. 1997). 
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provide.  Id. at 1379. 
 

1. The Corps has Improperly Segmented Columbia/Willamette/Snake 
Navigation Projects in its NEPA Reviews 

 
NEPA requires that proposals "which are related to each other closely enough to be, in effect, a 
single course of action shall be evaluated in a single impact statement." 40 C.F.R. 1502.4(a). A 
NEPA document is supposed to analyze the impacts of "[c]onnected actions," including actions 
that are "interdependent parts of a larger action and depend on the larger action for their 
justification." Id. §1508.25(a)(1). In the instant case, the "larger action" is at the very least the 
Corps’ decision to maintain the entire Columbia/Willamette/Snake navigation channel.  As each 
portion of this channel, including berths and basins, is “upgraded” by increasing its depth each is 
an "interdependent part" of that larger action and therefore must all be addressed together in one 
NEPA document.  NEPA requires the government to prepare a comprehensive impact statement 
if several projects are significantly interdependent. Kleppe v. Sierra Club, 427 U.S. 390, 408, 96 
S. Ct. 2718, 2730, 49 L. Ed.2d 576, 590 (1976).  For example, the Ninth Circuit and other courts 
have time and again rejected segmentation of road projects, and have remanded to the agencies 

SS-232  for preparation of a comprehensive NEPA document. See, e.g., Daly v. Volpe, 376 F. Supp. 987  
(W.D. Wash.1974), aff'd, 514 F.2d 1106 (9th Cir. 1975); Named Individual Members of San  
Antonio Conservation Soc. v. Texas Highway Dept., 446 F.2d 1013 (5th Cir. 1971), cert. denied, 
406 U.S. 933, 92 S. Ct. 1775, 32 L. Ed.2d 136 (1972); Swain v. Brinegar, 517 F.2d 766 (7th Cir. 
1975); Swain v. Brinegar, 542 F.2d 364 (7th Cir. 1976); Indian Lookout Alliance v. Volpe, 484 
F.2d 11, 16 (8th Cir. 1973); Ecology Center of Louisiana v. Coleman, 515 F.2d 860 (5th Cir. 
1975); Sierra Club v. Volpe, 351 F. Supp. 1002 (N.D. Cal.1972); Dickman v. City of Santa Fe,  
724 F. Supp. 1341 (D.N.M. 1989); Appalachian Mountain Club v. Brinegar, 394 F. Supp. 105, 
114 (D.N.H. 1975); Conservation Society of Southern Vermont v. Secretary of Transportation,  
362 F. Supp. 627 (D. Vt. 1973), aff'd, 508 F.2d 927 (2d Cir. 1974), vacated on other grds, 423 
U.S. 809, 96 S. Ct. 19, 46 L. Ed.2d 29 (1975); Thompson v. Fugate, 347 F. Supp. 120 (E.D. Va. 
1972); Committee to Stop Route 7 v. Volpe, 346 F. Supp. 731 (D. Conn.1972); Citizens 
Expressway Coalition v. Lewis, 523 F. Supp. 396 (E.D. Ark. 1981). See also Thomas v. Peterson, 
753 F.2d at 758-60 (EIS for road must address other projects related to the road, such as timber 
sales); Save the Yaak Comm. 840 F.2d 714 (same).  Deepening portions of a river/estuarine  
system that the Corps has arbitrarily divided into separate units, and analyzed as separate entities, 
is identical in its effect on both the environment and the NEPA process as segregating portions of 
road development. 
 
At the very least, the dredging projects of the MCR, the upriver portions of the Columbia, the 
Willamette, and the proposed project should be addressed together in a single NEPA document.  
The river channel cannot be used without the MCR, the navigation system not fully utilized 
without the upstream segments dredged, the value of continued shipping to the Port of Portland 
not realized without the Willamette.  Yet in no NEPA document has the government analyzed the 
Columbia/Willamette navigation system in its entirety.  Instead, it has committing the classic 
NEPA segmentation violation by preparing separate EAs and EISs for each separate project.  
Courts have noted that taking this piecemeal approach when analyzing road impacts avoids 
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SS-232.  The Corps and USEPA agree that NEPA’s implementing regulations require the 
consideration of connected actions (as well as cumulative and similar actions).  The Corps and 
USEPA, however, disagree with the comment that the MCR, upriver portions of the Columbia 
River, the Willamette River, and the channel improvement project are all connected actions that 
have been improperly segmented and that should instead be considered in a single NEPA 
document.  The specific comments regarding alleged segmentation are addressed below.  
Further, as discussed above, Section 6.12 of the Final SEIS does review the cumulative impacts 
of the project.  This cumulative impacts analysis reviews the project’s impacts together with 
impacts of other actions, including the MCR, upriver portions of the Columbia River, and the 
Willamette. 
 
The Corps and USEPA note the case law referenced in the comment.  The majority of the cases 
cited apply to road projects, and how certain lengths of road were subjected to NEPA review 
and therefore, have limited value in determining whether and to what degree diverse projects 
along the Columbia River and Willamette River should be considered in the same NEPA 
document.  Moreover, many of the cited cases involve situations where a project proponent was 
alleged to have segmented a larger project into smaller projects as a way to evade NEPA review 
altogether.  Accordingly, these cases are of limited value in the context of the channel 
improvement project, potential future activities in the Willamette River, the MCR, and 
management of the upstream dams and maintenance dredging because all of these projects and 
activities are considered in Section 6.12 of this Final SEIS; additionally, they have been 
subjected to a complete NEPA review (MCR, maintenance dredging, management of the 
upstream dams), are being subject to a complete NEPA review (the channel improvement 
project), or will be subjected to additional NEPA review when appropriate (Willamette River 
activities).  Final SEIS, Section 6; see also response SS-234 regarding the Willamette River.  In 
contrast, the comment merely complains about the way the Corps has exercised its discretion to 
conduct its NEPA review of the different projects.  The Corps and USEPA note that its review 
of these different projects reflects the distinctions between such projects established by 
Congress. 
 
Actions that have “independent utility” are not connected actions and need not be analyzed in 
the same EIS.  Wetlands Action Network v. United States Army Corps of Engineers, 222 F.3d 
1105, 1118 (9th Cir. 2000); Morongo Band of Mission Indians v. Federal Aviation 
Administration, 161 F.3d 569, 579-80 (9th Cir. 1998); Northwest Resource Information Center, 
Inc. v. National Marine Fisheries Service, 56 F.3d 1060, 1067-68 (9th Cir. 1995) (NRIC). An 
action has independent utility from another action if it will take place with or without the other 
action.  Wetlands Action Network, 222 F.3d at 1118; Morongo Band, 161 F.3d at 580; NRIC, 56 
F.3d at 1068.  An action can have independent utility even when another later potential action 
cannot occur without the first action so long as the first action is independent of the potential 
subsequent action.  Trout Limited v. Morton, 509 F.2d 1276, 1285 (9th Cir. 1974). 
 
As demonstrated by the revised economic analysis for the project (See Final SEIS, Chapter 3), 
the channel improvement project has utility independent of all potential future changes to the 
other currently authorized projects mentioned in the comment, and will take place regardless of 
any such future changes to these other authorized projects, including the Willamette River.  
Again, the cumulative impacts analysis in the Final SEIS reviews the Project’s impacts together 
with impacts of other actions, including the MCR, upriver portions of the Columbia River, and 
the Willamette. 
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consideration of the environmental costs and a thorough study of alternatives. One court wrote: 
 

National environmental policy requires a detailed analysis of the long-range 
environmental costs of proposed action and a thorough study of the available 
alternatives before any action is taken. Planning and building highways in a 
piecemeal fashion threatens to frustrate this policy by allowing a gradual, day-to- 
day growth without providing an adequate opportunity to assess the overall, long-
term environmental effects of that growth. . . . Placement of one highway segment 
tends to limit the range of alternatives for placement of succeeding segments. . . .  
As a practical matter, commitment of resources in one section tends to make  
further construction more likely. 

SS-232 
Patterson, 415 F. Supp. at 1282.  The fact that there are several maintenance projects planned for 
this system is evidence that improper segmentation is occurring. Id. at 1283. 
 
The courts have considered three criteria in deciding whether a NEPA document has considered a 
proper length of highway: (1) whether the segment connects logical termini; (2) whether the 
segment has an independent utility; (3) whether the length of the section assures an adequate 
opportunity for consideration of the alternatives to the proposed action (both whether and where  
to build). Daly v. Volpe, 376 F. Supp. 987 (W.D. Wash.1974), aff'd, 514 F.2d 1106 (9th Cir. 
1975); River v. Richmond Metropolitan Authority, 359 F. Supp. 611, 635 (E.D. Va), aff'd, 481 
F.2d 1280 (4th Cir. 1973); Sierra Club v. Froehlke, 534 F.2d 1289 (8th Cir. 1976). The various 
dredging projects at issue, including the proposed channel deepening, only make sense when they 
are considered together.  Therefore, the Corps is required in its DSEIS to analyze these segments 
together in one combined NEPA document. 
 

a.      The Federal Columbia River Power System is a Required Part 
    of the Cumulative Effects Analysis 

 
In the DSEIS, the Corps has failed to evaluate the cumulative effects related to the Federal 
Columbia River Power System (FCRPS).  The FCRPS actions will occur directly upriver from the 
proposed channel deepening project; as part of the same Columbia River ecosystem, FCRPS 
actions will have foreseeable cumulative effects when considered in conjunction with the channel 
deepening project.  In particular, FCRPS actions affect the health of the Columbia River estuary, 

SS-233  as does the proposed project.  If the Corps has underestimated the actual effects of the proposed 
FCRPS actions, the estuary may be in significantly worse condition at the time of channel 
deepening than has been assumed in the DSEIS.  If it fails to execute the proposed FCRPS 
actions, it will surely be in worse condition.  The environmental impacts of the FCRPS actions 
and the channel deepening project cannot be evaluated in isolation; as a result, the Corps has 
improperly excluded the FCRPS actions from its assessment of the cumulative impacts associated 
with channel deepening. 
 
The DSEIS must address the impacts of oil spills, leaks, and discharges from Columbia River 
dams operated by the Corps.  Oil, in addition to containing PCBs historically, contains PAHs 
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SS-232 (con’t).  Concerns over sediment contamination and uncertainty regarding the scope and 
timing of remedial investigations and actions in the Willamette River led the Sponsor Ports to 
ask that the Corps delay deepening work on the Willamette channel.  Subsequent to the issuance 
of the 1999 Final SEIS and Chief’s Report to Congress, USEPA designated Portland Harbor, 
which includes a 5.5-mile portion of the navigation channel, as a federal Superfund cleanup site.  
The Superfund listing creates uncertainty surrounding the timing and details of any channel 
improvements in the Willamette River. 
 
Cleanup under the Superfund program will involve extensive study of the area, evaluation of 
alternatives, and public involvement in the selection of a final cleanup plan.  The final cleanup 
plan selected by EPA may result in changes to the previously proposed channel improvements 
for the Willamette River – changes that cannot be anticipated at this time.  Any improvements to 
the channel in the Willamette River will therefore, take place under conditions different from 
those found today – i.e., conditions reflecting the Superfund cleanup.  Accordingly, the Sponsor 
Ports and the Corps will not move forward on deepening in the Willamette River channel until 
plans are fully in place for any necessary remediation.  See Final SEIS, Section 1 (explaining 
deferral of Willamette River plans).  Further, once remediation plans are in place, the Corps 
plans on re-evaluating the costs and benefits of the Willamette River reach to ensure that 
deepening it is still justified.  Finally, at such time as the Sponsor Ports and the Corps may 
proceed with channel improvement activities for the Willamette River, the Corps will conduct 
appropriate additional NEPA review.  For these reasons, as previously mentioned, the Final 
SEIS economic analysis does not include any benefits based on Willamette River deepening.  A 
discussion of the cumulative impacts of reasonably foreseeable actions on the Willamette River 
is included in the Final SEIS.  Final SEIS Section 6.12. 
 
 
 
SS-233.  The Corps disagrees with the comment that the Draft SEIS fails to consider the 
cumulative impacts of the FCRPS.  The potential cumulative impacts of the FCRPS are fully 
evaluated in the Draft SEIS, and the expanded cumulative impacts section in the Final SEIS.  
Furthermore, the effects have been evaluated in more detail in the December 2000 NOAA 
Fisheries and USFWS Biological Opinions for the FCRPS. 
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which have been shown in recent studies done by NMFS following the Exxon Valdez spill, to far 
exceed present-day notions of safe levels for salmon and to have rendered current water quality 
criteria entirely irrelevant. 
 

b.        Willamette River Toxic Contamination is a Part of the 
   Required Baseline Conditions 

 
NEPA requires that the Corps take past, present, and reasonably foreseeable future activities into 
account in its analysis.  To segregate the evaluation of the Columbia and Willamette channel 
deepening projects is to seriously jeopardize the integrity of the analysis. The effect of activities 
and pollution within the Willamette flow directly into the Lower Columbia River and indirectly to 
the Columbia through the Multnomah Channel.  The Willamette is a substantial source of Lower 
Columbia River pollution, even in the absence of the proposed project.  See e.g., Lower Colombia 
River Bi-State Program, Reconnaissance Survey of the Lower Columbia River, Task 2 Data 
Analysis Report, March 4, 1992, at 119.  There is no doubt that the Willamette River is a 
substantial source of the toxic contaminants that are causing violations of Oregon water quality 
standards in the Lower Columbia, discussed below.  This is true regardless of whether the toxins 
pass into the Columbia in the water column or bound to sediments.  The unacceptably high levels 
of toxic contamination in the estuary are largely the result of upstream pollution, including from 
the Willamette.  Information now exists that the Lower Willamette River is more contaminated 
than previously believed and, in fact, is contaminated sufficiently to have been designated a 
federal Superfund site.  Regardless of the clean-up approach chosen, substantial pollution loads 
are likely to enter the Columbia River in the near future, during the life of the proposed channel 
deepening project.  Therefore, the proposed project must be evaluated in conjunction with these 
imminent new loadings of toxic pollutants, rather than in feigned ignorance of them.  Instead, the 
DSEIS takes the position that they are irrelevant. 

SS-234 
The Corps does not yet have sufficient information about the nature and extent of this Willamette 
River contamination upon which to evaluate the risk posed to Columbia River beneficial uses.  
See e.g., National Oceanic and Atmospheric Administration (NOAA) Preliminary Natural 
Resource Survey for the Lower Willamette River, September 8, 1999 at 18.  NOAA found that it 
could only make preliminary findings about the risks posed to natural resources in the Willamette 
River because it lacks three areas of information necessary to make a complete evaluation.  Those 
are as follows: 1) “there is little comprehensive information regarding the areal and temporal 
distribution of contaminants,” 2) “there is little information about the toxicity of site-related 
substances to the aquatic species of interest to NOAA,” and 3) “little is known about the effects  
of exposure to the combination of substance that may be in the study area.” Id. at 18-19.  The  
same analysis of risks to beneficial uses, including but not limited to the threatened and 
endangered species that are the topic of NOAA’s primary concern, is necessary for the Corps to 
determine the costs associated with the proposed project.  
 
There are at least three ways in which the Corps’ failure to evaluate the effect of the Willamette 
undermines its analysis of the Columbia.  First, there are bird and mammal species that use both 
rivers as food sources,.  Second, species that transit both rivers are subject to contamination from 
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Corps of Engineers Response 
 
 
 
 
 
 
SS-234.  The Willamette River is listed as a Superfund site under CERCLA.  The remedial 
investigation and feasibility study necessary to develop a cleanup plan for the Willamette River 
have not been completed.  Accordingly, the Final SEIS properly acknowledges that remediation 
of the Willamette River is reasonably foreseeable and notes that at this time, it is not known 
what actions will be taken to remediate the Willamette River or what the effects of any 
remediation may be.  See Final SEIS §6.12.  Given the uncertainty that arose from the 
Superfund listing over the precise nature and duration of any future actions necessary to 
remediate the Willamette River, the Final SEIS also properly acknowledges that determining the 
nature and magnitude of any potential impacts stemming from any future deepening of the 
Willamette River channel are largely speculative at this time.  However, those effects that are 
reasonably foreseeable are discussed in the cumulative effects analysis in the Final SEIS.  See 
Final SEIS §6.12.  Given the uncertainty associated with the cleanup, deepening of the 
Willamette has been deferred at this time.  Accordingly, the Final SEIS economic analysis does 
not include any benefits based on deepening of the Willamette River navigation channel or 
construction of port facilities.  See response SS-4 and SS-232. 
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both. Third, there are additional loadings to species that use the depositional areas of the estuary  
or are dependent upon biota that are contaminated by depositional areas.  For example, analyses  
of the effect of toxic contaminants on out-migrating salmonid must evaluate the duration of the 
exposure.  Salmonids using both rivers will receive different exposures than those that do not.  
Studies on Puget Sound salmonid have demonstrated that use by juveniles of contaminated habitat 
for just three weeks causes a range of disorders including immune deficiency problems.  The 
duration of exposure to toxic contaminants of salmonid stocks rearing in the Willamette River 
could be longer depending upon the status of the dredging project.  The amount of biologically-
available toxins in the Lower Columbia River will be increased if the Willamette River shipping 
channel is also deepened.  On the basis of existing information about contamination of the 
Willamette, including but not limited to shipping berths and turning basins, this increase would 
likely be significant.  The additional toxic loading to the Columbia must be evaluated.  Finally, 
species, such as birds, that use both rivers as a source of food will be affected by the two projects 
being done in tandem as well as if only the Columbia portion moves forward.  The DSEIS simply 
cannot pretend these issues away. 

SS-234 
Even if the Willamette portion of channel deepening does not go forward, some form of 
remediation, whether removal or capping will have to be done.  Any decision to remove sediments 
from specific sites and/or the river will result in contributions of toxic contamination to the Lower 
Columbia River.  Any decision not to remediate will result in storm-driven contributions 
downstream.  Any decision to cap sediments will also have an impact on beneficial uses.  To 
proceed with channel deepening in complete ignorance of the likely toxic burdens on species, 
including threatened and endangered species whose status has already been made more precarious 
by this particular form of environmental pressure, is contrary to the requirements of federal law.  
Even without complete knowledge about the Portland Harbor, its contaminants, the levels of  
those contaminants, and the clean-up options that will be chosen, the Corps is fully capable of 
obtaining sufficiently improved data upon which some analysis could inform the DSEIS process. 
 

c.   Columbia, MCR, Willamette, and Snake River Operation and 
Maintenance Dredging, Berth & Turning Basin Dredging, and 
Dredge Spoil Disposal Must be Evaluated Together for Their 
Cumulative Impact on the Ecosystem and Speices 

 
The Columbia, MCR, Willamette, and Snake River operation and maintenance dredging, berth  

SS-235  and turning basin dredging, and dredge spoil disposal must be evaluated together for their 
cumulative impact on the affected ecosystem and the affected species  
 

3. The EIS for the Mouth of the Columbia River is Grossly Outdated  
and a Supplemental EIS is Required 

 
In response to public comments on the Environmental Assessment for Maintenance Dredging at 
the Mouth of the Columbia River New Disposal Site, Oregon-Washington, May 2002, the Corps 

SS-236  states that its 1983 MCR EIS “adequately addresses the requirements under the National 
Environmental Policy Act for maintenance of the MCR entrance channel to its currently 
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SS-235.  The cumulative effects analysis in the Final SEIS has been revised in response to 
comments.  The revised analysis addresses the effects of maintenance dredging at the MCR and 
the Willamette and Snake Rivers.  See Final SEIS §6.12.  For purposes of evaluating the effects 
of the channel improvement project, the 1999 Final IFR/EIS and Final SEIS address the effects 
of maintenance dredging as well as the effects of deepening the channel to 43 feet.  Throughout 
the 1999 Final IFR/EIS and Final SEIS, the quantities of material to be dredged and disposed 
include construction and maintenance quantities, as well as incremental changes in future 
maintenance quantities associated with deepening.  Similarly, the evaluation of potential effects 
of the channel improvement project covers both construction and maintenance activities.  
Additional analysis of the effects of maintenance dredging for the 40-foot channel is contained 
in the June 1998 Dredged Material Management Plan and Supplemental Environmental Impact 
Statement (DMMP). 
 
SS-236.  The action the Corps is reviewing is the channel improvement project, not the MCR.  
The Corps has responded to comments regarding cumulative impacts in SS-231 through SS-234.  
This comment, however, simply restates objections to the MCR Environmental Assessment.  
This is not the appropriate forum to discuss the MCR EA or the need for an SEIS for the MCR 
project. Similarly, the NEPA process is not the proper place to discuss NWEA’s complaints 
about the Corps’ response to a FOIA request where the Corps indicated it had no documents. 
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authorized depth.”  As discussed at length below, the 1983 document is grossly outdated and no 
longer – if it could even be argued that it was ever sufficient – remains a sufficient basis upon 
which to continue MCR projects.  NEPA case law requires that the Corps update this document 
with a supplemental EIS. 

SS-236 
In addition to the issues discussed elsewhere in these comments, the shipping channel at about 
river mile 4-5 is experiencing a severe migration to the north.  The Corps has remained silent 
about this change in the channel and whether it intends to alter the location of the existing channel 
on paper or in the river.  In response to a Freedom of Information Act (FOIA) request sent by 
NWEA on August 12, 2002 the Corps responded to a request for documents question regarding 
this change in channel alignment by stating it had no documents.  That answer, however, defies 
belief.  If lay people and commercial users of the channel are discussing the problem, how could 
the Corps not have any documents whatsoever regarding it?  The Corps has an outstanding 
requirement pursuant to NEPA to prepare an EIS discussing the environmental and economic 
ramifications of either realigning the channel or redredged where it was designed to be, both in 
terms of dredging and spoil disposal. 
 

4. The Corps has not Complied with NEPA Regarding Ocean Disposal 
Sites 

 
Public comment in response to the Environmental Assessment for Maintenance Dredging at the 
Mouth of the Columbia River New Disposal Site, Oregon-Washington, May 2002, requested that 
the Corps prepare and EIS for the MCR including ocean disposal sites.  In response, the Corps 
stated that the combination of its extremely outdated 1983 MCR EIS, Environmental Assessments 
in 1993 and 1997 for expansion of ocean dumping sites, and the 1999 EIS for the channel 
deepening project were sufficient to address the requirements of NEPA with regard to ocean 
disposal sites.  A determination of significance of the impact of an action is the basis for 
determining whether an EIS is required to designate ocean disposal sites.  The Corps has 

SS-237  determined that there will be no significant impact on the environment by designating an ocean  
disposal site.  It has done this in the absence of any baseline data on the populations of crab that 
depend on the 14-15 square miles the Corps and U.S. Environmental Protection Agency (EPA) are 
proposing to designate.  Yet, ocean disposal in essence sterilizes the an active dump site (and 
beyond) for commercial crab production.  For example, at Site B, the loss of production has been 
over 90 percent.  We understand the Corps is conducting an inventory of crab in the ocean at two 
sites (deepwater and site E), yet site E has now been used for 5-6 years so it is now impossible to 
obtain a pre-dump abundance level at and beyond the site.  These, and many other issues  
regarding ocean dumping, have been set out by numerous commenters in the last few years. 
However, the Corps has failed to address significant issues related to the environmental and 
economic impacts of the ocean dumping sites in the combination of these documents.  Therefore, 
the Corps is required to prepare a Supplemental EIS for ocean disposal. 
 

B. The Past: Establishing Baseline Conditions is Essential to Comply with 
NEPA’s Requirements to Evaluate the Cumulative Impacts of Past, Present, 
and Reasonably Foreseeable Future Actions 
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SS-236 (con’t).  Recently, there has been unusually heavy shoaling of the existing 40-foot 
navigation channel in the vicinity of CRM 5.  Maintenance dredging has increased accordingly 
at this location.  This recent shoaling increase has not been investigated to determine the cause 
or predict future shoaling rates.  Due to the high, steep side-slope of this cutline shoal, future 
shoaling should not be significantly different with the existing 40-foot channel or the proposed 
43-foot channel.  There currently are no plans to realign this reach of the channel. 
 
 
 
 
 
 
 
 
 
 
 
 
SS-237.  The channel improvements project and the MCR project are separately authorized 
projects.  The need for an MCR EIS is beyond the scope of this Final SEIS. 
 
With regard to comments regarding the Deep Water Site for ocean disposal, the USEPA and 
Corps disagrees with the comments.  The 1999 Final IFR/EIS, Appendix H, addressed the need 
and impact of ocean disposal of dredged material from the MCR and proposed channel 
improvement project.  Biological baseline information was identified as required necessary for 
monitoring and management and revision of the SMMP for the proposed sites but not for 
designation (see response to S-18 and S-57).  Since 1999, the USEPA and Corps have collected 
additional baseline information, which has been presented to interested agencies, stakeholders, 
and disclosed through this Final SEIS, Exhibit N. 
 
The USEPA and Corps disagrees with the commenter that disposal at the Deep Water Site, not 
proposed for this project under the preferred option, will “sterilize” the site (see response to S-
19, SS-33, and SS-67).  With regard to your comment on “sterilization” please refer to response 
SS-67. 
 
Portions of the proposed Shallow Water Site (also known as “Expanded Site E”) have been used 
heavily since interim designation in 1977 and predisposal baseline information is not attainable; 
however, biological information also has been collected at this site (Exhibit N).  The biological 
baseline information for the Deep Water Site includes benthic infauna, as well as crab and fish 
inventories. 
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The Corps is required to "describe the environment of the areas to be affected or created by the 
alternatives under consideration."  40 CFR § 1502.15. The establishment of the baseline 
conditions of the affected environment is a practical requirement of the NEPA process. In Half 
Moon Bay Fisherman's Marketing Ass'n v. Carlucci, 857 F.2d 505, 510 (9th Cir.1988), the Ninth 
Circuit stated that "without establishing . . . baseline conditions . . . there is simply no way to 
determine what effect [an action] will have on the environment, and consequently, no way to 
comply with NEPA."  The Council of Environmental Quality has agreed: "The concept of a 
baseline against which to compare predictions of the effects of the proposed action and reasonable 
alternatives is critical to the NEPA process." Council of Environmental Quality, Considering 
Cumulative Effects under the National Environmental Policy Act (May 11, 1999).  The CEQ also 
stated: 

SS-238 
Characterizing the affected environment in NEPA analysis that addresses 
cumulative effects requires special attention to defining baseline conditions. These 
baseline conditions provide the context for evaluating environmental 
consequences....The description of the affected environment…should include all 
potentially affected resources, ecosystems, and human communities. 

 
http://ceq/eh/doe/gov/nepa/ccenepa/ccenepa.htm.  Without any discussion of the baseline 
conditions, the foreseeable environmental consequences of a Corps decision pursuant to this SEIS 
will have failed to use the adequate information to make a reasoned decision or take a “hard look” 
as required by NEPA. 
 

1. Baseline Conditions Include Changes in Sediment Transport, Erosion, 
and Accretion 

 
The DSEIS does not discuss the significant and controversial issues regarding the total amount of 
sediment removed from the estuarine/near shore system.  Therefore, it omits discussion of  
possible erosion of ecosystem features in the estuary as well as the economic and environmental  
ramifications of erosion of Longbeach.  The DSEIS does not, nor does any other project 

SS-239  document, address the cumulative effect of past and present dredging and other projects that have 
affected sedimentation processes within the estuary and near/shore area, including the creation of 
the MCR channel and the installation of the jetties.  The Corps has not even obtained a complete 
and up-to-date bathymetric survey of the estuary.  Despite the brevity of this paragraph, we  
cannot emphasize enough the importance of this issue and the serious deficiency of the DSEIS in 
not addressing the issues of sedimentation processes. 
 

2. The Evaluation of Increased Salinity Intrusion Caused by the  
Proposed Project Must be Based on Sound Science and Done in 
Conjunction with the Appropriate Baseline Conditions Caused by 
Past Actions 

 
Salinity intrusion is a key issue with regard to the overall ecosystem functioning of the Columbia 
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SS-238.  The description of the baseline condition, or “Affected Environment” section of the 
1999 Final IFR/EIS, and the Final SEIS describe currently existing conditions with associated 
physical, biological and human alteration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-239.  The 1999 IFR/EIS, the 2001 BA and the Final SEIS, Exhibit J, all have addressed the 
potential sedimentation impacts on the river, estuary, and coast from the proposed 43-foot 
channel.  Past sediment responses to navigation channel development, MCR jetties, and flow 
regulation are described in Exhibit J to provide the technical foundation for predicting potential 
impacts from the proposed 43-foot channel. 
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River Estuary as well as its effect on individual species, including threatened and endangered 
species and the food chain upon which they depend.  The Corps has never evaluated the effects of 
baseline conditions of salinity intrusion on the action area and has not remedied this failure in the 
DSEIS.  Salinity intrusion associated with deepening the MCR to 55 feet was evaluated in the 

SS-240  1983 MCR EIS but only as an incremental change to the then-existing conditions. The Corps 
failed in that analysis to evaluate the baseline conditions of salinity intrusion but restricted its 
analysis to the incremental effect of additional salinity intrusion caused by that particular proposed 
project.  Likewise, because the effects of other actions, such as construction of the jetties, has not 
been evaluated at all or fully in previous environmental impact statements, the Corps must  
conduct that evaluation in order to construct the baseline conditions upon which the proposed 
channel deepening will be added.  To the extent that the current DSEIS relies upon any previous 
flawed analyses, it too then constitutes a flawed basis upon which to conduct a cumulative  
impacts analysis.   
 

3.   Baseline Conditions Include Loss of Estuary, Riverine, and Ocean 
Habitat 

 
The Corps, and NMFS, have given lip service to the issue of habitat losses in the Lower Columbia 
River, including from Corps projects.  However, neither agency, including in the DSEIS, has 
drawn any conclusions about what this exceedingly degraded baseline means for the ecosystem, 
the species that depend upon it, or the impacts of further degradation caused by the proposed 
channel deepening project.  Deep shipping channels carved into the river bed have diverted the 
nutrient-rich clouds of biota upon which salmon and other species rely.  Nine years of data on the 
Lower Columbia River on the Estuarine Turbidity Maxima (ETM) show that this cloud of organic 
material has been displaced; it is now trapped within the 40 foot-deep shipping channels instead of 
spread out across the river bottom.  Under normal circumstances, the ocean would keep the 
material suspended and churning in the turbidity maxima where organisms have an opportunity to 
feed on it and pass it up the food web before it gets washed out to sea.. The organic detritus is fed 

SS-241  on by bacteria, which are in turn fed on by copepods, an important food source for salmon, 
sturgeon and other aquatic species. Simenstad, et al, 1990, Consumption processes and food web 
structure in the Columbia River estuary. Prog. Oceanogr. 25:271-298; Wissmar and Simenstad 
1998, Variability of estuarine and riverine ecosystem productivity for supporting Pacific salmon;  
G.R. McMurray and R.J. Bailey (eds.) Change in Pacific Northwest Coastal Ecosystems; NOAA 
Coastal Ocean Program. Decision Analysis Series No. 11. Pp. 253-301.  As the Science Center 
states, “[p]rey availability and habitat suitability within the estuary are strongly influenced by 
factors such as food web structure, including detrital food chains that support salmon production, 
the supply of nutrients and organic matter, and salinity and turbidity distributions.”  Science 
Center memo, Appendix 1 at 4.  The Center concludes: “Channel deepening may also have critical 
effects on the estuarine turbidity maximum (ETM) and the detrital food chains that support  
salmon production.  Fish and invertebrate community surveys in the Columbia River estuary 
provide strong evidence that the feeding environment for estuarine fishes is controlled by physical 
processes that promotes concentration of organic matter and the maintenance of zooplankton 
populations within the estuary (Bottom and Jones 1990).  By altering salinity conditions and 
locations of the ETM, where organic matter is concentrated, channel construction may alter a key 
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SS-240.  The baseline conditions for salinity have been established in the salinity intrusion 
analysis for this action and are well documented in the CREST studies referenced in this 
analysis.  The Corps disagrees that NEPA requires the Corps to review the specific impacts of 
its historic actions.  The description of existing conditions includes the cumulative impacts of 
historic actions. 
 
 
 
 
 
 
 
 
 
 
SS-241.  The potential changes to the ETM and related salmonid habitat raised in the referenced 
NOAA Fisheries Science Center memo were addressed during the SEI expert panel review that 
was conducted as part of the ESA consultation in 2001.  In the south channel, the ETM has been 
found to range between CRM 5-20 under existing conditions.  To the extent that the ETM is 
related to salinity intrusion, the proposed 43-foot channel may result in an upstream shift of up 
to one mile in the upstream and downstream limits of the ETM in the south channel.  The effect 
of the potential shift in ETM location on distribution of nutrients in the estuary is expected to be 
so small that it cannot be measured.  These potential effects to the ETM are not anticipated to 
measurably affect salmonids.  The ETM processes and these results are presented in the 2001 
BA and confirmed in the NOAA Fisheries and USFWS’s 2002 Biological Opinions. 
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process that supports estuarine food chains.”  Id. at 5. 
SS-241 

This combination of changes in the river flow combined with the deep shipping channels have 
displaced this vital food source of the estuary both horizontally and vertically.  This change affects 
the support of beneficial uses and will be exacerbated by the proposed project.  The DSEIS is 
required to evaluate the likely detrimental effect of the project on resident biological communities 
through alteration of the ETM because the proposed activities will cause, in combination with 
other human activities, further impairment of ETM.  This is particularly true given that threatened 
and endangered species depend upon this food web for their existence.  See e.g., Science Center 
memo, Appendix 1 at 4-5.  To fail to address the cumulative impacts of habitat impairment in the 
DSEIS is a violation of NEPA requirements. 
 

4. The Corps Must Address Lack of Compliance with Existing State and  
Local Laws 

 
The Corps is out of compliance with the Clatsop County Comprehensive Plan and the Oregon 
Coastal Program because it is using Welch Island for dredge spoil disposal, although it does not 
carry such designation in the CREST 1986 Columbia River Estuary Dredged Material 
Management Plan.  It is presently zoned as Aquatic-2 for Aquatic Conservation. The Corps' 
history of dumping here has caused the area to become an upland site.  The Corps plans to  

SS-242  continue dumping on Welch Island with no mitigation, despite knowing that "Columbian white- 
tailed deer use occurs on the site," as well as "some nesting by passerine birds. * * * Placement of 
dredged material would destroy the limited wildlife habitat present and reduce wildlife use to 
minor levels."  FEIS at  6-32.  The Corps’ disregard for local law and ignoring of conditions in 
previous §401 certifications for dredging of the Lower Columbia River, e.g. the Mouth of the 
Columbia River for 1997, must be factored into its analysis of reasonably foreseeable cumulative 
impacts. 
 

5. MCR Operation and Maintenance Dredging 
 
The only study and technical analysis upon which the discussion in the project FEIS refers is the 
Tetra Tech “Columbia River Entrance Channel Deep-Draft Vessel Motion Study” (VMS) 
prepared in 1980 and included in the 1983 EIS for the MCR deepening.  The VMS is now 
outdated for two reasons.  First, it was based on an older technology for determining the behavior 
of ships under conditions present in the MCR.  The method was highly variable depending on the 

SS-243  location of measuring instruments on the ships.  This method of analysis has been superceded by 
methods using Global Positioning Systems (GPS).  For example, in January 1998 a team of 
waterway design engineers, led by a 29-year Corps veteran, conducted an in-depth study of the 
physics of water displacement for the Panama Canal using GPS technology.  
http://www.orbi.net/pancanal/press/study.html.  While, at that time, it was reported that the 
technology for collecting such extremely accurate information had only just been developed, that 
was over four years ago.  Yet, according to the Corps’ response to NWEA’s FOIA request of 
August 12, 2002, the agency has given no consideration whatsoever to improving the data upon 
which the MCR depth was originally chosen, ensuring its continuing validity, and establishing the 
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SS-242.  The CREST Columbia River Estuary Dredged Material Management Plan has stated 
that the identification of disposal sites in the DMMP, “is not intended to be an exhaustive list of 
all possible disposal sites and it in no way restricts disposal to designated sites only” (Columbia 
River Estuary Dredged Material Management Plan, September 1986).  In addition, CREST is 
revising the plan to include Welch Island.  The CZMA consistency analysis notes this proposed 
change to the CREST plan.  Columbian white-tailed deer and passerine bird use of the Welch 
Island disposal sits were addressed in the 1999 Final IFR/EIS, 6.6.2.3, page 6-32.  The USFWS 
has fully reviewed all potential effects to Columbia white-tailed deer, 1999 Biological Opinion.  
No terms and conditions were set forth for disposal site impacts at Welch Island by the Service.  
See response SS-231 regarding cumulative impacts. 
 
 
 
 
 
SS-243.  The Corps concurs that the technology and fleet used in the 1980 “Columbia River 
Entrance Channel Deep-Draft Vessel Motion Study” (VMS) are now outdated.  The VMS was a 
groundbreaking study when it was conducted.  However, the study’s inconsistencies with actual 
MCR operations are described in the 1999 Final IFR/EIS, Appendix A.  The design parameters 
developed during the VMS appear to over-predict ship responses to waves and the amount of 
time the MCR would be closed to navigation.  The Corps has recognized a general need for 
better guidance on entrance channel design and the Corps’ Engineering Research and 
Development Center has begun a study of vessel motion in entrance channels utilizing GPS and 
physical modeling.  The initial results of this study are described in the Corps’ Coastal and 
Hydraulic Engineering Technical Note IX-7, December 2001. 
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compatibility of the MCR 55 foot channel with the proposed 43 foot river channel.  Over 20 years 
have passed since the VMS was developed, necessitating a revision of the analysis.  Chapter 2 of 
Appendix A to the FEIS is not based on new data or new studies but merely on conjecture and  
the DSEIS adds nothing on the subject. 
 
The GPS technology is needed for, among other reasons, to determine vessel squat.  Squat is 
affected by ship’s shape, speed, and movement, by the depth of water under its keel, and by the 
movement and squat of other ships’ vessels in the same vicinity.  Squat is greatly influenced by a 
vessel’s design and by the way it is loaded.  Current understanding of squat now includes among 
the major factors that affect it as ship form and initial trim.  It is very sensitive to the former, 
which alters where the maximum squat for a particular vessel is likely to occur.  The original  
study did not use technology that was sensitive to the varying locations of data collection devices. 
Squat is also influenced by the speed of the vessel through the water with increased speed creating 
greater squat.  The depth/draft ratio affects squat in that as water depth under the keel decreases, 
squat increases.  Sudden changes in depth, such as sills and banks, increase squat, as does passing 
and overtaking, situations in which speed increases squat.  Fluid density also affects squat with 
muddy bottoms decreasing squat and rock bottoms increasing it. 

SS-243 
GPS also accurately measures a vessel’s settlement, trim, roll, pitch, and heading and can provide 
the position of a vessel’s keel to within 10 centimeters relative to the bottom of a shipping 
channel.  In contrast, the VMS study by Tetra Tech sought to measure 53 vessel crossings of the 
bar.  Two failed, leaving 51 data sets.  Of these 51, only 23 included wave data due to equipment 
damage.  MCR EIS at a-5.  In addition, the vessel types used in that document’s Table a-2 are  
now completely outdated.   
 
Second, the discussion in FEIS Chapter 2 itself points to the need to reanalyze this crucial issue 
for safety and environmental reasons and to ensure that the 43-foot channel will be used as 
claimed in the DSEIS.  As the Corps concludes in this document: “Given the conflict in 
information on excursions and bar closures, there is much uncertainty in future MCR 
operations with a 43-ft river channel.”  Appendix A at17 (emphasis added).  This issue was not 
even placed before the Technical Review Panel analyzing costs and benefits of the proposed 
channel.  Like the proposed river channel deepening, the deepening of the MCR to 55 feet was 
based, not on increased shipping but accommodating larger vessels and by decreasing the costs of 
shipping by alleviating delays.  See, e.g., Appendix B at 5, 20, 21.  Therefore, if the current 55 
foot MCR inhibits in any way obtaining either or both the use of the river channel by larger 
vessels or decreased delays, the DSEIS analysis is inherently flawed.  Further discussion regarding 
this issue is presented below. 
 

6. Existing Water Quality Conditions are a Part of Baseline Conditions 
that Must be Considered in the Cumulative Impacts Analysis 

 
The proposed project will cause alterations to the chemical, physical, and biological properties of 

SS-244  the Lower Columbia River that can be predicted,  in combination with other forms of pollution, to 
continue to render the waters unsafe for native species of fish and wildlife, and the food chains 
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SS-243 (con’t).  As stated in the 1999 Final IFR/EIS, the safety of MCR transits will be 
evaluated on a ship-by-ship basis, with the Bar Pilots making their decision based on the 
entrance conditions and the characteristics of the individual ship.  The Bar Pilots expect the 
with-project operating practices to be very similar to the current practices.  Since the underkeel 
clearance in the channel is normally the limiting factor, the 43-foot channel should allow 43-
foot draft ships to transit the Astoria reach during higher tide stages.  The Bar Pilots are 
confident that MCR can handle 43-foot draft ships without significant delays.  There is a 
likelihood that the Pilots will initially be cautious with the deeper drafts, resulting in some small 
increase in delays over those currently experienced by 40-foot draft ships, but this is not 
expected to last long or to be significant. 
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upon which they rely.  The Corps has failed to consider the baseline condition of Columbia River 
water quality in its analysis of the cumulative effects of the action.  Segments of the Lower 
Columbia River have been determined to be water quality limited -- i.e., violating water quality 
standards -- for the following parameters: temperature, bacteria, dissolved oxygen, pH, and  
toxics.  1998 Oregon §303(d)(1) List.  In addition, Oregon and Washington have failed to list the 
Lower Columbia River for violations of water quality standards based on lack of beneficial use 
support and violation of narrative criteria.  These violations include, but are not limited to, 
reproductive failure of bald eagles, probable reproductive failure of mink, toxic-induced 
deformities of river otter, tissue residue levels found in a variety of animals, and the threatened 
and endangered status of a large number of salmonids that is linked to anthropogenic changes in 
the Lower Columbia River. Therefore, not only is the Corps required to evaluate the effect of this 
baseline condition of numerous violations of numerous water quality standards upon the species 
and ecosystem, but it must then factor in the increased pollution from the proposed project in 
order to evaluate the cumulative impacts.  The DSEIS does not discuss the baseline conditions  
but merely mentions that the effects of the proposed dredging will be temporary and insignificant. 

SS-244 
The DSEIS ignores water quality issues but is the document upon which the Corps expects the 
states’ water quality agencies to rely when they issue their 401 certifications for the project.  In 
addition, the DSEIS does not recognize the shortcomings of the 401 process itself.  The current 
numeric criteria Oregon and Washington apply to determine whether water quality standards have 
been violated, have been developed, with extremely few exceptions, to assess the “safe” level of 
pollutants to certain beneficial uses on a pollutant-by-pollutant basis. Nonetheless, as discussed 
elsewhere in these comments, these pollutants have additive and possibly synergistic effects on 
those uses.  In addition, the “safe” level has been determined on the basis of what an ordinary 
population of a target species can tolerate.  However, the populations of threatened and 
endangered, as well as candidate, species are not ordinary; they are severely depressed.  As such 
they cannot be exposed to the same level of risk from pollutants, individually or collectively, as 
ordinary non-depressed populations.  Even individually, not one numeric criterion for toxic 
chemicals in Oregon or Washington has been the subject of a consultation with the Services 
pursuant to the Endangered Species Act.  In addition, Oregon has not updated its numeric criteria 
for toxics since their initial adoption, now the subject of litigation by NWEA against the U.S. 
Environmental Protection Agency and NMFS.  The Corps is on notice, just as the states, EPA,  
and the Services, that the state numeric criteria are not protective of uses under even ordinary 
circumstances as discussed elsewhere.  Publically identified as defective by the State of Oregon 
itself are the criteria for such parameters as temperature, DDT, DDE, bromoform, 
cholorodibromomethane, endosulfan sulfate, endrin aldehyde, methyl bromide, pyrene, ammonia, 
aluminum, tributyltin, among others.  See Oregon Department of Environmental Quality 1999-
2002 Water Quality Standards Review, Draft Workplan, December 13, 1999, at 4-5. 
 
The DSEIS fails to include discussion of the effects on salmon by the project, such as 
temperature’s effects on timing of migration and reproductive effects, that will reduce genetic 
diversity of the species.  Removing life history types reduces the ability of the species to cope with 
environmental changes and fluctuations.  Therefore, any incremental addition of adverse effects to 
salmon that will affect life history types must be identified in the DSEIS.  The DSEIS also fails to  
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SS-244.  The 401 Certifications will be obtained from Washington and Oregon as part of the 
permitting process.  The 401 Certification is an independent certification, separate and apart 
from the Final SEIS.  The 401 Certifications will provide reasonable assurance that water 
quality standards will be met.  The process for setting water quality standards is undertaken 
through rulemaking and is subject to public notice, comment, and challenge.  The existing water 
quality standards are the appropriate standards to apply in an EIS.  As the commenter 
acknowledges, determining whether water quality standards are violated is undertaken on a 
parameter-by-parameter basis.  Analyzing additive or synergistic effects is speculative given the 
absence of resuspended contaminants and, therefore, not necessary or appropriate for an EIS.  
The criterion for toxics in Washington and Oregon are established by rulemaking, after public 
notice and comment.  The toxics criterion contained in the promulgated state regulations are the 
appropriate criterion for purposes of an EIS analysis.  Comment noted regarding NWEA’s 
litigation against the USEPA and NOAA Fisheries. 
 
Potential effects on salmon, bald eagles and other listed species were addressed through the 
1999 and 2002 consultations under ESA. 
 
 



 Stakeholders/Special Interests-148

evaluate the existing low productivity of Lower Columbia River bald eagles, the identification that 
high fish and mammal levels exist despite relatively low sediment contamination levels, the 
existence of toxic effects as a baseline condition that is required to be included in the NEPA 
analysis, new data from the Exxon Valdez spill on the significant effects on salmon at extremely 
low levels of PAHs, toxic contamination of the berths that are an integral part of the project, the 
prospect that side slope erosion will make bioavailable buried toxic contaminants, the belief that 
clay layers underlie areas that will be subject to dredging and/or adjustment. 
 

a. The DSEIS Fails to Consider the Baseline Effect of Temperature on  
the Project Area 

 
The Columbia and Willamette Rivers violate state water quality standards for temperature.  The 
river is significantly warmer than it once was.  In fact, the Columbia used to freeze over in winter.  
Increased temperatures are the result of anthropogenic activities through the Columbia River  
Basin as well as the hydroelectric dams which are believed to have caused increase in the 
temperature of the river two to four degrees.  Preferred salmonid spawning temperatures range 
from 10º C to 14º C, well below state criteria of 17.8º C.   Sub-lethal effects such as reproductive 
failure, prespawning mortality, residualization and delay of smolts, decreased competitive success, 
disease resistance will occur even where waters meet state criteria. U.S. EPA. Biological 
Assessment of the Revised Oregon Water Quality Standards For Dissolved Oxygen, Temperature, 
and pH, September 15, 1998 at 83, 85, 87, 90, 92, 93. More recent evidence indicates that 64º F 
(17.8º C) is at the upper range at what is protective for all salmonid life stages and may cause 

SS-245  sublethal effects.  Letter from Randall F. Smith, EPA to Michael T. Llewellyn, Oregon DEQ, July 
22, 1999.  For this reason, EPA has determined that Oregon’s rearing criterion of 64º F (17.8º C) 
is “likely to adversely affect” all species of listed threatened salmonid in Oregon, including the 
following stocks that use the Lower Columbia River and, in some cases, the Lower Willamette 
River: Snake River Spring/ Summer Chinook Salmon, Lower Columbia River Spring Chinook 
Salmon, Upper Willamette River Spring Chinook Salmon, Upper Columbia River Spring 
Chinook, Snake River Fall Chinook Salmon, Lower Columbia River Chinook Salmon, Snake 
River Basin Steelhead, Middle Columbia River Steelhead, Lower Columbia River Steelhead, 
Upper Willamette River Steelhead, Upper Columbia River Steelhead, Snake River Sockeye, and 
Columbia River Chum Salmon.  Biological Assessment, supra.  In addition, there is a candidate 
species, the Lower Columbia River/Southwest Washington Coho, and a proposed listing, 
Southwestern Washington/Lower Columbia River Coastal Cutthroat Trout.  Endangered Species 
Act Status of West Coast Salmonids, September 9, 1999, http://www.nwr.noaa.gov.  NMFS  
agrees that waters meeting the 64º degree criterion are likely to cause adverse effects to salmonid 
populations such as increased mortality of adults, pre-hatch mortalities and developmental 
abnormalities, reduced disease resistance, and increased incidence of disease. Further, NMFS 
recognizes that the environmental baseline shows that Oregon’s waters do not meet this 64º  
degree criterion, but instead pose temperatures that create a much higher risk to salmonid 
populations, particularly during the warmest days of summer.  Biological and Conference 
Opinion: Approval of Oregon Water Quality Standards for Dissolved Oxygen, Temperature, and 
pH, July 7, 1999 at 15.   
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SS-245.  The fact that the Columbia River froze in the past is most likely related to natural 
climatic cycles.  The current temperature regime in the river is captured in the evaluation of 
existing conditions.  Temperature changes could occur within the river and estuary for a number 
of reasons, including salinity changes, depth changes, and velocity changes.  Modeling results 
reviewed by NOAA Fisheries and USFWS indicate that these potential factors for changing 
temperature conditions are not significantly altered by the proposed project activities.  
Therefore, no impact to salmonids is anticipated due to temperature change. 
 
Hydraulic analyses have predicted no change in water surface elevations downstream of CRM 
80 and only very slight (0.0-0.2 feet) upstream of CRM 80.  The impact on summer water 
temperatures, if any, for such a small change in elevation of the river is not expected to be 
measurable.  The potential for temperature change, if any, was considered during the SEI expert 
panel ESA review and is included in the BA. 
 
There is no evidence the proposed action will increase river stratification.  There is very little 
stratification in the river now.  Thermistor strings deployed in the forebays of the three lower 
Columbia River dams show that stratification is a temporary event that occurs during extended 
runs of hot weather, and then the stratification only extends a few feet below the surface and 
lasts for only a few days.  These are deep sites so we can expect even less stratification to occur 
in the shallower water between Bonneville and the estuary.  In the estuary, the salinity intrusion 
modeling results did not indicate any alteration of existing stratification patterns. 
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The proposed project will increase temperatures in the Lower Columbia River by increasing the 
flow predominance in the channel and decrease flushing and overall water volume in the 
peripheral areas of the river.  FEIS Ex. E at 4.  These are the very areas where beneficial uses  
most affected by temperature use the river.  It is also the area where increases in temperature will 
increase the degree of violations of bacteria and dissolved oxygen.  In addition, the proposed 
action will increase stratification resulting in a greater persistence of warm waters even further 
down the river than they do now.  This will be caused by decreased mixing of warm freshwater 
and cold saltwater.  The DSEIS is inadequate because it does not address any issues related to the 
baseline conditions of temperature and/or the likely project effects. 
 

b.   The DSEIS Fails to Consider the Baseline Effect of  
Temperature on Other Water Quality Parameters 

 
The Lower Columbia River is water quality limited for temperature and dissolved oxygen. Oregon 
1998 303(d)(1) List.  Increased temperatures in the Lower Columbia River also affect other water 
quality parameters – conventional and toxic – and enhance the adverse effects of other parameters 
on the beneficial uses, particularly salmonids.  Increased water temperature increases bacteria 
levels, a pollutant for which the Columbia is water quality limited.  Concurrent violations of 
temperature and dissolved oxygen (DO) standards also cause increased risk to beneficial uses.  
Oregon Department of Environmental Quality, Final Issue Paper on Dissolved Oxygen, Appendix 
A-6, June 1995.  Temperature also affects the uptake of toxic contaminants by uses because 
elevated temperatures decrease available DO in the water column.  In addition, the biological 
demands on aquatic species increase with increasing temperatures.  At lower DO levels, the 
amount of oxygen delivered to fish tissue decreases, restricting the ability of fish to maximize 
metabolic performance.  Id.  Low DO levels increase the acute toxicity of various toxicants such 
as metals and ammonia.  Id.  Low DO levels may compound the adverse effects of some  
toxicants.  Alternatively, toxicants may increase sensitivity to low levels of DO.  For example, 
Oregon has provided an example of where a toxicant that damages the gill epithelium can  
decrease the efficiency of oxygen uptake.  Also, several toxic contaminants increase oxygen 
consumption due to interferences with oxidative phosphorylation of pentachlorophenol and have 
the potential to increase sensitivity to low DO.  Id.   

SS-246 
The U.S. Environmental Protection Agency concurs that adverse impacts of toxicants may be 
compounded by low DO levels or may increase sensitivity to low DO levels.  U.S. EPA, 
Biological Assessment of the Revised Oregon Water Quality Standards for Dissolved Oxygen, 
Temperature, and pH, September, 1998, at 63.  EPA identified three mechanisms by which low 
DO and a toxicant in combination cause effects: 1) Increase gill ventilation associated with low 
DO can increase uptake of waterborne toxics, 2) Any toxic contaminant that damages the gill 
epithelium and decreases efficiency of oxygen uptake will increase sensitivity to low DO, and 3) a 
number of toxics, such as pentachlorophenol, increase oxygen consumption due to interference 
with oxidative phosphorylation.  Id.  Therefore, when elevated temperatures – which in the 
Columbia are elevated above an admittedly unprotective criterion – cause depleted oxygen levels, 
there are additive impacts with toxic contaminants.  The combination of these three pollutants, 
already present in the Lower Columbia, will increase from the proposed activity.  Increased 
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SS-246.  Temperature is adequately considered in the 1999 Final IFR/EIS, BA, and the Final 
SEIS.  Temperature changes could occur within the river and estuary for a number of reasons, 
including salinity changes, depth changes, and velocity changes.  Modeling results, reviewed by 
NOAA Fisheries and USFWS indicate that these potential factors for changing temperature 
conditions are not significantly altered by the proposed project activities.  Therefore, no impact 
to salmonids is anticipated due to temperature change.  Further, the process for setting water 
quality standards is undertaken through rulemaking and is subject to public notice, comment, 
and challenge.  The existing water quality standards for temperature are the appropriate 
standards to apply in an EIS.  Washington and Oregon are responsible for identifying water 
bodies that are impaired for temperature.  That analysis is undertaken after public notice and 
comment and the agencies’ determination may be challenged.  As the commenter 
acknowledges, determining whether water quality standards are violated or whether a water 
body is impaired is undertaken on a parameter-by-parameter basis.  Therefore, comments that 
discuss temperature’s theoretical effect on other water quality parameters are speculative and 
are not consistent with water quality analysis.  Comment noted regarding OAR 340-041-
0205(2)(p)(A); however, that regulation pertains only to toxic substances and applicable water 
quality regulations do not list temperature as a toxic. 
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sediment from the proposed project will increase temperature, decrease dissolved oxygen, and 
increase available toxics.  Increased temperatures, caused by decreased water volumes in areas 
peripheral to the channel, decreased flushing, and increased stratification, will increase existing 
violations of bacteria and dissolved oxygen.  These violations of DO and bacteria take place in the 
peripheral areas.  The temperature increases will also increase the adverse effect of the violations 
of these parameters and toxic levels that exceed safe levels on the beneficial uses.  Because 
Oregon  water quality rules specifically contemplate the effect of multiple pollutants and the 
impact of complex stressors that combined are termed “pollution,” the DSEIS must provide 
sufficient information to the state and to the public upon which findings can be made.  OAR 340-
041-0205(2)(p)(A).   
 

c.   The DSEIS Fails to Consider the Baseline Effect of Toxic 
Contaminants 

 
The Lower Columbia River also violates Oregon’s water quality standards for the toxic 
contaminants PCBs, dioxins, DDE, and DDT.  1998 Oregon 303(d)(1) List Decision Matrix.  In 
addition, the Department has identified elevated levels of toxic contaminants that it has  
determined do not violate state standards.  Id.  However, in making these determinations the 
Department has failed to properly apply its narrative criteria and beneficial use support 
requirements and has not complied with the Clean Water Act.  Letter from Nina Bell, NWEA to 
Carol Browner, U.S. EPA, December 13, 1996.  In addition, Oregon has failed to apply its 
narrative criteria in evaluating the effect of toxic contaminants individually on sensitive fish and 
wildlife in the estuary.  For example, reproductive failure in bald eagles and likely reproductive 
failure in mink violate the narrative criterion that “[w]aters of the state shall be of sufficient 

SS-247  quality to support aquatic species without detrimental changes in the resident biological  
communities.”  OAR 340-041-0027.  Oregon has failed also to apply its narrative criterion to 
address the additive and/or synergistic effects of multiple toxic pollutants.  This criterion requires 
that“[t]oxic substances shall not be introduced above natural background levels in the waters of 
the state in amounts, concentrations, or combinations which may be harmful, may chemically 
change to harmful forms in the environment, or may accumulate in sediments or bioaccumulate in 
aquatic life or wildlife to levels that adversely affect public health, safety, or welfare; aquatic life; 
wildlife; or other designated beneficial uses.”  OAR 340-041-0205(2)(p)(A).  Oregon has not 
applied current scientific understanding of the effects of toxic exposure to salmonid in order to 
interpret its narrative criteria or beneficial use support requirements, as required by state law. 
 
Against this backdrop, the Corps proposes to conduct dredging and dredge spoil disposal that will 
increase the bioavailability of toxic contaminants in the Lower Columbia River.  Sediments are a 
major source of hydrophobic contaminants for biota.  Department of Interior letter, supra, at 2.  
The Science Center concludes: “Redistribution of contaminants from upriver contaminated dredge 
sites to shallow water, low flow sites represents a potential for bioaccumulation of toxics by 
outmigrating juvenile salmon that utilize these habitats.  Dredging operations in the Columbia and 
Willamette rivers will likely result in the resuspension and redistribution of bottom sediments in 
the dredge area, as demonstrated in many dredge operations (Morton 1977; Hershman 1999).”  
Science Center memo at 7. 
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SS-247.  Washington and Oregon are responsible for identifying water bodies that are impaired 
and placed on the 303(d) list.  The listing process is undertaken on a parameter-by parameter-
basis and subject to notice, comment, and appeal.  The Final SEIS adequately considers 
parameters identified on the 303(d) list for Washington and Oregon.  Comment noted regarding 
NWEA’s letter to USEPA dated December 13, 1996 and comments expressing dissatisfaction 
with Oregon’s 303(d) list. 
 
The Federal Government disagrees.  Based upon known data there will be no “increase in bio-
availability of toxic contaminants” from the proposed dredging activities.  Further, the material 
to be dredged is not a “major source of hydrophobic contaminants” (see 1999 Final IFR/EIS, 
Appendix B).  The Science Center conclusion regarding contaminants was made before the 
consultation process.  The SEI panel, the Corps, NOAA Fisheries and the USFWS thoroughly 
reviewed the contaminant issue as part of consultation and addressed those concerns.  With 
regard to the Department of Interior letter, the next sentence continues, “Although sediment 
analyses conducted as part of the CRCD sediment evaluation indicates that contaminant 
concentrations in most areas proposed for dredging are relatively low…”  Indeed, they are 
below method detection limits.  The concern expressed in the letter is primarily focused upon 
dredging in the Willamette River where it is acknowledged that sediment contamination is a 
concern.  The Willamette River construction has been deferred until the completion of the 
remediation investigation and remediation decisions related to contaminated sediments in 
Portland Harbor.  Analyzing additive or synergistic effects is speculative given the absence of 
resuspended contaminants and, therefore, not necessary or appropriate for an EIS. 
 



 Stakeholders/Special Interests-151

The DSEIS must provide data and analysis on use impairment related to levels of toxic 
contaminants, i.e. for pollutants that are at levels posing a risk to piscivorus wildlife such as 
eagles, mink and otter.  Some of the information available is from tissue and wildlife health 
studies. For example, information that "river otter in the vicinity of RM 119.5 are in a critical or 
almost critical category based on reference level comparisons, abnormalities noted during 
necropsy, and histopathological observations of individuals," must be evaluated for compliance 

SS-247  with water quality standards and to assess the impacts of the proposed project.  The Health of the 
River 1990-1996, Integrated Technical Report, Tetra Tech, May 20, 1996, Figure 14, at 53 
[hereinafter "Health of the River"].  This information is tied to toxic contaminants: 
"Concentrations of organochlorine insecticides, PCBs, and to a lesser extent PCDDs and PCDFs  
in the liver of river otters were highly correlated with each other and many were significantly 
related to baculum [penis bone] and testes size or weight."  Id. at 52.  Likewise, the Department is 
required to use the extensive information on reproductive failures of the Bald eagle in the Lower 
Columbia River.  The Bi-State study noted that "Historically, some individual mink contained 
PCB concentrations known to make adult female mink in laboratory studies incapable of 
producing young."  Health of the River at 52.   Washington's 1996 303(d) list includes both  
entries and listings for PCB-1254, arsenic, 4,4'-DDE, Dieldrin, and Bis-2-(ethylhexyl)phthalate 
based on the edible portions of white sturgeon tissue found in the Lower Columbia River.  Both 
states shared the data from the Bi-State study upon which Washington's listings are based.   
 
Other information available on toxic contamination of the Lower Columbia River is on sediment 
contamination levels.  As the Bi-State study demonstrated, toxic contaminants are present at 
sufficiently unsafe levels in deposition areas of the Columbia.  These constitute violations of water 
quality standards even if the distribution of contaminants is “patchy.”  Science Center memo at 8.  
The Department must evaluate the potential for the proposed project to increase levels of toxic 
chemicals at those depositional locations as well as to enter the food chain of the estuary.  It must 
also evaluate the potential for disturbance of these depositional areas due to direct project 
activities and/or changed circulation patterns in the estuary created by the project. For example, 
there are numerous locations where sediment contamination exceeds values believed to be 
protective of benthic organisms and wildlife.  Health of the River, Figure 14, at 37.  Listed are 
nine metals and one organic compound, Bis(2-ethylhexyl)phthalate.  The document notes other 
contaminants of concern found in sediments as well, such as polynuclear aromatic hydrocarbons 
(PAH).  Health of the River at 36.   

SS-248 
The DSEIS must also include the baseline analysis all of the information from existing studies.  
For example the Bi-State study found that "[r]eference levels were exceeded for aluminum, iron, 
cadmium, copper, lead, selenium, zinc, and silver.  Copper and lead exceeded reference levels 
comparatively frequently, and deserve further evaluation.  Additional testing is also recommended 
for silver and mercury. . ."  Health of the River at 35.  Moreover, despite findings that dissolved 
arsenic concentrations that "exceeded water quality criteria for the protection of human health in 
15 of 16 samples collected from four sites in the Columbia River" arsenic has not been placed on 
the 303(d) list.  The study also found that "chemicals were found in excess of reference levels, or 
were frequently detected in the river [include] barium, cadmium, chromium, copper, lead, 
mercury, and zinc."  Health of the River at 38.   
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SS-248.  The 1999 Final IFR/EIS, Appendix B, provides data on sediment quality.  Additional 
information is available from numerous studies including the Bi-State study.  Based upon 
existing information and extensive review of the data by an independent expert panel, SEI, it has 
been determined that Columbia River material proposed to be dredged does not contain levels of 
contaminates that would pose a risk to wildlife that feed on fish. 
 
The Final SEIS evaluates “the potential for the proposed project to increase the levels of toxic 
chemicals.” 
 
The Federal Government disagrees because the Final SEIS contains sufficient baseline analysis.  
Comments noted regarding the State of Oregon.  Metals were analyzed in accordance with the 
DMEF, which evaluates eight metals; chromium, arsenic, cadmium, copper, lead, mercury, zinc 
and silver.  No established level of concern was exceeded for metals in any of the 23 samples 
tested. 
 
The Federal Government disagrees because sediments to be dredged for the channel 
improvement project do not pose a threat to human or wildlife health due to “toxic 
contaminants.”  Sufficient discussion and documentation is presented.  See response SS-230. 
 
The Science Center’s comment presented in this paragraph refers to both the Columbia and 
Willamette Rivers.  While the concern expressed in the comment may apply to the Willamette 
River it does not apply to the material to be dredged from the Columbia River.  Columbia River 
sediment quality was a subject thoroughly discussed during the fourth SEI (Sustainable 
Ecosystem Institute) panel meeting.  Dr. Steven Courtney’s concluding remark in the meeting 
notes were, “We’re not hearing substantive levels of concern at this point about re-distribution 
of toxins from the channel.”  Monitoring action (MA-5) in both the BA and Biological Opinion 
includes an annual review of any new sediment chemistry from the lower Columbia River and 
estuary. 
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The Corps’ DSEIS must use current information on sub-lethal effects of toxic contaminants on 
human and wildlife health.  These effect include but are not limited to: reduced immunity from 
disease; permanent brain damage including decreased intelligence, motor skills, memory, eye-
hand coordination and increased aggressive behavior; reduced male fertility; reduced penis size, a 
result found in Columbia River river otter; and abnormal sexual development (e.g., missing testis) 
and abnormal sexual behavior, among other effects.  There are numerous studies on the effects of 
toxic contaminants that the Corps must include in its discussion of baseline conditions of the 
project area.  

SS-248 
Studies done in Puget Sound on the impacts of contaminated sediments on juvenile salmon 
demonstrate they are at risk from even a short 3-week stay in a contaminated area.  Fish studied 
suffered from impaired migration and swimming behavior and impaired immunity from disease.  
The Science Center concludes there is a risk to salmon from toxic contaminants: “Exposure to 
contaminants found in Columbia and Willamette River sediments, particularly to PAHs and PCBs, 
can affect the health of threatened or endangered salmon that utilize the LCR.  Short-term 
exposure to PAHs and PCBs in contaminated estuaries, both through diet and through the water 
column, reduces disease resistence and growth rates of outmigrant juvenile chinook salmon in 
Puget Sound (Arkoosh et al. 1998; Casillas et al. 1995).  Resuspension of these contaminants as a 
result of dredging would increase the risk of exposure through the water column or through 
contaminated prey.  Reduced growth and increased disease residence reduce survival potential.”  
Science Center memo at 8.  Male trout with feminine traits have been found in British Columbia 
and a recent study has found that a pesticide appears to prevent Atlantic salmon from making the 
transition from freshwater to saltwater fish. Even low levels of pesticides can alter swimming and 
migration behaviors in ways that prevent fish from reaching the ocean or returning to their 
spawning beds. Additionally, certain pesticides can cause abnormal sexual development, 
preventing fish from reproducing and pesticides can alter the aquatic environment, for example by 
reducing the food supply available to salmon. 
 
The Science Center also raises concerns that the Department must resolve concerning the 
screening levels to assess the potential hazards of dredged sediments to salmon: 
 

The LCRMA screening levels used to assess potential hazards of dredged sediments 
may not be adequate to protect salmon.  Recent studies of resident marine fish 
(Horness et al. 1998) and juvenile chinook salmon (Arkoosh et al. 1998) show that 
thresholds for contaminant effects in these species are lower than predicted from  
the aquatic bioassays which form the basis for many sediment quality criteria.  For 
example the current LCRMA screening level criteria for LPAHs and HPAHs are  
5,200 and 12,000 ng/g, respectively, resulting in an acceptable total PAH concentration 
for dredged sediments of 17,000 ppb.  For PCBs, according to LCRMA standards, 
sediments are considered acceptable for open water disposal if concentrations are 
between 130 and 3100 ng/g.  However, alterations in growth and immune function 
have been reported in chinook salmon from estuarine sites with average total PAH 
concentrations in sediment below 17,000 ppb, and total PCB concentrations between 
130 and 3100 ppb (Arkoosh et al. 1998).  Recent studies by the NMFS (Horness et 
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SS-248 (con’t).  The NOAA Fisheries Science Center conclusion regarding contaminants was 
made before the consultation process.  The SEI panel, the Corps, NOAA Fisheries and the 
USFWS thoroughly reviewed the contaminant issue as part of consultation and addressed those 
concerns.  The levels of contamination in the sediments proposed to be dredged in the Columbia 
River are generally below detection limits and orders of magnitude below “LCRMA” screening 
levels.  Indeed, they are orders of magnitude below even the Science Center’s sediment effects 
thresholds.  Therefore, the material proposed for dredging as part of the channel improvement 
project will not have any unacceptable adverse impacts to the environment due to contaminates.  
The Corps along with EPA, Region 10, NOAA Fisheries and USFWS (including the NOAA 
Fisheries Science Center), and the states are actively engaged in reviewing and if needed, 
updating the screening levels as determined necessary. 
 
The Federal Government disagrees.  The sampling on the Columbia River was adequate to 
characterize the material proposed to be dredged for the channel improvement project.  The 
material in the Columbia River is composed of sandy material, which moves through the main 
navigation channel in a series of sand waves.  The sandy material, less than 1% fines, in the 
sand waves constantly turns over as the wave moves downstream.  Therefore, any sample 
obtained in any portion of the sand wave is representative of the material within the sand wave.  
This information was presented to the SEI panel, which concluded the information represented 
best available science.  This conclusion was further supported in the Biological Opinions. 
 
The remainder of this paragraph pertains to the Willamette River, which action has been 
deferred at this time until the completion of the remediation investigation and remediation 
decisions related to contaminated sediments in Portland Harbor.  See response SS-4. The length 
of the delay will depend on the progress and eventual outcome of the USEPA Willamette River 
Superfund listing and subsequent actions.  As mentioned several times in the 1999 Final 
IFR/EIS, Appendix B, further evaluation and testing will be required for the Willamette River 
prior to any channel improvement.  As with all dredging, the dredging of the Willamette River 
will require full compliance with not only the CWA but also NEPA and ESA. 
 
The DMEF requires material to be evaluated if there are more than 20% fines (material passing 
a 230 sieve) in the material.  The material from the channel improvement project chemically 
tested 23 samples irrespective of the percent fines present in the sample.  Three samples had 
greater than 20% fine (two were outside of the navigation channel, one sample was within the 
channel, subsequently resampled and no fine grain material was detected); 20 had less then 20% 
fines; of those 20, nineteen had less than 1% fines (Sample 5 had 5.6% fines and was outside the 
channel).  No established level of concern was exceeded in any of the 23 samples tested.  The 
analysis included metals, PAHs, and pesticide/PCBs.  Based upon the data collected in 1997, 
previous studies like the Bi-State, and other navigation projects, materials proposed for dredging 
in the Columbia River have been adequately characterized.  The sediments to be dredged are not 
a reservoir for toxins that will be flushed down the river due to dredging and dredged material 
placement operations.  See response SS-230. 
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al. 1998) show that threshold total PAH sediment concentrations associated with  
biological injury in marine fish are between 1000 - 5,000 ppb range.  The sensitivity  
of Pacific salmon to contaminant effects is similar or greater than marine fish analyzed 
by Horness et al. (1998), based on studies cited above. 

 
Science Center memo at 8-9.  During the SEI process, the Services again noted that these issues 
are not resolved.  Yet the DSEIS still does not provide a complete evaluation of the issues for the 
public to review. 

SS-248 
The Corps is incorrect in its belief that it need not obtain the information required to assess 
compliance of the project with the Clean Water Act.  In response to Department of the Interior 
comments urging an ecological risk assessment of dredging in the Willamette River, the Corps 
stated: “the preliminary ecological risk assessment suggested would be beyond the scope of the 
proposed project.”  Corps of Engineers Response to Department of Interior letter, supra at 3, 
FEIS.  Sampling of sediments has been inadequate to determine actual amounts of hazardous 
materials in the areas to be dredged.  The Corps only sampled sediments down to 10 inches, while 
the preferred alternative would excavate down 3 feet.  EIS, Appendix B, at 5.  The Corps justifies 
this method of sampling because the materials beneath had larger grain size.  Id. at 6.  However, 
larger grain size does not automatically preclude the existence of hazardous materials nor does 
sampling the top 10 inches prove that the remainder of the sediment is not contaminated.  
Sampling the top layer does not factor in the previous effects of dredging on the composition of 
the channel bottom when finer grained material may have been redistributed to lower levels.  
 
Failure to chemically test samples with less than 20 % fine grain materials also prevents the Corps 
from adequately addressing future impacts, because the Corps does not have a clear idea of  
present conditions.  Even though finer-grained material chemically binds better than the larger-
grained material, larger-grained material may nonetheless have chemical contamination.  In 
addition, material up to .50 mm may become suspended in the river from dredging operations.  
Failure to test these materials prevents the Corps from adequately assessing the possible impacts 
of resuspending hazardous materials into the waters.  We commented on the DEIS that the Corps 
has not adequately addressed the issue of resuspension. While the DEIS acknowledged that 
turbidity in the water would increase, it made no indication that turbidity may indicate the 
resuspension of toxins.  Nor has the Corps assessed any potential effects of this resuspension on 
water quality, aquatic species, or wetland and other aquatic habitat from the flushing of these 
toxins down the rivers.  The Science Center has made these same observations.  Science Center 
memo at 9.  The DSEIS suffers from the same flaws. 
 

d.   The DSEIS Fails to Consider the Baseline Effect of Suspended  
Sediments and Turbidity 

 
The Corps has not provided the states with sufficient information upon which to make a 

SS-249  determination that the dredging operations and the disposal of dredged spoils of the proposed 
project will not cause a violation of water quality standards that protect beneficial uses from  
excess turbidity and sedimentation.  First, the DSEIS does not include baseline information nor 
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SS-249.  The potential effects of increased suspended sediment and turbidity on salmonids and 
their habitats are thoroughly addressed in the 2001 BA and have been affirmed by the 2002 
NOAA Fisheries and USFWS Biological Opinions.  The exact location for flow lane disposal 
changes as the river bottom moves.  Although it is not possible to know where precisely flow 
land will occur, the Corps knows that it will always take place in deeper waters in close 
proximity to the channel.  This understanding is sufficient for the Final SEIS and for the state 
agencies to determine compliance with water quality standards for turbidity.  Additional 
information regarding suspended sediment and turbidity is provided in the revised 404(b)(1) 
Evaluation.  See Final SEIS, Exhibit E. 
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information on the timing of the proposed operations, so it cannot make a determination of 
compliance with standards that protect sensitive beneficial uses.  Second, if salmonid populations 
were high, rather than threatened or endangered, the states could evaluate the effect according to 
its existing numeric criteria.  However, they are not; instead the populations are at significant risk 
and less able to withstand any incremental adverse impacts from predation, growth, health, etc.. 
This means that the states must interpret and apply their narrative and beneficial use support 
requirements in order to apply them to threatened and endangered species.  To do so requires 
substantial additional information, which the DSEIS does not include.  Third, as discussed above, 
the Corps has not provided the states  with information on the likely turbidity from the activities  
or the actual locations of flow-lane disposal.  In the absence of information, the states cannot 
conclude that the proposed project will comply with state water quality standards.  Therefore, the 
DSEIS is inadequate on its face. 
 
The effects of sedimentation on salmonids are well documented and include: clogging and 
abrasion of gills and other respiratory surfaces, providing conditions conducive to entry and 
persistence of disease-related organisms, inducing behavioral modifications, and altering water 
chemistry by the absorption of chemicals.  Factors for Decline at 18.  Suspended sediment and 
turbidity can “increase the straying rate of adult salmon, * * * force juvenile salmon from 
preferred habitats, and impair feeding by juvenile salmon, thereby reducing growth.”  Science 
Center memo at 6.  The Lower Columbia River estuary plays an important role in the life cycle of 
salmonids and the important factors that affect that role are “flow rates, timing of flow, and 

SS-250  turbidity.”  Science Center memo at 3, citing Dawley et al. 1986.  Prey availability and habitat 
suitability are also strongly affected by turbidity.  Id. at 4.  Turbidity can have non-lethal effects at 
“relatively low levels” that “reduce fish fitness and contribute to elevated mortality later in the life 
of the fish.”  Id. at 6.  In addition, the effects of increased suspended sediment loads on spawning 
is well documented.  See e.g., Science Center memo at 6-7.  The Science Center has concluded 
that while the “extent of spawning by salmon in the lower Columbia River is not well known,” 
chum salmon do spawn at the confluence of the Grays River and “likely utilize gravel deposits at 
the mouths of other tributaries to the lower river.” and “Lower Columbia River fall chinook 
salmon also may spawn in areas that will be affected by sediment generated by the dredging.”  Id. 
at 6.   
 
In addition to the direct effects of turbidity on salmon, the Department must evaluate the indirect 
effects.  Sedimentation affects bottom-dwelling organisms that make up the food chain for salmon 
and other estuary species.  “Elevated turbidity and TSS may reduce the amount of light available 

SS-251  for photosynthetic organisms, reducing primary production which may in turn affect biota higher 
up on the food chain.”  Bi-State Report, Task 6 at 2-33.  Increased wake in shallow areas caused 
by changes in shipping lane use will increase turbidity. The DSEIS must also evaluate the additive 
effects of turbidity, excess temperature, low DO, and exposure to toxic chemicals and other  
unsafe levels of pollution in these shallow waters.  As discussed elsewhere, salmon rely upon 
shallow water habitats. 
 
NMFS has concluded that “[q]uantitatively, sediment has been identified as the greatest single 

SS-252  pollutant in the nation’s waters (Barhart 1986, Poon and Garcia 1982, Ritchie 1972, U.S. 
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SS-250.  The SEI panel, the USEPA, Corps, NOAA Fisheries and the USFWS thoroughly 
reviewed the suspended sediments and turbidity issues as part of reconsultation and considered 
input from the NOAA Fisheries Science Center including the concerns expressed in the 
memorandum.  See response SS-249. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-251.  The BA and Biological Opinions did examine indirect effects on bottom-dwelling 
organisms. See response SS-249.  The potential for increased turbidity caused by ship wakes 
was addressed in the 2001 BA.  The BA explains that while a 43-foot draft vessel may generate 
slightly larger wakes than occur now in the 40-foot channel, the much more numerous smaller 
vessels that use the channel could generate slightly smaller wakes in a 43-foot channel.  Thus 
the turbidity effects from slightly larger wakes from a small number of 43-foot draft ships could 
be offset by slightly small wakes from the many smaller vessels that transit the channel.  The 
overall effects on turbidity from ship wakes in the deeper channel would thus be small and 
could be either positive or negative. 
 
As stated in the Biological Opinions, effects from future berth deepening activities will be 
minimized through application of dredging and disposal BMPs and other compliance measures.  
Sediment testing, based on DMEF protocols, will insure dredged materials from berths are 
disposed of using a method to minimize impacts.  Additional sediment testing may be required 
during future consultations.  Of the turning basins proposed for deepening, the Astoria Turning 
Basin would require sediment evaluation due to the fine grain sediments present at the location. 
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Environmental Protection Agency 1988).”  Factors for Decline at 17.  Despite this well-known 
information, the states’ lists of waters violating sedimentation and turbidity is extremely short.  
This represents the states’ inability to apply their own sedimentation and turbidity standards, and 
their lack of monitoring, rather than that there are safe levels of these pollutants in state waters.  
As the Oregon Department of Environmental Quality explains: “temperature is the most 
commonly measured parameter which causes water quality impairment, however, other 
parameters such as sedimentation, habitat modification, flow modification, low dissolved oxygen, 

SS-252  abnormal pH and toxics have an impact on aquatic life.”  Oregon Department of Environmental  
Quality, 1998 Water Quality Status Assessment Report 305(b) Report, note to Table 4-4A.  As a 
consequence, Oregon’s list of water quality violations includes over 12,000 river miles of 
temperature violations but only 1,354 miles of “siltation” violations and a paltry 66 miles of 
turbidity violations.  Id.  Not surprisingly, as time goes on, Oregon only adds, but does not 
subtract, to the list of waters that violate standards for turbidity and sedimentation.  Oregon DEQ, 
Stream Miles Added and Removed between Oregon’s 1998 and 1994/96 303(d) Lists, Summary 
Report, www.deq.state.or.us.   Does Oregon stand alone in the nation as not having an ubiquitous 
turbidity and sedimentation problem?  No, Oregon has failed to apply its standards to assess the 
degree of the problem.  Regardless of the states’ failures to adequately assess the current baseline 
of turbidity and sedimentation problems, the Corps is required to remedy the data inadequacy in 
its DSEIS.  It does not.  As a consequence, the public and the public agencies cannot evaluate and 
make findings on the effect of the proposed project with regard to sedimentation and turbidity.  
 

e.   The DSEIS Fails to Consider the Baseline Effect of pH  
Violations into Its Analysis.  

 
The Lower Columbia River is designated water quality limited for pH.  Oregon 1998 303(d)(1) 
List.  These violations have a direct effect on the health of aquatic species: “Parameters such as 
pH, turbidity, TSS, temperature, and DO have a significant effect on biota in the river, especially 
coldwater anadromous fish.”  Lower Columbia River Bi-State Program, Reconnaissance Survey  
of the Lower Columbia River, Task 6, May 1992 at 2-32.   pH also exacerbates the effects of  
other pollutants such as the “toxicity of dissolved substances in the water.”  Id. at 2-33.  This was 
recognized in the 1992-94 Oregon Triennial Review: "Values of pH outside the range in which  

SS-253  the species evolved may result in both direct and indirect toxic effects. Direct effects result from 
interactions with the mechanism that moves ions across cell membranes.  Indirect effects occur 
when pH influences the availability and toxicity of metals, ammonia, and other potentially toxic 
ions in the water column."  1992-1994 Water Quality Standards Review, Department of 
Environmental Quality, June 1995 at ii.  For example, un-ionized ammonia (NH3), as opposed to 
ammonium (NH4+), is toxic to aquatic organisms, especially salmonids. As pH increases, so does 
the amount of un-ionized ammonia for a given amount of total ammonia in the water. Id., First 
Issue Paper: pH, at 2-14.  Because Oregon’s water quality standards require an evaluation of the 
combination of multiple pollutants on the beneficial uses, and the Lower Columba River is already 
violating standards for pH, temperature, DO, and toxics, the Corps must provide sufficient data 
and analysis for the state to make findings that the proposed activity  will not increase any of these 
or other indirectly related parameters.  
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SS-252.  Washington and Oregon are responsible for identifying water bodies that are impaired 
and placed on the 303(d) list.  The listing process is undertaken on a parameter-by-parameter 
basis and subject to notice, comment, and appeal.  The Final SEIS adequately considers 
sedimentation and turbidity.  Comment noted regarding NWEA’s dissatisfaction with Oregon’s 
303(d) listing process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-253.  pH is not listed as a toxic in applicable water quality regulations.  As the commenter 
acknowledges, determining whether water quality standards are violated or whether a water 
body is impaired is undertaken on a parameter-by-parameter basis.  Therefore, comments that 
discuss the theoretical effect of pH on other water quality parameters are speculative and are not 
consistent with water quality analysis.  Analyzing theoretical impacts of multiple parameters is 
speculative and not appropriate for a Final SEIS.  As explained in the 1999 Final IFR/EIS and 
the 2001 BA, the proposed project will have little impact on the chemical, physical and 
biological properties of the LCR because the proposed action involves dredging primarily clean 
sand from the navigation channel.  There have been numerous physical and chemical tests of the 
riverbed material that indicate it is clean sand (see sediment quality comments).  The project 
will neither add to nor decrease the contribution of pH to the river.  Therefore, there should be 
no reasonable potential to violate the pH water quality standard. 
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f.   The DSEIS Fails to Consider the Baseline Effect of Multiple 
Pollutants on the Beneficial Uses.   

 
As discussed above, the states are required to evaluate the effect of multiple pollutants on the 
beneficial uses.  The Columbia River is already violating numerous standards.  Even Oregon  has 
recognized that multiple stressors present a greater problem to sensitive uses than individual 
violations: “A combination of water quality concerns is stressing aquatic life throughout Oregon 
and is of significant concern because of the widespread listings of salmonid species as threatened 
or endangered under the federal Endangered Species Act.”  Oregon Department of Environmental 
Quality, 1998 Water Quality Status Assessment Report 305(b) Report, note to Table 4-4A.  The 

SS-254  Department also recognized this in its Triennial Review process: “Though temperature and pH are 
independent stressors, they covary on a seasonal and diurnal basis, and tend to provide maximal 
stress to an individual or population at the same time. * * * While any single parameter may not 
prove critical, the nature of stress is generally thought to be additive.” 1992-1994 Water Quality 
Standards Review, Department of Environmental Quality, June 1995, First Issue Paper: pH, at 2-
17.  Because state water quality standards require an evaluation of the combination of multiple 
pollutants on the beneficial uses, and the Lower Columbia River is already violating standards for 
pH, temperature, DO, and toxics, the states must find that the proposed discharge will not  
increase any of these or other related parameters in order to issue a §401 certification. The DSEIS 
does not provide sufficient data and information for the states to evaluate whether their water 
quality rules are met.  
 

8. The DEIS Fails to Consider Baseline Conditions of Circulation 
 
The MCR FEIS acknowledges that changes in circulation will occur from deepening the MCR: 
“Slightly larger introduction of ocean water during flood tides can be expected.”  MCR EIS at 27.  
It also expects that these changes will have different effects in different areas of the estuary: “The 

SS-255  most significant change in circulation patterns would involve the introduction of a slightly larger 
volume of ocean water during flood tides.  Flood current is stronger to the northeast toward  
Baker Bay so this larger volume of ocean water is likely to be more pronounced in Baker Bay.”  
Id. at 26.  Nonetheless, the DSEIS does not discuss the baseline conditions related to circulation. 
 

C.  The Future: The DSEIS Must Include the Effects of Those Reasonably 
Foreseeable Actions that Are Expected to have Impacts in the Same Area or  
Will Have Similar Impacts 

 
1.  Deepening the MCR is a Connected Action That Must be Evaluated 

with the Proposed Channel Deepening and the MCR Operation and  
Maintenance Project Requires a Supplemental EIS 

 
In order for the region to realize the purported benefits associated with the proposed deepening of 

SS-256  the Columbia River channel, the MCR will similarly require deepening from its current depth of 
55 feet.  Nowhere in the FEIS or SEIS is this issue discussed, nor was it raised in the context of 
the so-called independent review conducted in the first week of August 2002, except for Chapter 
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SS-254.  The Final SEIS adequately analyzes the water quality impacts associated with the 
project for purposes of NEPA and SEPA.  The 401 Certifications will be obtained from 
Washington and Oregon as part of the permitting process.  The 401 Certification is an 
independent certification, separate and apart from the Final SEIS.  The 401 Certifications will 
provide reasonable assurance that water quality standards will be met. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-255.  The Final SEIS, Exhibit J, analyzes sedimentation and related hydrologic processes 
and summarizes known information regarding circulation patterns.  The Final SEIS has 
considered all known information regarding circulation patterns in addressing impacts.  This 
information indicates that the project should not affect circulation patterns in a manner that will 
have significant adverse impacts. 
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2 of Appendix A to the FEIS.  See the discussion above, related to the baseline conditions on the 
MCR, as support for this section. 
 
The MCR EIS, based on the VMS, evaluated the appropriate depth of the MCR to correspond to  
a river channel of 40 feet based on a 95 percent rate of safe passage, defined by the document as 
meeting Engineering Regulation 1110-2-1404 to provide safe navigation conditions under most 
weather conditions.  The project FEIS concludes that vessels be able to enter the MCR 95 percent 
of the time that conditions are safe, defined “as those times when wave heights are 10 feet or  
less.”  MCR FEIS at a-1.   

SS-256 
In that document the Corps concluded that both the MCR EIS and the VMS upon which it was 
based are in serious need of revision:  
 

“Since the MCR is expected to continue to be closed on a ship by ship basis, there 
is a need to refine the wave height, expected excursion and the level of risk of 
hitting bottom for wave conditions just below the breaking wave level.  Given the 
potential consequences of hitting bottom, it seems like the design should be based 
on E95 or higher, of the extreme excursion values.  The 1983 design failure rate of 
5% leaves the potential for some ships to hit bottom up to 10 times during a single 
transit.  The expected and actual excursions both need to be reviewed before the 
channel design is finalized.” 

 
Appendix A at 17.  The revision of this analysis is now needed in the context of channel 
deepening for the Columbia River because the two locations are inextricably linked.  Whether the 
previous MCR analysis was incorrect or correct, it requires revision because: 1) the DSEIS needs 
to address the risk of grounding because it may be increased by new analysis of the risk of the 
current depth MCR given that the Corps has now cast serious doubt on the validity of the studies 
and analysis in the 1983 MCR EIS; 2) the risk of grounding is likely to be increased by the growth 
of vessels due to the increased depth of the river channel but has not been reevaluated by any 
technical means; 3) previous dredging and spoil disposal have altered the MCR hydraulics; and/or 
4) the environmental effects of the 5 percent risk of grounding were not included in the 1983  
MCR EIS.  The current status is that the Corps concludes that its conclusions regarding  
downward excursions – as applied to both 34-ft and 40-ft drafts –  “is a critical safety issue that 
needs to be more clearly defined.”  Appendix A at 16.  Even so, the DSEIS is silent. 

SS-257 
The Columbia River Bar Channel is the most dangerous and important segment of the river 
navigation system because it must be transited and it is the only location where a vessel in the 
Columbia/Willamette/Snake system where a vessel catastrophe could be such an environmental 
disaster.  The 1983 MCR EIS focuses on the issue of delay, and groundings that prove the 
potential for delay (under the then existing MCR depth) but never once addresses the issue of risk 
and effects of an accident.  Moreover, the reliance placed on evaluating averages – such as wave 
height – results in a failure by the Corps to evaluate the true risk of shipping in that channel which 
has nothing to do with averages but rather with the state of the river at the time a vessel is in 
transit. 
 
 

Page 26 of  46 

Corps of Engineers Response 
 
SS-256.  The Corps disagrees that deepening MCR is a connected action with this project.  The 
1983 MCR design was based on the best available information and the Corps guidance in effect 
at that time.  As explained in Appendix A of the 1999 Final IFR/EIS, the actual performance of 
the MCR has exceeded the 1983 expectations and that therefore, deepening the Channel would 
not require a deepening of MCR.  The quote in this comment regarding the need to more clearly 
define the expected excursion was made in the context of improving the 1983 analysis that 
appears to be conservative when compared to actual performance.  This situation is not unique 
to the MCR and the Corps’ Engineering Research and Development Center is conducting a 
study to revaluate the Corps’ entrance channel design guidance.  See response SS-243. 
 
 
 
 
 
 
 
 
 
 
 
SS-257.  The Corps is unaware of any available methodologies that could be used to reliably 
define the navigation risks at the MCR.  As noted in the 1999 Final IFR/EIS, the safety record 
for the entire Columbia River deep-draft navigation channel (entrance and river) compares 
favorably to other United States ports, even though the Columbia has a longer channel than 
most ports.  A review of the Oregon Board of Maritime Pilots deep-draft incident reports 
confirmed the comments in reference to three groundings in the MCR channel since 1984 
(Susan Johnson, December, 2002, personal communication).  A “possible” (uncertain about 
actually touching bottom) grounding occurred in May 1984, and grounding occurred in 
November 1986 and February 1994.  Waves contributed to the 1984 and 1994 grounding, and 
the 1986 grounding was the result of mechanical failure on the ship.  None of these grounding 
resulted in any environmental damages and there was only slight damage to any of the ships.  
These three minor groundings occurred over a period of 18 years that included over 70,000 
deep-draft transits of the MCR. 
 
Dredging improves navigation conditions by maintaining shallowest reaches of the MCR 
channel to -55-ft MLLW.  Disposal sites have caused localized hydraulic changes, but those 
sites are located outside of the deep-draft navigation channel. 
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The DSEIS contains no additional material to the seven pages presented in Chapter 2 of Appendix 
A of the FEIS.  Yet, the conclusions concerning the MCR channel in the 1983 EIS themselves 
were undercut by the Corps statements, as quoted above, that the analysis was inadequate.  The 
seven pages that allegedly make up the updated analysis on this subject are significantly flawed.  
First, the use of the phrase “safe wave conditions” in the supplement is misleading.  It suggests 
that this is the maximum wave height in which ships transit the bar without a problem.  In fact, 
even the supplement acknowledges that ships do transit in conditions exceeding 10 feet but the 
way in which the document is written is intended to create an opposite impression.  In contrast,  
the 1983 MCR EIS defines a “safe wave” more precisely: 
 

When wave heights were less than 10 feet, the other environmental factors such as 
visibility and currents appeared not to pose a major obstacle to vessel use of the 
entrance channel.  When wave conditions were present, however, the other facts 
assumed an increased importance in rendering safe navigation difficult or, in some 
cases impossible. 

 
MCR EIS at a-1.  The document goes on to say that “safe waves” means a condition in which no 
bar closures are expected to occur.   

SS-257 
Section 2.3 of Chapter 2 of Appendix A of the project FEIS further distorts the concept of a 
“safe” wave height by stating that the MCR design was for a 36 foot vessel being able to transit 
the Mouth of the Columbia River  95 percent of the time.  In contrast, the 1983 MCR EIS states  
it is “recommended that vessels be able to transit the entrance 95% of the time when conditions 
are safe.”  MCR EIS at a-1.  However, that study contemplated a “primary design vessel” that 
could transit the river to upstream ports 95 percent of the time.  See, e.g., MCR EIS at a-3, A-22.  
The document specifically states that it is the “Skamokawa Bar, at about river mile (RM) 34,  
[that] historically has been the controlling part of the river for ship movement.”  MCR EIS at a-3. 
There is a significant difference between the MCR and the upriver area, a distinction the FEIS 
fails to accurately capture.   
 
Compounding the definitional problem, the FEIS concludes that this so-called safe wave height of 
10 feet will not be exceeded more than 440 hours per year. Page 15.  This is equivalent to 18 days 
each year, an obvious fallacy.  Section 2.7.1 in the FEIS states that two years were selected in 
which to compare wave heights and closure times: 1984 and 1992.  It is unclear what the Corps 
uses as its source of wave data for these two years.  The National Data Buoy Center shows that 
Buoy No. 46029, located seaward of the Columbia River, was not operational in two months of 
1984 and four months of 1992, all of which were fall and winter months when wave heights  
would be expected to be greater.  http://www.nodc.noaa.gov/BUOY/46029.html.  A nine year  
summary of average wave heights, from March 1984 to December 1993, at this same buoy 
showed that the months of November, December, and January had average waves of greater than 
10 feet.  http://www.ndbc.noaa.gov/images/climplot/46029_wh.gif.  This appears to be contrary  
to the National Marine Consultants wave study showing that wave heights are less than 10 feet 95 
percent of the time.  In addition, the use of wave height means can be very deceiving when 
attempting to determine closure hours as the mean does not inform an analyst of data at the 
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SS-257 (con’t).  The use of “safe wave height” in the 1999 Final IFR/EIS, Appendix A, is in 
reference to the 1983 MCR design and VMS studies.  As explained in the 1999 Final IFR/EIS, 
the definition and use of the term has been superseded by actual practices.  A “safe wave 
height” was not used in defining existing or expected future practices at the MCR.  Rather the 
Corps recognized that the decision to transit the MCR would be made by the Bar Pilots based on 
the wave conditions at the time of transit and the characteristics of the individual ship. 
 
 
The Corps agrees that wave heights in excess of 10-foot should be expected to occur more than 
18 days per year.  As the comment notes, the 18 days per year statistic was taken from the VMS.  
In the 1999 Final IFR/EIS, the Corps used the wave statistics from the Long Beach, WA, 
Coastal Data Information Program buoy for 1984 and 1992 to demonstrate that the 10-foot wave 
height was exceeded in those years the equivalent of 70 and 35 days, respectively.  Any use of 
means or averages in the 1999 Final IFR/EIS were only to provide comparisons between 
different time periods and were not used to define future transit conditions. 
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appropriate level; a more sophisticated analysis is required.   Likewise, water levels can be 
affected by meteorological changes in wind speed and direction and in barometric pressure.   
These influences explain differences between measured and predicted water levels.  Water levels 
also vary depending upon their location.  Changes in dredged spoil disposal alter waves.  
Currently bigger swell heights are being noted between buoys 4 and 6 than previously.  Moreover, 
the wave heights measured at the buoy are not measurements of the wave heights experienced at 

SS-257  the bar.  Those are at least 10 percent greater than measured data and sometimes as great as twice 
as much.  It is obvious the author of the supplement does not appreciate the dynamics of the  
MCR thereby minimizing their importance.  This might account for the fact that the Corps does 
not acknowledge there have been groundings since the deepening of the MCR; in fact, there have 
been at least three. 
 
The lack of references in this document is puzzling.  In addition to those already mentioned, there 
is no reference to support the statement: “Of the 300 deepest draft ships that transited the 
Columbia River during 1991 through 1993, only about 10% did not meet the bar pilots’ under  
keel clearance.”  FEIS, Appendix A, Chapter 2 at 14. 
 
In addition, the old analysis upon which the Corps still relies does not distinguish between 
seasonal changes in allowable drafts for vessels seeking to transit the MCR.  In severe conditions  
a bar pilot may likely require vessels to wait until the flood stage, as he seeks to have the ship 
arrive at Astoria two hours before high water.  In order to provide the maximum under keel  
water, delays are likely to occur.  Regardless of these seasonal differences, in sections 2.6 and 2.8 
of the FEIS, the Corps simply presents averages for each year.  Seasonal differences may also play 
a role in better understanding the use of the channel.  In Section 2.6, for example, the Corps notes 
the deepest draft vessel that transited the channel.  It does not, however, state either the frequency 
of use by that deepest draft nor the season of use. 

SS-258 
The 1983 EIS for the Mouth of the Columbia River (MCR) is a document that analyzed the need 
for deepening the MCR to 55 feet.  This FEIS discussed the fact that the 55 feet depth was 
necessary to correspond to the existing 40 foot channel.  It states that: “All data developed in the 
study are based on this assumption [“that the upriver channel will not be changed, but will remain 
at its present authorized dimensions”].”  Interim Feasibility Report Page 1.  Therefore, the data 
presented in the EIS concerning the sufficiency of the MCR channel are not valid if the river 
channel were to be deepened to 43 feet.  Nonetheless, the DSEIS does not address the need to 
develop new data, but merely relies upon the inadequate evaluation – based on no data – that is 
contained in the FEIS.  Specifically, the new data would include both environmental effects as 
well as economic ones as the MCR EIS sought to meet four objectives, one of which was that the 
40 foot channel could be “fully utilized” and another to “decrease tide-caused delays for 
commercial ships crossing the bar.”  MCR Interim Feasibility Report at 2.  The MCR was 
deepened to address these two issues:  
 

“The incompatibility of the two channels has been recognized for many years.  In  
his October 1961 report to Congress ( House Document 452, 87th Congress, 2nd 
session), the Portland District Engineer indicated that certain deep-draft vessels 
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SS-258.  Seasonal variations in navigation practices were not mentioned in the 1999 Final 
IFR/EIS because they were found to be insignificant.  The 1991-93 transit data showed that 
there were 40-foot draft transits in the existing channel throughout the year.  There has not been 
any serious attempt to take advantage of the high river stages of the spring freshet to transit the 
channel with drafts over 40-foot.  The tide stage requirements of the Bar Pilots that are 
described in the 1999 Final IFR/EIS are not seasonal, but apply year round.  The delays that 
those requirements cause were defined in the 1999 Final IFR/EIS and are accounted for in the 
projects’ economic analysis. 
 
The 1961 report to Congress and the1983 MCR design, referenced in the comment, were based 
on the best available information and the Corps guidance in effect at those times.  As explained 
in the 1999 Final IFR/EIS, the actual performance of the MCR has exceeded the 1983 
expectations.  This situation is not unique to the MCR and the Corps’ Engineering Research and 
Development Center is conducting a study to revaluate the Corps’ entrance channel design 
guidance. 
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using the then-proposed 40-foot-deep river channel would ‘...incur delays to avoid 
transiting the entrance during low water.’  He further stated that there was no  
definite knowledge at that time regarding the exact amount of clearance between 
keel and channel bottom required for safe navigation over the entrance.  Now that  
the 40-foot-deep river channel has become a reality, the prediction of that District 
Engineer has been substantiated by experience gained from vessel operation and 
scientific studies.”   

SS-258 
MCR Interim Feasibility Report at 14-15.   A document intended to ensure compatibility and 
efficiency associated with a 40 foot channel is no longer a valid basis upon which to evaluate the 
relationship of a 55 foot MCR channel with a 43 foot river channel.  This is particularly true when 
the document itself states the 55 feet is “the minimum depth necessary to make the entrance 
channel fully compatible with the upriver channel.”  MCR EIS at A-25 (emphasis added). 
 
Additionally, there are questions regarding whether the Corps has been able to maintain the 
current MCR depth and location as authorized, as discussed above.  
 

2. The Evaluation of Increased Salinity Intrusion Caused by the  
Proposed Project Must be Based on Sound Science and Done in 
Conjunction with the Appropriate Baseline Conditions 

 
Further deepening the Columbia River navigation channel is predicted to alter salinity intrusion, 
thereby altering the ETM and the availability of food sources for juvenile salmonids, as well as 
shifting the entire freshwater-based ecosystem upstream.  According to the DSEIS, the channel 
dredging will have “little or no impact on salinity intrusion.”  However, the DSEIS relies on a 
model that had not been peer reviewed or systematically tested, according to statements regarding 
its own limitations.  There was no demonstration that the model could effectively model  
bathymetry, a critical component of channel deepening.  In fact, the researcher who created the  

SS-259  model explicitly warns that his results  “may be used to guide management decisions…but only if  
model uncertainty is further reduced.” Oregon Health and Science University Modeling Results, 
Appendix F,  Biological Assessment, Columbia River Channel Improvements Project, U.S Army 
Corps of Engineers, December 2001 (emphasis in original).  Because of the close linkage between 
salinity intrusion, the ETM and juvenile salmonid food resources, the Corps needs to revise the 
DSEIS after the salinity model is refined, subjected to peer review, and properly calibrated. 
 
Nowhere in this study, or any other discussion in the DSEIS or previous related documents, has 
the Corps presented an analysis of the effects of channel deepening including the cumulative 
effects on salinity intrusion from previous deepening projects of the river and the incremental 
deepening of the MCR, the placement of jetties, and of other actions that have been taken to alter 
the natural salinity patterns of the Columbia River Estuary. 
 

3. The Corps Fails to Include Data and Analysis for Reasonably 
Foreseeable Interrelated and Interdependent Projects 
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SS-259.  The assessment that the proposed 43-foot channel will have little or no impact on 
salinity intrusion is based on the results of two independent, state-of-the-art three-dimensional 
hydrodynamic models.  The OHSU/OGI model is a model being developed specifically on the 
Columbia River.  The Waterways Experiment Station (WES) model has been applied to a 
variety of salinity problems around the United States.  Both models predicted very small 
changes in salinity intrusion, as described in the 1999 Final IFR/EIS and the 2001 BA.  
Cumulative effects from prior activities are reflected in the baseline condition used for the two 
models.  The referenced quote from Appendix F of the BA omits an important part of the 
sentence that indicates the management decisions being cited are mitigation and restoration 
actions, not channel deepening.  This is to be expected since the model study was specifically 
addressing deepening the navigation channel and not mitigation or restoration actions in the 
shallow water areas of the estuary. 
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a. Berths and Basins are Reasonably Foreseeable Interrelated  
and Interdependent Projects 

 
The DSEIS notes that the project will require increased dredging of berths and basins.  However, 
nowhere in the document is there a discussion of the contamination present in those areas.  Berths 
are frequently the site of significant toxic contamination due to intentional waste disposal 
practices, and accidental spills.  For example, the Port of Portland’s Terminal 4 on the Willamette 
River is the site of coal tar pitch historically “spilled” at the rate of 20 tons per year.  In addition, 
very high levels of lead, zinc, and elevated levels of mercury, chromium, cadmium, and 
DDT/DDE have been found in sediments adjacent to the terminal.  Likewise, in 1987 the 

SS-260  Washington Department of Ecology found that the Port of Vancouver had been “spilling”  
unknown quantities of copper ore at its Ore Transfer Facility (Columbia rivermile 103), 
contaminating over 5,000 cubic yards of river sediment.  The DSEIS cannot evaluate the full 
effects on the ecosystem and individual species of the chennel deepenign project withoug the 
required data on sediment contamination and reasonably foreseeable increases in sediment 
contamination from Port facilities along both the Columbia and Willamette Rivers.  Very little 
information has been gathered and that data has been measured against a measuring stick – 
sediment guidelines – that the Services warn probably do not reflect what it actually happening in 
the estuary area with regard to toxic effects on fish, birds, mammals, and their respective prey. 
 

b. Development Projects are Reasonably Foreseeable Interrelated 
and Interdependent Projects 

 
The DSEIS does not include a discusion and analysis of the cumulative impacts of future 

SS-261  interrelated projects including, but not limited to, the development of: Hayden Island and the 
Vancouver Lowlands. 
 

c. Dredging, Deepening, and Continued Use of Berths and Basins  
in the Willamette River Are Reasonably Foreseeable.  

 
The vast majority of berths in the Columbia/Willamette shipping system are located in the 
Willamette River.  In addition, it is extremely unlikely that the Corps will not seek to deepen the 
Willamette shipping channel to allow use of these berths, following decisions on the clean-up of 

SS-262  the Portland Harbor Superfund site.  Therefore, is impermissible for the Corps to segregate and 
postpone analysis of these integral parts of the proposed project – operation and maintenance 
dredging of berths and basins as well as deepenign them – in order to eliminate from consideration 
their contribution to the cumulative effects analysis presented in the DSEIS.  
 
III.  A Reasonable Alternatives Analysis Must Include a No Action Alternative and Each 

Alternative Deserves Substantially Similar Analysis. 
 

A. Restoration Actions Require a Reasonable Alternatives Analysis 
 
The DSEIS includes restoration actions proposed for the Columbia River Estuary.  These are not 
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SS-260.  The 1999 Final IFR/EIS, Appendix B, Exhibit B titled “Sediment Characterization 
Study of Local Sponsors’ Berths; Columbia and Willamette River Navigation Channel 
Deepening; Longview and Kalama, Washington and Portland, Oregon,” presents sediment 
quality data from the Columbia River berths that require dredging.  These include at Kalama the 
Harvest States Grain Terminal and the Peavy Grain Terminal; and at Portland, Terminal 6 on 
the Oregon Slough.  Deepening is also required at the United Harvest berth in Vancouver based 
upon the hydrographic surveys at the time of sampling.  The material to be dredged from these 
berths is very similar if not indistinguishable from the sediments in the adjacent navigation 
channel.  Contaminates are undetected at method reporting levels and well below screening 
levels, including those produced by the Services.  The one exception is Terminal 6, which is 
fine-grained (>20% fines) and which has had a history of TBT contamination. 
 
As stated in the Biological Opinions, effects from future berth deepening activities will be 
minimized through application of dredging and disposal BMPs and other compliance measures.  
Sediment testing, based on DMEF protocols, will insure dredged materials from berths are 
disposed of using a method to minimize impacts.  Additional sediment testing may be required 
during future consultations.  Of the turning basins proposed for deepening, the Astoria Turning 
Basin would require sediment evaluation due to the fine grain sediments present at the location. 
 
 
 
SS-261.  The Corps disagrees.  The Draft SEIS notes that the Port of Portland has withdrawn 
development plans and permit applications for its previously proposed West Hayden Island 
development.  Future development of West Hayden Island is therefore not reasonably 
foreseeable.  In contrast, the Port of Vancouver’s proposed Columbia Gateway development is 
reasonably foreseeable.  Therefore, it is analyzed in the revised cumulative effects analysis in 
the Final SEIS, Section 6.12. 
 
SS-262.  Please see responses SS-232 and SS-234. 
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mitigation projects for the proposed channel deepening.  Therefore these proposed restoration 
projects are subject to the same NEPA requirements as any other proposed action, regardless of  
whether it they are expected to be perceived by the public, or are labeled by the Corps, as being  

SS-263  “beneficial.”  Nowhere in the SEIS does the Corps discuss the reasonable alternatives to these  
proposed restoration actions, including other locations for similar activities or other types of 
restoration activities.  By not including any other reasonable alternatives, the Corps eliminates the 
possibility that each alternative has been given substantially similar analysis. 
 

B. A No Action Alternative Requires a Multi-Port Analysis 
 
Without a multi-port analysis, which the Corps now says would have been desirable, the DSEIS 

SS-264  cannot and does not give a serious and substantially similar analysis for the no action alternative. 
 
IV. An EIS Cannot Ignore Pertinent Data 
 

A. The Corps Uses Averaging as a Way to Ignore Pertinent Data 
 
The Corps’ DSEIS ignores some pertinent data outright and, in other circumstances, it averages 
data in order to “prove” that it is able to obtain the results it needs to justify its economic and/or 
environmental conclusions.  This averaging is inappropriately used with regard to wave height 

SS-265  analysis, such as it is, at the MCR and with regard to climate-driven sediment transport issues. 
Likewise, in the FEIS supplement addressing MCR issues, the Corps refers to the deepest draft  
vessels without any discussion of the frequency of transit by those vessels.  FEIS, Appendix A, 
Chapter 2 at 13.  There may be other areas of the analysis relied upon by the Corps in the DSEIS 
and the FEIS that similarly mask reality, thereby violating the requirements of NEPA. 
 

B. The DSEIS Improperly Ignores Data on Sediment Transport 
 
The Corps’ DSEIS ignores pertinent data by simply explaining it away, rather than presenting a 
reasoned analysis of the data or conclusions regarding the data derived by others.  An example of 
this is the conclusion by Dr. David Jay that the Corps has grossly underestimated the volume of 
the proposed discharge.  The Science Center has concluded that “the dredged material estimates 
for the proposed channel deepening are unrealistically low.”  Science Center memo at 18.  The 

SS-266  Corps based its dredging estimates on the time period 1980-95, a period with atypically low  
flows, the second driest period in the last 121 years.  Id.  Therefore, DSEIS estimates are  
unreliable.  Id. at 20.  The Corps also failed to properly analyze data on sediment transport in the 
Lower Columbia River.  Id.  The Science Center has concluded that on this basis “dredged 
material production estimates for the 1980-95 period are low by a factor of ~1.8 to 3.6; i.e., that 
the actual sand production of a 30-50 year period similar to the last 30-50 years would be 80-
260% higher than predicted by the EIS.  Id. at 20-21.  It also notes that the 1996 large dredged 
material volume demonstrates that a hypothesized post-1977 trend toward lower sediment supply 
is not supported.  Id.  These broad estimates of the Corps’ inadequate analysis were further  
refined during the SEIS process to indicate a volume approximately 60 percent higher than that of 
the Corps.   Dr. Jay’s conclusions rely upon a more sophisticated analysis of existing data than the 
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SS-263.  The Corps disagrees that its consideration of alternatives was insufficient.  See 
response SS-194. 
 
 
 
 
 
SS-264.  While a multi-port analysis would likely increase the benefits of the project, the 
existing analysis represents an equally valid method of analysis.  A technical review of the costs 
and the benefits was conducted with a panel of seven experts in August 2002.  This point was 
also raised by that panel and fully addressed in the Corps’ responses.  The Corps has considered 
the technical review and revised the Final SEIS accordingly.  The panel’s work is available on 
the Corps website at https://www.nwp.usace.army.mil/issues/crcip/review.htm. 
 
SS-265.  The Corps has not ignored or misused pertinent data.  See responses SS-257 and SS-
258 for responses to the wave height and deepest draft questions raised by this comment.  The 
issue of climate-driven sediment transport is addressed in response SS-266. 
 
 
 
 
 
 
 
 
SS-266.  The Corps has not ignored Dr. Jay’s analysis, but we do disagree with his conclusion.  
Dr. Jay has based his conclusions on a statistical analysis of historical Columbia River 
discharges and the relationship of discharge to sediment transport.  The Corps believes Dr. Jay’s 
analysis falls short on two issues: 1) it has not established a definite correlation between annual 
discharge or annual sediment transport, and annual maintenance dredging, and 2) it does not 
account for the effects of upstream flow regulation on sediment transport.  The Corps has used a 
fluvial processes-based method to assess the causes of navigation channel shoaling and the 
river’s response to past dredging and disposal actions.  The results of those analyses were then 
applied to the site-specific conditions on each navigation bar (approximately 3 mile reaches of 
the navigation channel) to forecast future maintenance requirements bar-by-bar.  As with any 
forecast, the actual year-to-year volumes can be expected to vary around the projections, but the 
Corps expects the averages to follow the forecast.  The referenced science center memo was 
written prior to the ESA consultation process.  Dr. Jay’s comments and the dredging forecast 
were addressed during the June 2001 SEI Sedimentation workshop.  The SEI expert panel 
concluded that the Corps adequately understood the physical processes of the river and estuary, 
including flow alterations, dredging volumes, suspended sediment and bathymetry changes. 
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Corps’ analysis, which simply averages the existing data.  Despite the issue having been raised in 
numerous forums, including the SEI forums and by the State of Washington, including in its 
analysis of the effects of operation and maintenance dredging of the MCR, the Corps has yet to 
address the inconsistency in its analysis.  
 

C.  The DSEIS Ignores Pertinent Data on Declining Populations of Many Species  
in the Columbia River Estuary 

 
As discussed elsewhere, the DSEIS ignores pertinent data on declining populations of white 
sturgeon, green sturgeon, and smelt.  It also ignores the Lower Columbia River coho which is 

SS-267  listed by Oregon state law as an endangered species.   Likewise, the Corps fails to consider the 
continuing reproductive failure of the Lower Columbia River bald eagle populations, or to even 
mention the declining status of mink and  river otter, which are believed to have suffered 
reproductive deformities and precipitous population declines in the Lower Columbia River.   
 

D.  The DSEIS Ignores the Importance of the Columbia River Plume and the  
Cumulative Effects on it 

 
The DSEIS fails to evaluate the appropriate action area for the project in that it does not 
incorporate new scientific information demonstrating the importance of the Columbia River’s 
discharge plume to West coast salmon populations.  This plume affects both the nutrient  

SS-268  productivity of coastal estuaries and upwelling ocean currents and involves the near ocean  
environment that has been identified as one geographic area important to salmon survival.   The 
Corps’ failure to incorporate this scientific information in both the baseline analysis and the 
evaluation of the impacts of the proposed channel deepening project in the DSEIS renders the 
document inadequate to meet the requirements of NEPA. 
 
V. The Intensity of Review Requires Attention to the Fact that Effects are Uncertain  

and Controversial. 
 
In its DSEIS, the Corps has ignored the importance, controversy, and uncertain effects of its 
action, by itself and in conjunction with past, present, and reasonably foreseeable actions, in lieu 
of establishing a more intensive review.  The only concession to any of these three aspects of the 

SS-269  proposed project has been its last minute economic review panel, the results of which it has not  
even incorporated into the DSEIS in its haste to rush the project through regulatory hoops.  The 
Corps keeps talking about how it has spent more than 10 years on this project.  It is not the fault  
of the public, the regulatory agencies, or the environment that during that substantial period of 
time the Corps has simply failed to obtain necessary data and conduct analysis as required by 
federal law. 
 
VI. Compliance with Clean Water Act 404(b)(1)(c) Guidelines 
 
The discussion of the how the proposed deepenign project meets the Clean Water Act 

SS-270  404(b)(1)(c) Guidelines in the DSEIS is seriously inadequate.  The purpose of the §404(b)(1) 
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SS-267.  Information on the status and impacts to white sturgeon and smelt were provided in the 
1999 Final IFR/EIS and Final SEIS.  Contrary to your statement, white sturgeon populations in 
the lower Columbia River have not recently been declining.  Since the 1999 Final IFR/EIS, the 
Corps has funded additional work by WDFW and ODFW to assess smelt and sturgeon impacts.  
The Final SEIS includes this information.  Smelt runs have recently rebounded to record levels 
in the last few years possibly as a result of improved ocean conditions.  Little information is 
available on green sturgeon populations, though they are believed to be small.  The Final SEIS 
has been revised to include available information on green sturgeon.  Impacts to green sturgeon 
populations are similar to that described for white sturgeon since they utilize similar habitats.  
At the request of the State of Oregon, the Corps has reviewed and evaluated lower river coho.  
They will be discussed specifically as an Oregon State species of concern in the Final SEIS. 
 
The Corps will implement four terms and conditions outlined in the USFWS’s Biological 
Opinion to monitor contaminants and bald eagle productivity.  These terms and conditions 
represent an extremely conservative approach to assess the situation.  Isaacs and Anthony 
(2002) provide detailed information on the breeding bald eagle population and their 
reproductive success for Recovery Zone 10, the lower Columbia River, from 1973 to present.  
Total breeding territories surveyed in 1973 was one; for 2002 that number was 95 of which 89 
(94%) were occupied.  Young/occupied territory in 2002 was 1.02.  The five-year average for 
young/occupied territory in Recovery Zone 10 has increased from 0.77 in 1998 to 0.92 in 2002.  
The Habitat Management Goal for Recovery Zone 10 is 47 bald eagle territories; the Recovery 
Population Goal is 31 territories (USFWS, 1986, Pacific Bald Eagle Recovery Plan).  As 
discussed elsewhere in Final SEIS, the channel improvement project will not increase 
contaminant loading in the lower Columbia River; therefore, no impact to these species would 
be expected. 
 
Henny et al. (1996) evaluated mink and river otter populations on the lower Columbia River 
(CRM 11-119.5) and the influence of environmental contaminants.  They conducted a 
population estimate for river otter and estimated 286 individuals comprised the population along 
the lower Columbia River.  No population estimates were derived for mink, although Henny et 
al. (1996) states that the population is extremely low.  Conversely, a habitat suitability 
evaluation they conducted for the lower Columbia River indicated that habitat was excellent in 
many segments.  They determined that a number of organochlorine and polychlorinated 
biphenyls were significantly higher in river otter from the lower Columbia River than a Coast 
Range reference population.  Henny et al. (1996) noted that these contaminants were rarely 
correlated with CRM for age class 0 otters, never correlated for age class 1 otters, and almost 
always correlated with age 2+ otters.  Low residue concentrations may explain the result for age 
0 otters.  Age 1 otters are dispersing from their natal areas and thus may confuse the issue.  
Adults (age 2+) are relatively sedentary in their home range.  Their spatial information showed 
that river otter collected at CRM 119.5 typically contained the highest concentration of 
contaminants.  The author’s considered this to be the Portland-Vancouver area when in actuality 
it corresponds to Camas-Washougal, Washington.  As discussed elsewhere in Final SEIS, the 
channel improvement project will not increase contaminant loading in the lower Columbia 
River; therefore, no impact to these species would be expected. 
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Guidelines is to “restore and maintain the chemical, physical, and biological integrity of waters of 
the United States through the control of discharges of dredged or fill material.”  40 C.F.R. §230 
[hereinafter “Guidelines”], 40 C.F.R. §230.1(a).  Moreover, the Guidelines are intended to be 
consistent with policies of the Clean Water Act.  40 C.F.R. §230.1(b). The Corps’ proposed 
project does not comply with the Guidelines.  

SS-270 
Federal law requires a presumption against the discharge, placing the burden of proof on the 
project proponent to demonstrate compliance with the Guidelines.  40 C.F.R. §230.1(c).  The 
Corps cannot demonstrate basic compliance with §404(b)(1) Guidelines because, as discussed 
below, it has not made affirmative demonstrations on the following issues, among others: blasting 
techniques and timing, effects on salinity of the estuary and its effect on fish, the habitat value of 
the proposed disposal areas, information on the Deep Water site, smothering impacts to white 
sturgeon, crab, and smelts, and the effects on all beneficial uses from redistribution of toxic 
materials and the effect on water quality and beneficial uses.  Without this information, the Corps 
cannot demonstrate that the discharges “will not have an unacceptable adverse impact.”  Id.   
Instructively, the Northwest Fisheries Center addressed the issue of burden of proof in its recent 
transmittal to the National Marine Fisheries Service (NMFS): “[T]he Regional Office’s decision 
on the proposed channel deepening will probably turn on the issue of burden of proof.  While 
science cannot predict with certainty the extent to which salmonid will be adversely impacted by 
this action, neither can science conclude with certainty that the action will not adversely impact 
salmon, but it can say that this is an incremental insult to a degraded system that is important in 
the salmonid life cycle.”  Memorandum for Rick Applegate, NMFS, from John E. Stein, 
Northwest Fisheries Science Center, Re: Lower Columbia River Channel Deepening Project, 
December 2, 1999 at 1 [hereinafter “Science Center memo].  Of course, the Regional Office’s 
decisions to issue non-jeopardy biological opinions have turned on politics but that does not alter 
the findings of the Science Center. 
 
Compliance with the Guidelines requires an affirmative demonstration that the proposed project 
will not have an unacceptable adverse impact individually or in combination with known and/or 
probable impacts of other activities affecting the ecosystem of concern.  40 C.F.R. §230.1(c).  
The Corps simply has not addressed the issue of the proposed project’s effects on the Lower 
Columbia River ecosystem in conjunction with any other known or probable activities.   See e.g., 
FEIS Ex. E, §IV g at 6.  As the Science Center points out, “[c]urrently, continued incremental  
loss of habitat and increasing ecological risks are built into the environmental assessment process.  
Each new channel deepening proposal, as an example, involves a new assessment that uses  
current conditions as the sole baseline for evaluation.”  Science Center memo, Appendix 1 at 3.  
Neither the Corps in its DSEIS nor NMFS in its most recent Biological Opinion, have, in fact, 
remedied this “grandfathering” approach to establishing the baseline conditions for the project. 
 
Nowhere does the Corps address the cumulative impact of this project on the Lower Columbia  
and the species it supports and operation of the hydroelectric dams on the Columbia and Snake 

SS-271  Rivers.  As is discussed below, the impact of the hydro system on the estuary is a known impact 
and therefore meets the “activities” criterion of 40 C.F.R. §230.1(c).  Likewise, the Corps does  
not address the cumulative impact of the proposed project on species in the estuary in 
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SS-267 (con’t).  The issue raised with concern to these species is contaminants, specifically 
DDT and derivatives and PCBs, which affect reproductive performance of these species (Garrett 
et al. 1988, USFWS 1995, Henny et al. 1996) and therefore, population levels.  The Corps has 
determined that contaminants are not associated with navigation channel dredged material, 
which is comprised of medium to coarse-grained sands with less than 1% fines (organic 
materials, silts, clays) to which contaminants are typically associated with in the sediments.  
Fine-grained materials are typically associated with side channels and backwaters, which are not 
included in the dredging action associated with the project, except dredging at the Astoria 
Turning Basin, CRM 13.  Bachelor Slough is another exception but dredging of that side 
channel is predicated upon sediment testing results.  If the materials exceed established levels of 
concern for dredging and disposal, this ecosystem restoration feature would not be 
implemented.  Based upon our determination that contaminants in the channel materials to be 
dredged are not detectable, and therefore considered negligible, we do not anticipate any impact 
to these species of concern. 
 
SS-268.  Potential effects on the plume were considered during the ESA consultation with 
NOAA Fisheries on endangered salmonids.  In the 2001 BA, the discussions about impacts at 
the ‘river mouth’ would apply to the plume at MCR and a short distance offshore.  A detailed 
study of the plume dynamics was not conducted because of the limited available data and 
because the hydraulic changes predicted for the MCR are so small they were not expected to 
have a significant impact on the plume’s behavior. 
 
SS-269.  The Corps disagrees.  As a result of controversy and uncertainty, the Corps convened 
an independent science review panel to confirm the best available science for reviewing effects 
to listed species.  This effort reduced uncertainties in some areas, as well as developed an 
approach for uncertainties.  This effort focused on salmonids, but developed an ecosystem 
approach that provides an understanding that applies to basic physical parameters, habitat, and 
non-salmonid species. Also, the Corps, together with state resource agencies, undertook 
additional research on sturgeon, smelt and salmonid stranding.  The Corps funded additional 
research regarding dredging impacts to crab.  The Corps addressed controversy regarding the 
Deep Water Site by developing an option that eliminates the use of the site for this project. 
 
SS-270.  The original 404(b)(1) analysis has been revised in response to comments.  The 
Biological Opinion issued by the NOAA Fisheries on December 16, 1999 was withdrawn, 
additional study and analysis was conducted, and a new Biological Assessment and a new 
Biological Opinion were prepared subsequent to the preparation of the “NOAA Fisheries 
Science Center Memo.”  Ocean disposal sites (e.g., the Deep Water Site) are not subject to 
analysis under Section 404 of the Clean Water Act, but rather to Section 102 of the Marine 
Protection, Research, and Sanctuaries Act.  That evaluation is contained in the 1999 Final 
IFR/EIS, Appendix H. 
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combination with extensive filling and diking of nearly 80 percent of the estuary’s wetlands, 
pollution inputs from anthropogenic activities throughout the Columbia River Basin that have 
affected spawning, rearing, and migration of anadromous species and contributed levels of toxic 
contaminants in toxic amounts to the estuary, previous channel deepening projects, and 

SS-271  maintenance dredging.   Finally, the Corps cannot make this demonstration without full  
knowledge of the nature and extent of toxic contamination in the Lower Willamette River and 
proposed remediation approaches.  Despite the Corps’ arrogant finding in its Guidelines analysis 
that deepening the Willamette will not cause or contribute to the violations of water quality 
standards, it obviously does not have any more information or insight than any other agency, into 
what is now, by definition, the unknowable nature, extent, and impact of the contamination in that 
river.  
 
Subpart B of the Guidelines establishes four conditions that must be satisfied in order to 
demonstrate compliance with the Guidelines.  40 C.F.R. §230.4.  The first condition is that there 
be no practicable alternative that would have less adverse impact on the aquatic ecosystem.  40 
C.F.R. §230.10(a).   The Corps discusses the use of a non-structural alternative consisting of river 
stage forecasting that would enable ships to determine navigable channel depths based on real-
time tide and river stage information.  FEIS at 4-4.  The Corps admits that “there have been 
limitations with the existing river stage forecasting system that have prevented shippers from 
making maximum use of the available water depths in the Columbia River.”  Id.  The Final EIS 
discusses the information gaps that have prevented full use of this system as well as full evaluation 
of the system’s benefits by the Corps.  Id. at 4-4 - 4-6.  The use of this LoadMax system is an 
activity not involving discharge of dredged material that qualifies as a practicable alternative.  40 
C.F.R. §230.10(a)(1)(i).  The Corps is not the only source of information on the potential benefits 
of significantly improving the LoadMax system.  Dr. David Jay, of the Center for Coastal and 
Land-Margin Research at the Oregon Graduate Institute, states:    

SS-272 
“* * * existing forecasts are provided for a limited number of locations by a  
model that is not “state-of-the-art” in the area of barotropic tidal-fluvial modeling,  
leading to uncertainties that are likely larger than necessary.  The lack of a vessel  
traffic system on the river may also contribute to conservative loading practices in  
a manner that is difficult to assess from outside of the industry. * * * Once again,  
there is a large data base that has not been exploited.  The existing surface  
elevation data (many years of data at numerous stations) have only analyzed  
in a preliminary way to understand the details of the tide-river-flow interaction  
(Jay and Flinchem, 1997).  The existing data and the available conceptual  
understanding of the system should be used in developing better river stage  
predictions.  Better forecasts should be provided and evaluated and a traffic  
control system should be considered seriously, before much more extensive  
structural alternatives are considered, particularly in light of the very large  
uncertainty in dredged material disposal needs associated with the project.”   

 
Science Center memo, Appendix 2, at 22.  This position is shared by the Office of the Secretary, 
of the U.S. Department of the Interior.  See Letter from Preston Sleeger, Regional Environmental 
 
 

Page 34 of  46 

Corps of Engineers Response 
 
SS-271.  Additional discussion of cumulative impacts has been added to the revised 404(b)(1) 
analysis.  The Final SEIS, Section 6.12 has been revised to include additional discussion on 
cumulative impacts. 
 
 
 
 
 
 
 
SS-272.  The comment refers only to the 1999 Final IFR/EIS.  LoadMax is addressed again in 
the Final SEIS Section 4.3.  There are no benefits that remain to be achieved with LoadMax; 
this conclusion was affirmed by the expert Benefits and Costs Technical Panel, August 2002. 
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Officer, Office Of Environmental Policy and Compliance, U.S. Dept. of the Interior to Col.  
Robert Slusar, Corps, February 8, 1999 at 1-2. 
 
The Corps’ analysis of LoadMax does not resolve the practicable alternatives analysis required by 
the Guidelines which explicitly state that alternatives analysis conducted to meet the requirements 
of the National Environmental Protection Act (NEPA) may not be sufficient to meet the 
Guidelines and therefore the Clean Water Act.  40 C.F.R. §230.10(a)(4).  There is no evidence in 
the record that suggests this alternative is infeasible due to lack of technology and/or costs.  
Therefore the Corps has failed to meet the requirements of the Guidelines to demonstrate that 
there is no practicable alternative that will have a less adverse impact on the ecosystem -- in this 
case an adverse impact on an already extremely damaged ecosystem.  40 C.F.R. §230.10(a)(2).   
 
The second condition of the Guidelines is that no discharge of dredged material can be allowed if 
it causes or contributes to violations of water quality standards, jeopardizes the continued 
existence of species listed as threatened or endangered under the Endangered Species Act, or 
“results in likelihood of the destruction of adverse modification of a habitat” that is a critical 
habitat.  40 C.F.R. §230.10(b).  As discussed below, the proposed project will contribute to 
existing violations of water quality standards and will cause violations of others and therefore  
does not comply with this condition of the Guidelines.  40 C.F.R. §230.10(b)(1).  Moreover, the 
effects on the estuary will result in adverse modification of critical habitat designated pursuant to 
the Endangered Species Act for many threatened and endangered salmonid species, as well as the 
Bald eagle, as discussed below, contrary to the express requirements of the Guidelines.  40 C.F.R. 
§230.10(b)(3).  Therefore the proposed project fails to meet the second mandatory condition that 
would allow legal disposal of dredged spoils in the Lower Columbia River. 

SS-273 
The Guidelines’ third condition is that no discharge of dredged material can be permitted which 
will “cause or contribute to significant degradation” of waters of the United States.  40 C.F.R. 
§230.10(c).  Neither the Corps, nor the states’ water quality agencies, knows the degree to which 
the proposed project will contribute to significant degradation because the Corps has failed to  
meet the information, documentation, and analysis requirements of the Guidelines in Subparts B-
G, as discussed below.  40 C.F.R. §230.10(c).  The Corps’ failure to analyze the baseline of 
degradation prevents the Department from being able to establish the incremental degradation 
created by the proposed project.  As the Science Center has observed: “Using a historical baseline 
for comparison could substantially alter interpretation of the probable impacts of the deepening 
project on the estuary and its subsequent use by salmon.”  Science Center memo, Appendix 1 at  
3.  However, what the Department can know with certainty is that the Columbia River Estuary is 
already seriously degraded.  See e.g., Science Center memo at 1.  Therefore, as even the Corps 
admits that the proposed project will contribute some additional short- and long-term  
degradation, it cannot comply with the Guidelines’ requirement that the discharge not contribute  
to significant degradation.  e.g., FEIS, Ex. E.   
 
The fourth condition of the Guidelines is that no discharge shall be permitted unless potential 
adverse effects are minimized.  40 C.F.R. §230.10(d).  The Guidelines set out possible methods to 
minimize these effects in Subpart H.  The Corps does not provide information to assess whether it 
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SS-273.  This comment addresses three of the four conditions that must be met in accordance 
with Subpart B of the 404(b)(1) Guidelines before a discharge of dredged or fill material shall 
be permitted.  The revised 404(b)(1) analysis concludes that the proposed project will not 
violate state water quality standards (second condition) and will not cause or contribute to 
significant degradation of waters of the U.S. (third condition). 
 
The revised analysis also addresses impacts to endangered species and their habitat, noting that 
both the NOAA Fisheries (Biological Opinion) and the USFWS (Conference Report) have 
concluded that the proposed project is not likely to jeopardize the continued existence of listed 
species under their respective jurisdictions.  The revised analysis also notes that the NOAA 
Fisheries concluded that the proposed project would not result in the destruction or adverse 
modification of then-designated critical habitat for salmonids (NOAA Fisheries has since 
withdrawn the designation of such habitat).  Critical habitat has not been designated for bald 
eagles by the USFWS; thus, there is no adverse modification to critical habitat for this species.  
More specific responses pertaining to these two conditions are addressed below. 
 
The fourth condition pertains to minimization of adverse effects of the discharges.  The revised 
404(b)(1) Evaluation addresses minimization of adverse effects throughout the document.  The 
revised 404(b)(1) analysis addresses changes in the water current and circulation patterns. 
 
Rice Island (1962), Miller Sands Spit (1976-77) and Pillar Rock Island (pre-dates Miller Sands 
Spit) were initially created well prior to ESA listing of salmonids.  The sandy, barren habitat 
conditions attractive to Caspian terns, the species believed referenced, thus preceded the ESA 
listing of salmonids.  The downstream end of Rice Island, where Caspian tern nesting occurred 
from 1986-2000, has not received dredged material since prior to the ESA listing of salmonids 
or their critical habitat for the Columbia River. 
 
The Corps will continue to implement management actions comparable to those required by 
Term and Condition 1a of the Biological Opinion signed September 15, 1999 regarding the 
Columbia River Channel Operation and Maintenance Program that addressed both Caspian tern 
and cormorant concerns: 
 

1a.  The COE shall modify the habitat on Rice Island by April 1, 2000, so that it is no 
longer suitable as a nesting site for Caspian terns or provide for the hazing of terns off 
the island in a manner that will preclude their nesting.  The COE shall ensure that any 
terns hazed off the island do not nest on any dredge spoil islands in the action area 
(other than East Sand Island).  The COE shall continue to prevent nesting of Caspian 
terns on disposal islands within the action area for the life of the project. 

 
To accomplish this Term and Condition, the Corps has annually maintained nesting habitat at 
East Sand Island.  To assist in attracting Caspian terns to East Sand Island, researchers from 
Oregon State University have placed tern decoys and implemented a sound system to play 
recorded tern colony sounds.  If Oregon State University does not implement the decoy-sound 
system approach in the future, then the Corps will be required to do so.  Caspian tern presence, 
defined as aggregations of terns on upland portions of upriver dredged material islands (Rice 
Island, Miller Sands Spit, and Pillar Rock Island) between April 1 and June 10, will trigger 
hazing operations to disturb the birds from the location and preclude nesting activities. 
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has minimized the potential adverse impacts as set out in this subpart.  For example, in its plan to 
continue using Rice Island as a disposal site, the Corps has not addressed the issue of avoiding the 
“creat[ion] of habitat conducive to the development of undesirable predators.” 40 C.F.R. 
§230.75(b).  In failing to address the issue of ETM, the Corps has not avoided “changes in water 
current and circulation patterns which would interfere with the movement of animals,” in this case 

SS-273  the copepods upon which salmonid rely.  40 C.F.R. §230.75(a).  It has not timed the discharge to 
“avoid spawning or migration season and other biologically critical time periods.”  40 C.F.R. 
§230.75(e).  It has not used habitat development and restoration to “minimize adverse impacts  
and to compensate for destroyed habitat.”  40 C.F.R. §230.75(d).  While we do not in general 
advocate for mitigation of increased habitat destruction through constructed habitat, because it is 
so rarely effective in replacing natural habitat, there is no evidence that the Corps has proposed 
mitigation sufficient to address the habitat it proposes to continue to destroy for fish, birds, 
mammals, and other wildlife.   
 
While the Corps has amended its Biological Assessment to include alleged restoration actions in 
the estuary, it has provided no basis upon which the public could analyze this proposal because 
there are insufficient details about the restoration projects, including baseline conditions of the 

SS-274  sites, that would allow for concluding the proposed activities would create the habitat values.  
Ownership of potential habitat and even significant expenditures of resources into restoration do 
not guarantee the restoration of habitat values, as studies done on the Salmon River Estuary have 
demonstrated.  Restoration of needed habitat values may not be able to be realized without other 
actions such as removal of dikes, cessation of dredging, etc. 
 
The Corps’ project does not meet the Guidelines, as demonstrated by the exceedingly superficial 
analysis presented in its few pages.  FEIS, Ex. E, Section 404(b)(1) Evaluation.  As a result, basic 
procedures of the Guidelines have not been met.  See, e.g., 40 C.F.R. §230.5(h), (i), (j), (k), (l).  
It is evident that, as new information has become available, the Corps has not followed the 
Guidelines’ caution that the process of addressing them may be “iterative, with the results of one 

SS-275  step leading to a reexamination of previous steps.”  40 C.F.R. §230.5(l).  New information has 
become available to the Corps on issues of salmon recovery, Willamette River sediment 
contamination, use of a Deep Water disposal site, the effect of salinity changes on the food web of 
the estuary, all of which are discussed in our comments.  Yet the DSEIS does not address these 
issues.  This is contrary to the Guidelines’ emphasis on the “essential” nature of information and 
documentation.  40 C.F.R. §230.6(a).  It is worth noting that it is in this context that the  
Guidelines reiterate its “presumption against the discharge.”  40 C.F.R. §230.6(c).  
 
The Corps uses these few pages to present unsubstantiated conclusions, omitting relevant 
information that is available to the agency (e.g., exclusion of all information on the estuarine 
turbidity maxima (ETM), effectiveness of tern predation mitigation, effect of toxic contamination  

SS-276  on animal life of the estuary), while drawing conclusions based on little or no analysis.  The  
Guidelines specifically require determination in writing of the potential short- and long-term 
effects of the proposed discharge of dredged material on the physical, chemical, and biological 
aspects of the aquatic environment.  40 C.F.R. §230.11. 
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SS-273 (con’t).  The existing disposal site on Rice Island is proposed for use for channel 
maintenance; however, it is not proposed for dredged material disposal during construction of 
the 43-foot project.  Caspian tern management in the western U.S. is the subject of an 
interagency effort (Caspian Tern Working Group).  The intent is to disperse the tern population 
amongst a number of nesting locations.  This would reduce predation on juvenile salmonids.  
Dispersal of the Caspian terns would also lessen the risk of catastrophic loss through disease, 
pollution or other factors, to the bulk of the U.S. population. 
 
The Corps has agreed to voluntarily implement, under Section 7(a)(1) of ESA and utilizing our 
existing authorities, ecosystem restoration features to improve habitat for listed species.  These 
ecosystem restoration features are intended to aid in the recovery of the listed species and are 
not being implemented to offset (compensate) project impacts.  Under Section 7(a)(2) of the 
ESA the Corps will implement best management practices, (minimization) as well as the Terms 
and Conditions in the 2002 Biological Opinion issued by NOAA Fisheries and the USFWS to 
further minimize project related impacts. 
 
The Corps disagrees; the 1999 Final IFR/EIS, Appendix G details the wildlife mitigation plan 
for impacts associated with the channel improvement project.  The Corps will use spatial and 
temporal factors to minimize impacts to fisheries resources. 
 
SS-274.  The Corps disagrees.  The proposed ecosystem restoration features were developed in 
concert with NOAA Fisheries and the USFWS and also reflect their resource knowledge.  For 
Miller-Pillar, the Corps funded baseline research of the area in the mid-1990s by researchers 
from NOAA Fisheries who have extensive experience in evaluating estuarine resources.  For 
Lois Island embayment, the Corps relied upon existing information.  Based upon comments 
from ODFW, ODEQ, ODLCD, and CREST, the Corps has modified both the Miller-Pillar and 
Lois Island embayment ecosystem restoration features to produce tidal marsh habitat.  There are 
excellent examples of tidal marsh development on dredged material at Lois Island, Mott Island 
and South Tongue Point which fringe Lois Island embayment.  Similar tidal marsh development 
on dredged material surrounds Miller Sands Island and abuts Miller Sands Spit and Pillar Rock 
Island that are adjacent to Miller-Pillar.  The interim measure at Tenasillahe Island is 
comparable to that proposed by local citizens at nearby Brownsmead.  The Corps would 
implement hydrology and hydraulic studies prior to implementation of the interim measure to 
assure Columbian white-tailed deer are protected and that water flow and circulation 
improvements plus fisheries access and egress can be improved to the extent practicable.  The 
long-term measure at Tenasillahe Island simply entails constructing physical breaches in the 
flood control levee and allowing for tidal connection to be restored.  The representatives from 
multiple agencies comprising LCREP have embraced breaching of flood control levees and 
allowing for passive restoration of formerly enclosed habitats via tidal reconnection. 
 
All ecosystem restoration features will be subject to monitoring efforts, submitted prior to 
implementation for review and approval to NOAA Fisheries and the USFWS, to track results of 
each feature.  Annual reports to the interagency Adaptive Management Team will be provided 
in order that modifications to the ecosystem restoration features can be adopted, if necessary, to 
ensure restoration actions are as proficient as practicable. 
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The Corps’ determination of the effects of the project on physical substrate does not meet the 
requirements of the Guidelines.  40 C.F.R. §230.11(a).  The Guidelines specifically require an 
analysis of “the nature and degree of effect” of the discharge “individually and cumulatively,” 
with consideration to “any potential changes in substrate elevation and bottom contours, including  
changes outside the disposal site,” the “duration and physical extent of substrate changes,” and  

SS-277  the “possible loss of environmental values,” among many other considerations.  Id.  Contained in  
two sentences, the Corps’ Findings state that the depth of sites may be raised as much as 20 feet 
and that there will be no significant change in physical characteristics.  FEIS Ex. E at 3.  This 
obviously does not discuss the loss of environmental values, such as the potential effect on 
declining populations of sturgeon, or other considerations that are required in this analysis.  It  
does not address recently collected information that certain salmonid populations “may be shifting 
their vertical distribution to deeper water at night.”  Science Center memo, Appendix 1 §4 at 7.  It 
simply states an unsubstantiated conclusion. 
 
The Corps’ determination of the effects of the project, individually and cumulatively, on water 
circulation and salinity does not meet the requirements of the Guidelines.  40 C.F.R. §230.11(b).  
The Guidelines require consideration to all water quality considerations, the “potential diversion 
or obstruction of flow, alterations of bottom contours, or other significant changes in the 
hydrologic regime.”  Id.  The Corps’ Findings merely conclude that the disposal will “affect minor 
changes in hydrologic features such as circulation patterns, downstream flows, or normal water 
level fluctuations” and that “channel deepening and related disposal could cause a minor 
concentration of flow in the main channel.”  EIS Ex. E at 4.  These statements do not constitute  

SS-278  an analysis of the effects the Corps identifies nor an evaluation of the cumulative impact of the 
project, particularly on the ETM, discussed below.  The Department must evaluate any increase in 
flow concentration in the main channel, no matter how minor according to the Corps, in light of 
the disturbing outcome of on-going research on the ETM in the Columbia and the effect it will 
have on temperature and other parameters.  However, the Corps has not provided sufficient 
information in the FEIS or the §404(b)(1) Guidelines Evaluation upon which to rely.  In addition, 
the Corps, having not identified clearly the areas that it proposes to use for flow-lane and deep 
water disposal, cannot evaluate the effect of the discharge on the river, and therefore cannot meet 
the requirements of the Guidelines. 
 
The Corps’ determination of the effects of the project on suspended particulate/turbidity does not 
meet the requirements of the Guidelines.  40 C.F.R. §230.11(c).  The Guidelines require that the 
discharge be evaluated individually and cumulatively, to determine the “shape and size of the 
plume,” “duration of the discharge,” and the “potential for water quality standards violations,” 
with consideration required for “methods, volumes, location, and rate of discharge, as well as the 

SS-279  individual and combined effects of current patters, water circulation and fluctuations, wind and  
wave action, and other physical factors.”  Id.  The Corps’ Findings are cursory and consist of the 
statement that there will be a “[s]hort term minor increase in turbidity” that “temporarily inhibit[s] 
light penetration” that nonetheless will “not violate state water quality standards.”  Id. at 4.  As  
the Corps has not identified the locations of the discharge, it cannot have included in its analysis 
the mandatory considerations quoted above. The DSEIS section on the Guidelines is nothing  
more than the self-serving conclusions of the Corps that the discharge will not have a significant 
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SS-275.  The Corps disagrees with the comment.  The Corps has considered all relevant 
information of significance. 
 
SS-276.  The Corps disagrees that it has omitted relevant information and reached 
unsubstantiated conclusions.  The Corps used available information for ETM, sediment quality, 
and animal life in the estuary among others, to conduct the 404(b)(1) analysis.  The revised 
404(b)(1) analysis addresses the potential short- and long-term effects of proposed discharges. 
 
Text has been added to the Final SEIS to address effectiveness of mitigation efforts to reduce 
Caspian tern predation on juvenile salmonids.  The Corps, in concert with other agencies, has 
implemented measures to mitigate Caspian tern predation in the lower Columbia River since 
1999.  The nesting population has been successfully diverted to East Sand Island from Rice 
Island.  Juvenile salmonids comprise a substantially smaller portion of the terns diet when the 
nesting colony is located at East Sand Island.  The Corps will continue to meet the requirements 
in the 1999 NOAA Fisheries Biological Opinion for Columbia River channel maintenance and 
disallow Caspian tern nesting at Rice Island, Miller Sands Spit and Pillar Rock Island. 
 
SS-277.  The 404(b)(1) analysis has been revised in response to comments.  Since the 
publishing of the 1999 Final IFR/EIS, the Corps has conducted three years of sturgeon data 
collection with an additional year planned.  All information from these studies to date has been 
included in the Final SEIS, Exhibit K-2.  With regard to salmon occurring deeper in the water 
column, NOAA Fisheries researchers believed that the fish could be moving to the bottom at 
night because they disappeared from the purse seine catch at night.  NOAA Fisheries, however, 
did not have any direct information on where the fish went.  Studies conducted by the Corps 
using hydro-acoustics show that fish migrate in the channel margins, not in the deeper channel 
areas.  Also, studies done around pile dikes show that the juveniles move in-shore at night. 
 
SS-278.  The hydraulic analyses of the proposed 43-foot channel have tended to treat all 
dredged material as being removed from the river.  This conservative approach produces the 
largest increases in the channel’s cross-sectional area and results in the maximum potential 
increased flow concentration and reductions in water surface profiles.  Adding in-water disposal 
into the model’s geometry would reduce the channel’s cross-sectional area and thus further 
reduce the very small changes in flow concentration and water surface profiles predicted for the 
proposed project.  Those effects are addressed in the 2001 BA and have been affirmed by the 
2002 NOAA Fisheries and USFWS Biological Opinions. 
 
The revised 404(b)(1) analysis explains that the specific locations of flowlane disposal cannot 
be determined until the time of disposal due to the dynamic nature of the river bottom composed 
of sand waves.  However, the analysis also shows that all the general areas proposed for 
flowlane disposal possess a similarity of characteristics (substrate, etc.) that allows analysis 
without specific site designation at this time. 
 
SS-279.  The discussion of suspended particulates/turbidity has been expanded in the revised 
404(b)(1) analysis to more fully address the factors contained in 40 CFR 230.11(c).  The Corps 
will continue to evaluate all sediment data collected and determine whether new testing is 
necessary in the navigation channel. 
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effect on the physical, chemical, and biological water quality characteristics and therefore on the 
beneficial uses.  For example, the Corps’ analysis does not include the time of year of the 
discharge.  The time of year relates both to the cumulative effect of many different considerations 
set out in the Guidelines as well as what it means to be in compliance with water quality  
standards.  The latter includes both the quality of the river that varies by season, e.g., the river is 

SS-279  anthropogenically and naturally more turbid in seasons of run-off and use of the river by sensitive  
beneficial uses that also varies by season.  In the absence of this information about when and 
where the discharge will take place, the Corps cannot correctly conclude that water quality 
standards will not be violated.  In addition, the Corps has not tested all of the material that will be 
dredged, as discussed below.  In making its Findings, the Corps is assuming that all of the dredged 
material will be sand.  It has not made an affirmative finding that all of the material will be sand, 
in order to rely upon this analysis by the Corps, a finding it cannot make in light of the possibility 
that some of the untested deep sediments are fine clays. 
 
The Corps’ determination of the effects of the project on introducing, relocating, or increasing 
contaminants does not meet the requirements of the Guidelines. 40 C.F.R. §230.11(d).  The EIS 
notes that reproductive success for bald eagles nesting along the Oregon shore of the lower 
Columbia River is low.  EIS at 6-41.  Studies by the U.S. Fish & Wildlife Service (USF&WS) and 
others have demonstrated that this reproductive failure is attributable to toxic contaminants, such 
as DDE, PCB=s, and dioxins, the main conduit of which has been dredging.  Id.  Rather than 
acknowledge that deepening and disposal of more dredged material may increase the eagles’ 
exposure to contaminants, the EIS concludes that contaminant loading is not an issue for the  

SS-280  sandy sediments.  Id.  However, the Corps ignores its own statement that dredging may resuspend 
the contaminants, which then become available for uptake by bald eagles.  Id.  Since PCBs, DDE, 
and DDT have repeatedly been found in tissue samples of lower Columbia River fish, these 
contaminants exist in the sediment and will be resuspended by the proposed activity.  The Corps’ 
decision to only sample sediments to 10 inches beneath the surface, when dredging will resuspend 
contaminants as deep as 3 feet beneath the surface, provides little data for the Department to 
analyze.  Regardless, significant levels of dioxins were detected throughout the lower Columbia 
River.  EIS Appendix B at 24. To adequately show that contaminant resuspension is not a risk,  
the Corps must analyze larger-grained sediment and analyze to the proposed deepening depth.  
Simply dismissing the potential for contaminant loading on the basis of the sediment being fine to 
medium-grained sand does not suffice as serious consideration of the potential harm to eagles or 
any other affected species. 
 
In the Columbia and Willamette River Sediment Quality Evaluation of the EIS, the Corps 
identifies contaminates in the sediment that will be dredged, moved, and stored during the project.  
EIS, Appendix B.  Eighty-nine samples of sediments were taken along the proposed dredging  

SS-281  sites along the Columbia and the Willamette.  The Columbia River Data showed the existence of  
metals, pesticides, and polynuclear aromatic hydrocarbons. The Willamette River sediment 
contains highly toxic compounds at high levels.  Sample 42 exceeded the screening levels for 
mercury at .87 parts per million, and sample 42D at 489 ppm of lead.  Samples 23 and 24 both 
exceeded screening levels of tributyltin.   Furthermore, known carcinogens and endocrine 
disrupters were found in the sediment: 9 samples exceeded screening levels for DDT, PCPs 
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SS-280.  See responses SS-248 and SS-267.  The Federal Government disagrees with the 
commenter’s characterization of the 1999 Final IFR/EIS, which concluded that contaminant 
loading is not an issue for the sandy sediments being dredged as part of this project.  Further as 
noted in response SS-267, reproductive success for bald eagles in the lower Columbia River has 
improved since 1999.  As noted in response SS-284 (below), the sampling protocol is 
appropriate for characterizing all the materials to be dredged as part of the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-281.  The Federal Government disagrees with the comment.  See response SS-248. 
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exceeded screening levels in 42C, and Dieldrin exceeded screening levels at 40A.  In one sample, 
24A, pesticides are exceedingly high (DDD exists at 100 ppm and DDT exists in 198 ppm.).  The 
Corps’ data demonstrates that there is reason to believe that Columbia River sediments are not 
benign but it has not obtained sufficient information upon which to demonstrate that it has met the 
Guidelines. 
 
The Corps has chosen to not conduct Tier II chemical testing of dredged material which contains 
less than 20% sand and finer grained material.  Although the finer grained material chemically 
bonds better than the larger grained material, the larger grained material may still have chemical 
contamination.  Because of this and the possibility of larger-grained material (up to .50 mm) 
becoming suspended in the river with impacts similar to larger-grained materials, the Corps should 
chemically test all of the samples.  The Corps should also test for radiation.  The Hanford Nuclear 
Reactor site lies on the Columbia River upstream of the navigation channel.  For many years, nine 
reactors operated at Hanford with once-through cooling; the cooling water was discharged into  

SS-282  the river.  Radioactive materials traveled down the Columbia and up as far north as Puget Sound 
and as far south as San Francisco Bay.  There is no reason to believe that years of reactor 
operations did not deposit radioactive materials in the as yet undisturbed sediments of the Lower 
River. Any omission of testing these materials for possible radioactivity is patently irresponsible 
and dangerous.  The Corps dismisses the need to test for radioactivity based on half-lives of 
radioactive material and the date Hanford ceased production.  However, materials remain stored 
on the Hanford site and in the river.  For example, cesium-137, a radioactive substance, was 
present in all tested samples in 1993.  Lower Columbia Bi-State Water Quality Program, 
Reconnaissance Survey of the Lower Columbia River, v. 1, May 1993 at 3-29.   To avoid 
resuspension of radioactive materials, the Department should require the Corps to test for  
radiation prior to issuing a certification.  
 
The Corps should also perform biological testing.  The EIS states the only physical and chemical 
analyses – but not biological – were conducted on sediment samples.  EIS at 2-15.  It concludes 
that sediment within the Columbia River navigation channel is not contaminated.  Id.  It also 
acknowledges that four sites outside of the navigation channel had excessive levels of DDT.  Id.  

SS-283  However, it does not provide the reader with a clear idea of where, specifically, the testing took  
place, nor how close the testing site is to the navigation channel, the likelihood of this DDT 
sloughing into the navigation channel or becoming resuspended from the process of dredging, or 
other consequential effects from dredging near a contaminated site.  It does not explain how such 
contamination might be affected by the advance maintenance dredging 100 feet outside the 
navigation channel. 
 
Compliance with the Guidelines cannot be evaluated because the Corps only tested at a 10 inch 
depth. The Corps concluded that material beneath this level would not bind as well chemically as 
the upper material.  EIS, Appendix B at 5.  However, without testing to deeper levels, over two- 

SS-284  thirds of the material to be dredged and resuspended will have gone untested.  The flow of the  
Columbia River is large enough to suspend and transport particles as large as .10 mm, and as  
large as .50 mm during high flows.  Reconnaissance Survey, supra, at 3-19.  Thus, most of the 
material to be dredged could become suspended particles in the river and be dispersed throughout 
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SS-282.  The Federal Government disagrees; see the 1999 Final IFR/EIS, Appendix B, and 
response to SS-248 regarding chemical testing of Columbia River sands.  Further, because of 
the process of sand waves turning over in the main stem Columbia, the commenter’s assertion 
that contaminants are buried is incorrect. 
 
Regarding radionuclides, the 1993 Bi-State Reconnaissance Survey reports that radionuclides 
have been the most extensively studied contaminant in the Columbia River.  The maximum 
concentrations measured in the reconnaissance survey were similar, or less than, the reported 
maximum concentrations in the sediment above Hanford.  This subject is discussed at length in 
the 1999 Final IFR/EIS, Appendix B.  Although traces of radioactive materials remain in the 
river, monitoring by the states of Oregon and Washington and others indicate that radionuclides 
do not currently pose a health hazard.  The Corps and USEPA have reviewed this and numerous 
other studies regarding the potential presence of radionuclides in the project area and has 
concluded that no further testing is necessary.  See 1999 Final IFR/EIS, Appendix B, Section 
7.5. 
 
 
 
 
 
 
SS-283.  The Federal Government disagrees.  Biological testing is not necessary based upon 
current information and guidelines.  The 1997 testing found DDT and its derivatives above 
detectable levels at three (not four) locations; however, none were above established screening 
levels.  None of these are areas affected by advance maintenance dredging.  Sample locations 
(river mile, bar name, latitude and longitude) are provided in the 1999 Final IFR/EIS, Table 2 of 
Appendix B.  In addition 1999 Final IFR/EIS, Appendix B, Plates 6 through 34, are provided 
showing each Columbia River sample location in relation to the channel and local geography. 
 
 
 
SS-284.  The sampling and analysis plan for the Columbia River sediment collection and 
analyses conducted in 1997 was designed to provide representative material that would be 
dredged during the channel improvement.  Representative samples were collected.  The data 
presented in the 1999 Final IFR/EIS, Appendix B, is representative of the character of the 
material at all depths.  The material in the navigation channel is homogeneous due to the 
mechanisms forming the shoals in the river, therefore a surface sample is as representative of 
the material to be dredged as a sample three feet deep or deeper.  Because of the nature of the 
Columbia River and its shoals, most of the shoal material is annually resuspended through 
natural processes regardless of any dredging efforts.  During the high flows of the spring 
freshets when shoals can rapidly move, resuspension is likely to occur daily, if not hourly. 
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the river, including along the river’s sloughs and wetlands.  Resident and endangered species, 
including salmonids, depend on these areas for sustenance and cover, and could be impacted by 
chemicals bonded to the larger, untested materials.   
 
The Corps’ determination of the effects of the project, individually or cumulatively, on the 
structure and function of the aquatic ecosystem and organisms does not meet the requirements of 
the Guidelines. 40 C.F.R. §230.11(e).  The Guidelines require evaluation of the “nature and  
degree of effect that the proposed discharge will have, both individually and cumulatively, on the 
structure and function of the aquatic ecosystem” including “effects at the proposed disposal site of 
potential changes in substrate characteristics and elevation, water or substrate chemistry,  
nutrients, currents, circulation, fluctuation, and salinity, on the recolonization and existence of 
indigenous aquatic organisms or communities” and “possible loss of environmental values.”  Id.  
The Corps’ Findings merely state that flowlane disposal will continue to have the same impacts as 
they have had in previous years, without noting what those effects are.  The analysis, such as it is,  
does not address what contribution the flowlane disposal has had on the biotic communities of the  

SS-285  river and therefore upon higher level food chain fish, birds, and mammals that depend upon it.   
The Corps is relying on the unsubstantiated conclusion that “[d]redging and disposal actions 
would be scheduled so that salmon migrations would not be disrupted.”  FEIS, Ex. E at 6.  That 
statement, although it addresses the issue of salmon, does not establish what the Corps means by 
“would not be disrupted.”  Without more information, it cannot be determiend that the project  
will not affect the aquatic ecosystem.  The fact that the proposed project might be an  
improvement in the volume of flow lane disposal over previous years is irrelevant because the on-
going maintenance dredging is already causing unacceptable effects on sensitive beneficial uses, 
effects such as Rice Island and the change in the ETM.  In contrast to the requirements of the 
Guidelines, the Science Center has concluded that the Corps improperly evaluates [e]ach new 
channel deepening proposal [with] a new assessment that uses current conditions as the sole 
baseline for evaluation * * * [which] could substantially alter interpretation of the probable 
impacts.”  Science Center memo, Appendix 1, at 3.  Therefore, the Corps does not met the 
requirements of the Guidelines. 
 
The Corps’ determination of the disposal sites and their proposed mixing zones does not meet the 
requirements of the Guidelines. 40 C.F.R. §230.11(f).  The Guidelines require that “[e]ach 
disposal site shall be specified.”  Id.  Contrary to this requirement, the Corps has identified 
disposal sites in a vague one paragraph explanation.  FEIS at 4-36.  Moreover, the EIS is not 
consistent in the number of sites identified, naming five sites in one place and six in another.  Id. 
at 4-36, 6-22.  These sites would be used for 50 years; the Corps does not establish if its proposed  

SS-286  findings address the entirety of that half century. In addition, the Corps states that it will use sites  
that are an exception to its general flowlane criteria of 50 to 65 feet, but it does not discuss the  
effects of those exceptions.  Id.  Without presenting any information on the sites, or when, where 
and how they will be used, the Corps concludes that “[t]he mixing zone would be limited to the 
smallest practicable area,” “the extent and duration of mixing would be minor,” and that it will be 
in compliance with water quality standards.  FEIS, Ex. E at 6.  There is no discussion of the ten 
mandatory factors to be addressed by the Corps and EPA with regard to determining the 
acceptability of the mixing zone.  40 C.F.R. §230.11(f)(2)(i)-(x).  
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SS-285.  The 404(b)(1) analysis has been revised in response to comments.  Analysis of the 
effects of the proposed disposal on features noted in the comment is contained throughout the 
revised analysis under “Factual Determinations.”  Effects of disposal on biotic communities are 
addressed in the revised analysis under “Aquatic Ecosystem and Organism Determinations.”  
The Corps disagrees with the allegation that maintenance dredging is causing “unacceptable 
effects on sensitive beneficial uses.”  The effects of flowlane disposal associated with 
maintenance dredging have been reviewed by and are subject to Section 401 regulatory 
authority under the states of Oregon and Washington.  As noted earlier, a new Biological 
Assessment and a new Biological Opinion have been issued since preparation of the referenced 
NOAA Fisheries Science Center memo.  No detrimental impacts to the ETM have been 
identified from maintenance dredging and as explained in the BA, none is expected to occur 
with the deeper channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-286.  The revised 404(b)(1) analysis explains that the specific locations of flowlane disposal 
cannot be determined until the time of disposal due to the dynamic nature of the river bottom 
which is composed of sand waves.  However, the analysis also shows that all the general areas 
proposed for flowlane disposal possess a similarity of characteristics (substrate, etc.) that allows 
analysis without specific site designation at this time.  The factors specified under 40 CFR 
230.11(f)(2) have been addressed in the revised 404(b)(1) analysis.  The factual determinations 
in the revised analysis are for the life of the project.  The analysis will be reviewed and revised 
as necessary if warranted by a future change in circumstances.  The only concern that the Corps 
is aware of with respect to disposal below 65 feet (as compared to disposal between 50 and 65 
feet) is the potential impact to sturgeon.  As discussed in the revised analysis, if there is an 
impact, then behavioral research by the USGS will be used to manage the dredging and disposal 
operations to minimize impacts to sturgeon populations.  The revised 404(b)(1) analysis 
includes additional discussion of cumulative impacts. 
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The Corps’ determination of the effects of the project on the cumulative impacts of dredged 
materials does not meet the requirements of the Guidelines. 40 C.F.R. §230.11(g).  Although the 

SS-286  Corps states that “[i]impacts to recreational and commercial fisheries will occur,” it also  
concludes that the project is “not expected to have any significant adverse cumulative impacts on 
the aquatic ecosystem.”  Ex. E at 6.  This is patently insufficient, as demonstrated by the 
remainder of our comments, above and below.  
 
The Corps’ determination of the secondary effects of the project on the aquatic ecosystem does  
not meet the requirements of the Guidelines. 40 C.F.R. §230.11(h).  The Corps addresses this 
requirement with one sentence: “The proposed action would maintain commercial navigation on  

SS-287  the Columbia River resulting in continuing impacts to the aquatic ecosystem.”  Ex. E at 6.  The  
Corps, however, by-passes any disclosure of what those continuing impacts are.  There are  
several that come to mind: contaminated sediments, effects of temperature increases in peripheral 
areas, operation of dams for transportation on the Columbia and its tributaries, the change in the 
ETM of the Columbia, and the use by Caspian terns of the Rice Island disposal site.  
 
VII.  The DSEIS Fails to Take a “Hard Look” at Environmental Impacts 
 

A. The Corps Fails to Consider the Project’s Adverse Effects on the Status of  
White Sturgeon 

 
The Lower Columbia River population of white sturgeon is considered to be the most productive 
in its limited range and a source of populations in other estuaries along the Pacific coast.  The 
DEIS does not protect white sturgeon from direct and indirect impacts of the project because it 
does not adequately assess the ecological importance of the Lower Columbia River white 
sturgeon.  Flowlane disposal as proposed for the project will fill deepwater habitat critical to 
sturgeon.  The DSEIS does not evaluate the potential impacts of the proposed or foreseeably  

SS-288  likely level of disposal.  In addition, the DSEIS does not address potential impacts to all habitats 
used by white sturgeon in the project area. Sturgeon larvae are dependent upon river currents to  
carry them from incubation areas to rearing areas; it is believed that the wide dispersal of larvae 
and juvenile white sturgeon is probably an important factor in maintaining a stable population in 
the lower Columbia River.  Moreover, sturgeon abundance and movement in the estuary has been 
associated with the annual run of smelt, an important food item in late winter and early spring. A 
continued decline in smelt returns is likely to lead to a reciprocal decline in the abundance, 
condition, and growth of white sturgeon. Notwithstanding the scientific basis for concern about 
both the white sturgeon and the impacts of falling smelt populations on white sturgeon, the  
DSEIS does not provide a sufficient analysis of the environmental or economic effects of the 
proposed project.  
 

B. The Corps Fails to Consider the Project’s Adverse Effects on the Status of  
Smelt 

 
Columbia River smelt has experienced a precipitous decline over the past seven years.  Recent  

SS-289  levels of adult returns are a cause of extreme concern. In July 1999 a petition to list smelt under 
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SS-287.  The regulation cited in the comment requires that secondary effects on aquatic 
ecosystems be considered.  The discussion of secondary effects has been expanded in the 
revised 404(b)(1) analysis to address fluctuating river levels, surface runoff from disposal sites, 
and the rehandling/resale of sand.  Contaminated sediments, effects of temperature increases 
and changes in the ETM have been addressed in the Final SEIS and the Biological Opinions.  
The operation of the dams is addressed in the Final SEIS.  See response SS-273. 
 
 
 
 
 
 
SS-288.  The Corps disagrees.  Impacts to white sturgeon populations are thoroughly discussed 
in the 1999 Final IFR/EIS, and Final SEIS using all available information.  In addition, Corps-
funded research has been done on feeding habits and food supply in the deepwater areas as well 
as tagging studies currently underway to determine how sturgeon use the deep water areas.  
Juvenile and adult sturgeons have been radio tagged and their behavior in deep water areas 
monitored.  In addition, behavior around a dredging and disposal operation was also monitored.  
The information is presented in the Final SEIS and will be used to manage the disposal 
operations to minimize impacts to sturgeon populations.  Based on the available information, the 
project will not result in reasonably foreseeable significant adverse effects to sturgeon 
populations.  As noted above, the Corps is continuing to evaluate potential effects to sturgeon 
and will, as appropriate, use the new information to manage future disposal activities.  Contrary 
to your statement, smelt populations have rebounded in the last few years and runs have been at 
record numbers.  Although the reason for this is unknown, it seems likely that it is the result of 
improved ocean conditions.  Additional research regarding smelt and their spawning habitat was 
conducted since 1999 by ODFW and WDFW with funds provided by the Corps.  This research 
concluded that the project was not likely to significantly impact smelt and their spawning 
habitat. 
 
 
 
SS-289.  The Corps disagrees; smelt populations and the effect of the channel improvement 
project have been thoroughly evaluated.  The smelt evaluation report provided in the Final 
SEIS, Exhibit K-2, provides a detailed description of the studies and evaluations done.  The 
conclusions and recommendations of the researchers are that due to the wide distribution of 
smelt and the unstable bottom in the navigation channel that there will be no impact to smelt 
populations.  The Corps has agreed to schedule construction dredging and disposal to avoid the 
peak outmigration for smelt typically between the 2nd and 18th of April.  The recommendations 
are provided in the Final SEIS (See Exhibit K-2). 
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the Endangered Species Act was submitted to the National Marine Fisheries Service.  Any further 
activities, such as construction of the 43-feet navigation channel, that could further threaten the 
Columbia River smelt must be avoided until there is a substantial rebound in smelt returns and the 
causes of recent declines are more clearly understood.  The DSEIS does not evaluate the baseline 
conditions or cumulative effect of channel deepening on smelt populations. 
 

C.  The Corps Fails to Consider the Project’s Adverse Effects on the Status of  
Green Sturgeon 

 
Although the Corps has recognized that Green sturgeon are present in the Lower Columbia River 
estuary, the DSEIS does not evaluate the effects of the proposed project on this species.  As with 
White sturgeon, the Corps has not recognized that the project is likely to have an effect because 
sturgeon are bottom feeders that are most likely to be present in the area of dredging operations 
and adversely affected by being buried in sediment disposal or entrained in dredging equipment.  
Given the status of Green sturgeon, which have been petitioned for listing under the Endangered  

SS-290  Species Act and for which NMFS has stated the listing “may be warranted,” the unresolved issues  
discussed elsewhere may be even  more critical than for White sturgeon.  66 Fed. Reg. 64793 
(Dec. 14, 2001).  In its notice, NMFS observed that Green sturgeon are present in the Columbia 
estuary and are particularly vulnerable to habitat degradation and species decline because they are 
a long-lived species with low fecundity.  Id.  In light of the precarious position of Green Sturgeon 
as a species and the strong likelihood that individuals of the species will be directly and adversely 
impacted by dredging operations, the Corps' failure to consider effects on this species is a failure 
to take a hard look at environmental impacts.   
 

D.  The DSEIS Fails to Evaluate the Adverse Effects of the Proposed Restoration 
Actions 

 
Two significant so-called restoration projects have been added through the DSEIS, the Lois-Mott 
Island project and the Miller-Pillar Rock pile dike project.  It is our belief that neither of these is a 
restoration project, but merely dredged spoil disposal by another name.  The Corps has not 
explained in the DSEIS why creation of shallow water habitat – one habitat type that has  
increased from historic levels – provides a benefit to salmon.  It does not, because it is wholly 
lacking in a required alternatives analysis for all alleged restoration projects, evaluate alternatives 
to either of these projects or the rationale behind creation of this particular type of habitat.  It  

SS-291  does not evaluate the projects in light of the habitat types that have shown serious decline, namely  
tidal marshes and spruce swamps, which have declined by at least 43 and 77 percent respectively 
over the last 100 years.  Changes in Columbia River Estuary Habitat Types Over the Past  
Century, Duncan Thomas, CRDDP, 1983.  Neither of the two islands involved in the Lois-Mott 
project are actually historic islands but rather were created wholly from dredged spoils.  The 
DSEIS does not evaluate the effect of the project on use of the area to be filled by sturgeon, 
although it is a known rearing area for the species.  The DSEIS does not evaluate the effect from 
tern predation from increasing and maintaining any dredged spoil islands or the effect on 
bathymetry, flows, and sediment transport from the huge Miller-Pillar project.  Finally, it does not 
consider the implications for plunging forward with a huge so-called restoration project when the 
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SS-290.  See response SS-168. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-291.  See responses S-9, S-11 and SS-194.  NOAA Fisheries has documented that dredged 
material disposal sites can be productive habitat for benthic invertebrates and juvenile 
salmonids. 
 
The Corps, NOAA Fisheries and USFWS vetted these restoration features during development 
of the consultation BA and Biological Opinion.  The Corps, through participation in the June 
2001 workshop for restoration of Columbia River estuarine habitats, participation in LCREP, 
and through coordination with local entities regarding other Corps authorities (e.g., Sections 
1135, 206 and 536) for restoration purposes, is well aware of the nature and scope of potential 
restoration projects in the Columbia River estuary.  We are also aware of limitations, yet to be 
overcome, on land availability, easements, monies, sponsors and other physical and/or 
social/political constraints that make implementation of these restoration alternatives impractical 
at this time.  The restoration features presented in the Draft SEIS were targeted for federal 
and/or state refuges and management areas or other lands which were considered readily 
available in the timeframe of the channel improvement project and that provided benefits to the 
ecosystem. 
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scientists most knowledgeable about the Lower Columbia River and estuarine habitat restoration 
have agreed that only small pilot projects are scientifically defensible at this point, in light of the 
experimental nature of such restoration. 
 

E.  The DSEIS Does Not Consider Information on the Location of Migrating 
Salmon 

 
The analysis the Corps relies on to make the determination that dredging and disposal will not 
harm migrating salmonids is inadequate and does not account for scientific evidence that shows 
most yearling chinook migrate in deep channel sites rather than near tidal shore areas. Bottom,  

SS-292  D.L. and M.C. Healey. 1984.  Fishes of the Columbia River estuary, CRDDP. The Corps  
continues to lack sufficient information on the use of the estuary by wild juvenile salmon, instead 
relying on data concerning hatchery salmon.  The DSEIS also does not include an analysis of the 
barriers to returning salmon presented by poor estuary conditions, such as high temperatures, that 
result in reduced genetic diversity of the species. 
 

F.  The DSEIS Does not Evaluate the Risks and Effects of Navigational  
Accidents 

 
The DSEIS does not include any discussion or evaluation of the possibility or effects of a 
navigational accident.  The MCR is the most likely place for such an accident, given the serious 
safety issues and the greater likelihood that a shipping accident in that area would be catastrophic 
as opposed to a more simple grounding.  The DSEIS has neither recognized nor evaluated  
existing problems with transit safety that have been caused by the Corps alteration of the MCR 
through spoil mounding and changing the MCR bathymetry  which, in turn, alters wave action.   
The entire document is simply silent with regard to this entire issue.  Groundings have and  

SS-293  continue to occur, accidents happen – witness the New Carissa and the Exxon Valdez, and as ever   
larger vessels are constructed by shippers without concurrent and necessary power to control  
these ships, accidents are even more likely to occur than they are at present.  The DSEIS makes  
no reference to the decreased maneuverability of today’s and tomorrow’s fleets nor to the 
environmental and economic ramifications of ships that bar and river pilots may be helpless to 
fully control.  As competent as they are, pilots, particularly bar pilots, rely heavily on their 
professional and personal intuition.  Intuition, no matter how powerful, is human and humans are 
subject to making mistakes.  The risk of an accident is never zero. 
 
VIII.  The Corps is Required to Develop New Environmental Impact Statements to 

Address Long Term Disposal of Dredged Spoils 
 
The DSEIS does not adequately evaluate where the Corps will place 50 years worth of dredged 
spoils from the river channel and MCR.  The failure must be looked at in light of the Corps’  

SS-294  previous attempt and concurrent failure to create a Long Term Management Strategy (LTMS) for  
the disposal of 50 years of operation and maintenance spoils and its complete failure, 
characterized by other commenters and incorporated by reference below, to resolve issues related 
to ocean dumping.  Instead, the DSEIS shunts aside the issues raised by dredged spoil disposal 
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SS-292.  The Federal Government disagrees; see response SS-116. 
 
 
 
 
 
 
 
 
 
 
 
SS-293.  See response to comments SS-117, SS-257 and SS-258. 
 
 
 
 
 
 
 
 
 
 
 
SS-294.  The Federal Government disagrees.  The Corps and USEPA have continually worked 
to address issues of long-term dredge material management.  For example, the Corps 
successfully implemented the Long Term Management Strategy for dredged material disposal in 
the estuary in 1992 and completed the DMMP in 1998.  Further, the Corps and USEPA 
addressed long-term disposal of dredged materials in the 1999 Final IFR/EIS and the Final 
SEIS.  The Corps and EPA considered the volumes that may need to be dredged over 50 years 
as well as the potential types of disposal.  See 1999 Final IFR/EIS, page 4-38.  The Corps and 
USEPA did not specifically identify which sites would receive specific quantities of dredged 
material in years 20 to 50 due to the uncertainty of volumes.  The Corps and USEPA have only 
provided detailed analysis of the first 20 years because it becomes speculative to estimate 
volumes and locations requiring dredging for a longer time horizon.  Finally, as noted in 
response to other comments, the Corps’ preferred alternative as described in the Final SEIS 
anticipates beneficial use of the river dredged material for the ecosystem restoration element 
rather than ocean disposal during those first 20 years. 
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and concerning serious issues related to erosion of near shore, beach, and shallow water habitat 
areas by stating that it intends to postpone use of the deepwater site for 10 years.  Even if this  
were to work, it does not address the other 40 years of disposal and removal of sediments from  
the estuarine/offshore system. 
 
IX.  Mitigation is Required and Must be Tied to Project Impacts 
 
The DSEIS does not contain any discussion of mitigation related to project impacts.  Many 
commenters have raised issues regarding mitigation for beach erosion, land erosion, commercial  

SS-295  fishing losses, etc. all of which have been and continue to be ignored.  Studies are an unacceptable  
form of mitigation.  Instead, studies are supposed to be done prior to the Corps’ issuance of draft 
NEPA documents. 
 
X.  Adaptive Management 
 
The DSEIS is a violation of NEPA by its attempt to substitute a specious, flimsy, so-called  

SS-296  adaptive management scheme in place of federal requirements to collect data and provide an  
analysis of project impacts for all the reasons expressed elsewhere in these comments. 
 
XI.  The DSEIS Does Not Address Many Issues Concerning the Economic Costs and  

Benefits of the Project 
 

A. Economic Ramifications of Safety and Transit Issues Related to the MCR 
  Must be Considered in the DSEIS 

 
As discussed above, the proposed channel deepening project has failed to consider the issue of 
whether the MCR will require additional deepening in order to accommodate the deeper draft 
vessels the Corps is intended to attract.  Therefore, the DSEIS has failed to consider the  
substantial economic ramifications of delays that will detract from the alleged economic benefits  

SS-297  of the project as well as ways in which the depth of the MCR will negate any favorable attitudes  
of shippers regarding use of the Columbia River ports the project is intended to induce.  Neither 
has the DSEIS recognized or evaluated the existing problems with transit safety that have been 
caused by its alteration – with spoil mounding and by changing the MCR bathymetry which in 
turn alters wave action – that also have potential economic implications.  Likewise, the DSEIS 
does not consider the economic costs of navigational accidents. 
 

B. Impacts of the Project to Commercial Fishing and Crab Fishing Industry 
  are Not Considered in the DSEIS 

 
As noted by many previous commenters on various project documents, the Corps continues to 
omit calculation of the cost of the proposed channel deepening project to commercial fishing and  

SS-298  crab fishing interests.  In addition, it fails to calculate the cost to Longbeach from erosion caused  
by its projects that have and continue to change the sedimentation processes of the action area.  
IT does not even mention the potential for erosion of shallow water habitat.  New to the DSEIS, 
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Corps of Engineers Response 
 
 
 
 
 
SS-295.  The term “mitigation” refers to a hierarchy of actions including avoidance, reduction, 
minimization and compensation.  The Final SEIS reflects a concerted application of these 
approaches to mitigation.  With regard to erosion, the impact specifically identified in this 
comment, the Final SEIS, Exhibit J, analyzes this issue in depth and concludes that the project 
should not affect hydrologic processes or sand supply in a manner that adversely impacts beach 
erosion.  The project includes shoreline disposal at Skamokowa, Sand Island, and Miller Sands 
Spit in a manner that will counter erosion.  The project includes monitoring measures to 
annually assess accretion and erosion. 
 
SS-296.  Adaptive management is recognized as an appropriate response to complex activities.  
The adaptive management program does not substitute for environmental review, but responds 
to the impacts identified.  The Biological Opinions note that the Adaptive Management program 
will comply with NOAA Fisheries’ guidance.  The characterization in the comment is 
inaccurate. 
 
 
 
 
 
SS-297.  The Corps disagrees that the channel improvement project will result in a need to 
deepen MCR.  There is an analysis presented in the 1999 Final IFR/EIS and the Final SEIS.  See 
responses SS-256 through SS-258. 
 
 
 
 
 
 
 
 
 
 
 
SS-298.  The Corps and USEPA disagrees that they has have not considered potential effects to 
commercial fisheries.  See responses SS-11 and SS-192(k).  The Final SEIS, Exhibit J, includes 
a detailed discussion on sediment impacts related to the Columbia River estuary and near ocean 
shoreline, which concludes that the project will not affect and does not contribute to coastal 
erosion. 
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the Corps fails to consider that there are negative economic ramifications to commercial fishing 
from the proposed alleged “restoration” projects, also known as dredged spoil disposal sites, at 
Lois-Mott Island and the Miller-Pillar Rock pile dikes. 
 

C.  The DSEIS Fails to Consider and Evaluate the Issues Raised by Its Cost- 
Benefit Review Panel 

 
The DSEIS fails to consider and evaluate the issues raised by its own hand-picked panel which 
produced the “Technical Review of the Benefit and Cost Analysis in the Draft Supplemental 
Integrated Feasibility Report and Environmental Impact Statement Dated July 2002: Summary 
Report of the Technical Review Process and Results,” September 9, 2002.  For the reasons 
contained therein, the DSEIS analysis is deficient on its face.  In addition, as the Cost side of the  

SS-299  panel included three people, all three of whom are currently employed by an agency proven to  
“cook the books” for dredging projects or were previously employed by the Portland district, this 
side of the analysis – which, naturally, is particularly favorable of the Corps findings, requires 
additional analysis.  Moreover, the cost panel declined to comment on the significant cost 
ramifications of the Corps’ gross underestimation of the dredging volumes, thereby rendering its 
own analysis facially flawed.  The failure to correctly assess the dredging volumes over the next 
50 years results in incorrectly lowered costs of dredging, land purchases necessary to 
accommodate dredged spoils, mitigation required to mitigate dredged spoil disposal, 
environmental costs associated with dredged spoil disposal, etc.  And, neither the costs nor the 
benefits panel was provided with any information whatsoever concerning the navigational and 
dredging issues related to the crossing of the Columbia River Bar.  
 

D. The DSEIS Omits Altogether the Costs Associated with Dredging and  
Dredged Spoil Disposal of Contaminated Willamette River Sediments 

 
Although the DSEIS omits both costs and benefits associated with the dredging of the Willamette 
River, a necessary and overdue adjustment to the FEIS, it is inappropriate for the Corps to ignore 
the implications of the contamination of Willamette River sediments in the DSEIS.  First, the 
project must be taken as a whole.  Despite the Corps correct decision to postpone consideration  
of Willamette River deepening, it has not renounced its intent to continue this part of the project  

SS-300  but merely placed it on hold.  Therefore, it is improper segmentation to ignore the Willamette  
portion of the channel deepening project altogether if it is a foreseeable part of the action.   
Second, toxic contamination from the Willamette River will continue to enter the Columbia River, 
whether from clean-up actions, dredging, and/or natural processes.  Therefore, the Willamette as  
a source of toxic contamination associated with the project itself, must be taken into account.  
Third, the operation and maintenance dredging associated with maintaining access to the berths in 
the Willamette River – which amount to the vast majority of the berths in the entire 
Columbia/Willamette/Snake river system – is an associated part of this project because the project 
itself includes operation and maintenance for a 50 year period. 
 

E. Oregon’s Failing Infrastructure Must be Evaluated in Considering the  
Benefits of the Project 
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Corps of Engineers Response 
 
 
 
 
 
 
SS-299.  The Draft SEIS was published before the Corps received the report from the Cost-
Benefit Technical Review panel.  The panel’s comments are being considered and incorporated 
into the Final SEIS.  The Corps believes it has correctly assessed the maintenance dredging 
requirements for the next 20 years, as explained in the June 2001 SEI Sediments Workshop and 
reiterated in response SS-266.  Our method is consistent with the Cost Review Panel’s 
recommendation to base future maintenance on “historic sedimentation rates for existing 
maintenance and existing dam river flood control.”  Issues related to navigation of the MCR are 
addressed in the 1999 Final IFR/EIS, Appendix A.  Dredging at the MCR project is not part of 
this study and therefore has not been included. 
 
 
 
 
 
 
 
 
 
 
 
SS-300.  The Corps is not ignoring either the contamination issues or potential future deepening 
of the Willamette.  The foreseeable effects, of which deepening the Willamette after USEPA 
implements a remedy, are addressed in Section 6.12 of the Final SEIS.  See responses SS-4, SS-
231, 232 and 234. 
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It is well known that Oregon is currently suffering from a severe and unremitting budget crisis  
that will have long-lasting implications on its budget regardless of whether it resolves the issue 
through borrowing, new taxes, and/or budget cuts.   Meanwhile, the state’s bridges are falling  
apart.  As the Corps is no doubt well aware through the media, state inspections are revealing  
more and more bridges that have sufficiently significant cracks as to require the rerouting of  

SS-301  traffic.  The kind of traffic most likely to suffer long detours are trucks, as they present  
the kind of stresses to cracked bridges that car traffic might not.  The situation is bad, and 
foreseeably likely to get worse with increased safety inspections, the effects of multiple detours, 
the high costs associated with fixing defective bridges, and the lack of sufficient state funds with 
which to do it. Nonetheless the Corps’ DSEIS does not evaluate the effects on benefit calculations 
for the project from the current and future degraded infrastructure. 
 
Conclusion 
 
NWEA hereby incorporates by reference all comments made by Columbia River Alliance for  
Nurturing the Environment (CRANE), American Rivers, Channel Deepening Opposition Group 
(C-DOG), Columbia River Crab Fishermens Association (CRCFA), and Columbia River Estuary 
Study Taskforce (CREST) to the draft and final Environmental Impact Statements (DEIS and 
FEIS) as well as to this DSEIS.  NWEA further incorporates by reference the comments prepared 
by the Oregon Department of Fish and Wildlife, the Washington Department of Fish and Wildlife,  
the Washington Department of Natural Resources, the Oregon Land Conservation and  

SS-302  Development Commission.  In addition, NWEA incorporates by reference its own comments  
made in response to the DEIS and the FEIS, its FOIA requests, and the Corps responses to its 
FOIA requests.  Finally, in addition to requesting an extension of the public comment period for 
this DSEIS, NWEA requests that the Corps issue a revised draft SEIS, and that the Corps provide 
a public comment period for the final SEIS.  These steps are necessary  given the late production 
of both the results of the “Technical Review of the Benefit and Cost Analysis in the Draft 
Supplemental Integrated Feasibility Report and Environmental Impact Statement Dated July  
2002: Summary Report of the Technical Review Process and Results,” September 9, 2002 and  
the failure of both the Corps and NMFS to produce documents in response to numerous FOIAs,  
as discussed above. 
 
Better yet, perhaps the Corps could stop attempting to build this wasteful project. 
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Corps of Engineers Response 
 
SS-301.  The comment seems to suggest that regional businesses will no longer be able to get 
their products to market due to failing roads and bridges.  This seems unlikely, and without 
substantive evidence that this will be the case, will not be incorporated into the benefit analysis. 
 
 
 
 
 
 
 
 
 
SS-302.  The Corps and USEPA haves responded to the comments by each of the entities 
identified in this comment.  As noted in response SS-223, the Corps and USEPA do not believe 
it is necessary to provide another comment period on the Draft SEIS.  Further, the Corps will 
provide a 30-day comment period on the Final SEIS as provided by law.  The NWEA may 
provide comments on the Corps’ consideration of the Technical Review when NWEA 
comments on the Final SEIS. 
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September 12, 2002 
 
Commander 
USAED-Portland 
Attn: CENWP-PM-E 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Robert Willis 
CENWP-EM-E 
USAED-Portland 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Colonel Hobernicht: 
 
Thank you for the opportunity to comment on the Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement for the Columbia and Lower 
Willamette River Federal Navigation Channel Improvement Project.  We have reviewed 
this document and will specifically comment on those issues that will impact the 
Columbia River Estuary (Lower 46 River Miles) and it’s surrounding communities. 

SS-303 
The proposal to deepen the navigation channel from 40 to 43 feet in the Columbia and 
Willamette Rivers, as outlined in the Draft SEIS, will result in adverse environmental 
impacts. The proposed channel deepening project provides no economic benefits for 
those communities surrounding the estuary and will especially affect those people in our 
area who economically depend on the natural resources of the estuary and ocean. 
 
CREST is a local bi-state council of governments representing the cities, counties, and 
port districts of the Columbia River Estuary.  At the direction of the CREST Council, 
CREST staff analyzed and provided comments on the Draft and Final EIS's and has 
continued to track this proposal.  Based on our review of the Draft and Final EIS's it was 

SS-304  CREST's finding the project could not be done as proposed without resulting in  
negative impacts to the natural resources and the economy of the communities 
surrounding the Columbia River estuary.  CREST also found that the proposed  
project violated local regulations and state and federal laws including the National 
Environmental Policy Act, the Clean Water Act, the Coastal Zone Management Act, and 
the Endangered Species Act.  We were right.  Coastal Zone Consistency and Water 
Quality Certification was denied by both states and the National Marine Fisheries 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-303.  Deepening of Willamette River has been deferred at this time pending completion of the 
remediation investigation and decisions related to contaminated sediments in Portland Harbor.  See 
response SS-4 and SS-234.  The specific issues regarding impacts from the deepening of the Columbia 
River channel are discussed below. 
 
 
 
 
 
 
 
 
 
SS-304.  The statement that the project violates local regulations and state and federal law is incorrect.  
The Corps has completed consultation with the NOAA Fisheries and the USFWS.  This consultation 
determined that the project would not jeopardize the continued existence of the species listed under the 
Endangered Species Act.  In addition, the Corps has worked extensively with the states of Washington 
and Oregon to address issues identified in the 1999 Coastal Zone Consistency and Water Quality 
Certification letters.  This work has included significant additions in analysis regarding salmonids.  
Additional research has also been conducted regarding Columbia River smelt, sturgeon and Dungeness 
crab.  This research has indicated in the case of Dungeness crab and smelt that impacts are 
insignificant.  The research regarding sturgeon is identifying ways to reduce and avoid impacts. 
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Service withdrew their Biological Opinion.  The project was simply denied the necessary 
approvals to move forward. 
 
CREST's initial findings also found that cumulative estuarine impacts will result from the 
project.   Specifically direct, indirect, and cumulative impacts to through dredging and 
disposal: Dungeness Crab, Columbia River Smelt, Sturgeon, Salmonids, the Estuarine 
Food Web, and Shoreline Habitat.  These impacts must be avoided and if unavoidable, 
they must be mitigated. 
 
CREST would like to incorporate by reference our comments submitted for the Draft 
(1998) and Final EIS’s (1999) and include the following comments specific to the 
Supplemental EIS.  

SS-305 
Since the Final EIS was denied an ESA reconsultation effort was conducted by project 
sponsors, the Corps, the National Marine Fisheries Service, and the US Fish and  
Wildlife Service.  There was a tremendous amount of uncertainty surrounding the 
reconsultation effort resulting in impacts from the project being largely unknown.  As a 
result, the project is now worse. 
 
The project, as proposed in the Supplemental EIS, results in expanded impacts and 
continued degradation to the estuarine and nearshore ocean environment species 
including ESA salmonids. 
 
Dredged Material Management 
 
The Draft and Final EIS emphasized the use of previously existing estuary dredged 
material disposal sites.  The disposal plan presented in the Supplemental EIS labels 
estuary dump sites as restoration and fails to address long-term protection of ocean 
resources, particularly Dungeness Crab. 
 
The bottom line is that a serious math problem exists when it comes to dredging and 
disposal.  The current situation on the Columbia is such that there is not sufficient 
capacity or acceptable disposal locations for the quantity of dredged material necessary 
for the maintenance of the existing channel. Not to mention, the additional material that 
is proposed to be dredged and disposed of during channel deepening.  The MCR 
maintenance project faces similar challenges – not enough acceptable places to put the 
dredged material. 

SS-306 
CREST recently completed an update to the Columbia River Estuary Dredged Material 
Management Plan and through this process learned that Rice Island and Site E are the 
largest dredged disposal sites in the history of dredging on the Columbia.  Furthermore, 
Rice Island is reaching capacity and Site E has it's own suite of environmental,  
economic, and safety issues that must be addressed for continued use. 
 
The Corps has no long-term solution for these problems.  We are running out of room.  
The result is that the Supplemental EIS proposes to use additional estuary dump sites  
that have not been previously used for disposal.  The corps is labeling these dumping 
grounds as "ecosystem restoration". 

Corps of Engineers Response 
 
 
SS-305.  A major result of the consultation effort was to reduce uncertainties surrounding the project 
impacts.  This was accomplished by convening an independent panel of scientists to confirm that the 
NOAA Fisheries and USFWS were using the best available science and to develop an approach to 
addressing uncertainties in the data.  The Corps disagrees that the project is now worse.  The project 
includes additional restoration measures, best management practices, monitoring, and adaptive 
management to address issues raised in the consultation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-306.  The Draft SEIS identifies restoration projects developed in consultation with the NOAA 
Fisheries and USFWS.  The biological opinions resulting from the consultation indicated that the 
restoration projects would likely benefit listed salmonid species.  Many of the remarks in this comment 
pertain to disposal sites for the MCR, a separately authorized project, which is beyond the scope of this 
SEIS.  The Corps and USEPA will continue to work with various stakeholders to identify potential 
beneficial uses for disposal materials. 
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CREST is working with the ports, the Corps, state agencies, both Governors offices, and 
other stakeholders on expanding the concept of beneficial uses of dredged material.  
This is a concept that everyone supports and CREST appreciates the hard work it has 
taken to implement projects like Benson Beach and Bradwood this summer.  There is 
much more to do.  There are many more beneficial use opportunities on the river that 
must be incorporated into the long-term implementation of disposal practices.  Currently, 
no long-term funding or plans for these types of projects exists.  Without beneficial uses 
the math problem will be exacerbated. 
 
Sediment Volumes and Sediment Characterization 
 
CREST remains concerned regarding sediment volumes and characterization.  
Specifically, it is unclear whether the volumes for over-width dredging were included.  
Were the volumes for advanced maintenance and over-width dredging included?  Where 
is the Corps planning over-width dredging?  Have sediments in over-width dredging 
locations been characterized for chemicals of concern?  There is also serious doubt as 
was reflected in comments on the previous EIS regarding the accuracy of the long term 
maintenance dredging volumes. 

SS-307 
Exhibit J – Columbia River 43-foot Channel Deepening Sedimentation Impacts Analysis 
(page 8) indicates that the side slope adjustments “may extend to the shoreline around 
RM’s 22, 42-46 … the sandy beaches may experience 10-50 ft of lateral erosion”.  
Shorelines in these areas are already experiencing active erosion.  Have these side  
slope adjustment areas been characterized for chemical of concern? 
 
Additionally, the assumption built into the reconsultation efforts signify that dredging and 
disposal activities somewhat mimic natural processes of bed load transport in the 
dynamic environment of the Columbia River channel.  This assumption is taken further  
to infer impacts to ESA fishes will be minimal through dredging since dredging activities 
occur at the bottom of the navigation channel and that ESA fishes occur in 6 feet to 20 
feet of the water column.  However, hopper dredge disposal activities occur near the 
surface and cause turbidity impacts throughout the water column redistributing 
contaminants in the process. 
 
Estuary and Ocean Disposal 
 
The estuary ecosystem and Lower River communities are still impacted negatively 
through the disposal options not only on crab grounds but now by permanently altering 
aquatic areas in the estuary through disposal. 

SS-308 
Chapter Six – Environmental Consequences §6.11 Unavoidable Adverse Impacts (pg. 6-
55) 
 

“Deepening the navigation channel would impact benthic and fisheries habitats 
not previously disturbed by dredging. Additional impacts could occur because 
these volumes are higher than maintenance dredging… Disposal of dredged 
material would adversely affect additional in-water and upland areas… Ocean 
disposal would occur at the Deep Water Ocean Disposal Site about 10 years  
after construction, which would adversely affect marine resources at that 
location.” 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
SS-307.  Volumes for advanced maintenance and over-width dredging have been included in the 
construction and O&M dredging estimates.  Over-width dredging would be done at CRMs 11+10 to 
12+30, 16+00 to 17+00, 21+25 to 23+10, 28+20 to 33+30, 34+40 to 36+00, 37+00 to 39+00, 40+00 to 
42+30, 45+00 to 48+00, 56+00 to 59+20, 63+00 to 65+00, 67+00 to 68+00, 70+00 to 72+00, 85+00 to 
87+00, 89+00 to 91+00, and 98+00 to 99+00.  The over-width dredging is proposed for reaches where 
it has been used before.  The sand to be dredged and the sediment quality in those areas are similar to 
those within the navigation channel, as described in the 1999 Final IFR/EIS, 2001 BA and this Final 
SEIS. 
 
Also see response SS-266 for a discussion about future maintenance volumes, and response S-155 for a 
discussion of potential contaminants in those areas.  Potential impacts to endangered salmonids are 
thoroughly evaluated in the 2001 BA, including the potential effects of hopper dredge disposal and 
contaminants. 
 
 
 
 
 
 
 
 
 
 
 
 
SS-308.  The Corps, USEPA, USFWS and the NOAA Fisheries believe the ecosystem restoration 
features planned for the estuary will benefit ESA stocks.  Dredged material is used throughout the 
United States in beneficial ways.  Also refer to response SS-312.  Comments regarding impacts to 
salmon fishers resulting from the Lois Island Embayment and Miller-Pillar restoration projects are 
discussed in responses to state comments S-9 and S-11.  Finally, the preferred disposal plan reflected 
in the Final SEIS does not include any ocean disposal by the channel improvements project for initial 
construction and the first 20 years of maintenance. 
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Ocean disposal has not been eliminated. Section 4 of the SEIS contains a map of 
proposed disposal sites, which includes the deep water site.  The current dumping plans 
in the Supplemental EIS merely postpones the use of the ocean for 10 years and shifts  
the impacts of construction from crabbers to salmon fishers and permanently alters the 

SS-308  estuary.  In the context of existing dredging practices on the Columbia, ocean disposal is  
still the preferred alternative for MCR maintenance material.  The Supplemental EIS is 
merely delaying the ocean disposal problem and at the same time creating new  
problems in the Estuary.  Ocean disposal also lacks current ESA consultation from 
NMFS.  Again, the emphasis should be on using previously existing disposal sites, 
minimizing the overall disposal footprint, and not creating new dump sites. 
 
Impacts to ESA-listed Species 
 
The BiOp completed by NMFS for this project concluded that there would be short-term 
direct effects to listed salmonid species during the construction and maintenance of the 
proposed channel.  Furthermore, the NMFS indicated that long-term impacts to the 
species of concern are uncertain. 
 
In their BiOp on page 34 NFMS states that “[t]he biological requirements of ESA-listed 
salmonids are currently not being met under the environmental baseline. The species 
status is such that there needs to be significant improvement in the current  
environmental baseline conditions…” 
 
The project does not result in improvement to the current environmental baseline and 
results in further degradation to the estuarine ecosystem.  The project is also counter 
productive to basin-wide restoration efforts emphasizing improving estuarine conditions 
as critical habitat for ESA listed salmonids. 

SS-309 
Further, the ecosystem “restoration” components of the project are being used to gain 
approvals and to move the project forward. Therefore, the overall costs of these 
“ecosystem restoration” projects should be included in the cost-benefit analysis for the 
project. 
 
The NMFS related BiOp (p44) indicates that the restoration projects were a factor in the 
reconsultation outcome of a “no jeopardy” BiOp. 
 

“NFMS also expressed concern regarding the Corps’ ability to restore estuarine 
habitats as identified in the 1999 biological opinion. This concern has also been 
resolved.  In their 2001 BA, the Corps proposed an expanded set of ecosystem 
restoration features…that are included in the proposed action that the Corps has 
committed to implement. 

 
Chapter Six – Environmental Consequences §6.12 Cumulative Impacts (pg. 6-55) 
 

“The ecosystem restoration features added during the ESA consultation  
represent and increment in the overall efforts to address cumulative impacts to  
fish and wildlife habitat and resources in the action area.” 
 
“…ecosystem restoration features that are part of the channel improvement 
project are intended to not only avoid and minimize any adverse environmental 

Corps of Engineers 
 
 
 
 
 
 
 
 
 
 
 
 
SS-309.  Comments on the Biological Opinion are noted.  The Corps disagrees with the comment that 
the project does not result in improvement to the current environmental baseline or that it is counter-
productive to basin-wide restoration efforts.  The Corps has worked with the federal and state agencies 
on modifications to the project and the development of the ecosystem restoration features to ensure 
that the project would not degrade the existing baseline, aid in the recovery of the species, and provide 
benefits to listed salmonids.  Most of the restoration efforts either provide additional habitat for 
salmonids or provide or improved access.  In-estuary restoration projects are intended to provide 
additional rearing habitat for salmonids by develop shallow water and marsh habitat for salmonids.  
See responses S-9, S-11, SS-184, and SS-194. 
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effects, but also to provide net environmental benefits… Accordingly, channel 
improvement is not anticipated to contribute to any cumulative adverse 
environmental effects …” (pg. 6-56) 

 
Research is also being used to gain Biological Opinion approvals.  Therefore, costs of all 
research activities related to the project must be included in overall project costs.  
 
Adaptive Management 
 
The deepening project has received favorable Biological Opinions from NOAA Fisheries 
and U.S. Fish and Wildlife Service based on applying principles of "adaptive 
management" to the project.  The "adaptive management" concept relies on NOAA 
Fisheries, U.S. Fish and Wildlife Service, the Corps, and project sponsors to oversee 
project implementation.  Any “adaptive management”  framework that attempts to move 

SS-310  the project forward must also include State agencies involved with project management.  
CREST is requesting that the following State agencies be equally represented in any 
“adaptive management” framework that is used to advance project approval:  Oregon 
Department of Land Conservation and Development, Oregon Department of 
Environmental Quality, Oregon Division of State Lands, Oregon Department of Fish and 
Wildlife and Washington Department of Ecology, Washington Department of Natural 
Resources, and Washington Department of Fish and Wildlife. 
 
Willamette River 
 
The Willamette River portion of the project is purportedly being "deferred".  Actually, 
deepening the Willamette is still pre-authorized and is still included in the description of 
the proposed action on page 1-1 of the Supplemental EIS. 

SS-311 
“The authorized plan would deepen the existing federal navigation project for the 
Columbia and Willamette Rivers and provide for construction of ecosystem 
restoration features.” (CRCIP Draft Supplemental IFR/EIS, page 1-1) 

 
The Supplemental EIS lacks the detail necessary to support dredging and disposal 
associated with a Superfund site.  The pre-authorization should be amended to reflect 
the deferral of the Willamette from the deepening project. 
 
“Ecosystem Restoration” Components 
 
The series of ecosystem restoration features taken as a whole, do not negate impacts  
from the actual deepening and, with the exception of long term Tenasillahe proposal, 
provide little if any positive benefits to the estuary, and in some cases actually result in 
ESA species take. 

SS-312 
CREST supports the concept of using dredged material for the purpose of restoring 
habitat.    Unfortunately, the two projects presented that involve dumping and that are 
labeled 'restoration' will result in permanent alteration and further degradation of the 
estuary.  CREST has stated in several forums that the use of dredged material for 
restoration needs further exploration on an experimental basis with a strong monitoring 
component similar to the Benson Beach project.  Millions of cubic yards dumped over 
the first two years of construction at Lois and Mott Island embayment is not experimental 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
SS-310.  The adaptive management framework proposed for further work regarding salmonid species 
listed under the Endangered Species Act includes the relevant agencies for that purpose.  The Corps is 
exploring ways of formalizing an adaptive management framework with state agencies to address 
issues relevant to those agencies.  See response to comment SS-120.  
 
 
 
 
 
 
 
 
 
 
 
SS-311.  The Draft and Final SEIS make it very clear that the Willamette River portion of the project 
will not proceed without detailed analysis under the federal Superfund statute and additional 
consultation under the Endangered Species Act.  Additional review under NEPA will also occur as 
required.  See response SS-4 and SS-234. 
 
 
 
 
 
 
 
 
 
 
SS-312.  The series of ecosystem restoration features were not derived to negate impacts from the 
channel improvement project.  Rather, through the ESA reconsultation process they were developed 
under Section 7(a)(1) of the Endangered Species Act, wherein federal agencies utilize their authorities 
for the benefit of listed species.  They are not mitigation actions, a common misconception. 
 
The Corps disagrees with your opinion that the proposed ecosystem restoration features provide little, 
if any, positive benefits to the estuary.  The ecosystem restoration features proposed represent an array 
of efforts that will result in limited (individual tidegates) to extensive (Tenasillahe Island long-term 
feature) estuarine and lower Columbia River benefits.  These proposed features represent actions that 
are readily implementable in concert with the channel improvement project. 
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and it is not restoring valuable habitat.  Likewise, the placement of a pile dike field at 
Miller/Pillar is not restoring valuable habitat. In fact, by creating shallow water the Corps 
is proposing to create the one habitat type that has actually grown over the past century.  
We have over 4,000 acres more shallow water than we had historically in the estuary. 
 
The information below is a summary of data presented in, Changes in Columbia River 
Estuary Habitat Types Over the Past Century (Duncan Thomas, CREST 1983).  Thomas 
found habitat type loss in every category except shallow water/flats, which increased by 
4,130 acres. 

SS-312 
Habitat Type 1870 1983 Acreage Change % Change 

Deep Water 35,140 32,580 -2,560 -7.3%
Medium Depth 34,210 25,720 -8,490 -24.8%
Shallows/Flats 40,640 44,770 4,130 10.2%
Tidal Marshes 16,180 9,200 -6,980 -43.1%
Tidal Swamps 30,020 6,950 -23,070 -76.8%
Developed Floodplain 0 23,950  
Uplands - Natural and Filled 1,930 7,590  
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As part of the larger coordinated restoration effort on the Columbia a habitat restoration 
workshop was held in Astoria in June 2001 sponsored by CREST, Lower Columbia  
River Estuary Partnership, Army Corps of Engineers, and American Rivers.  Attendees  
of the workshop represented a variety of regional and national estuary experts.  The 
outcome of the workshop was a set of habitat restoration criteria to identify and prioritize 
habitat protection and restoration projects on the Lower Columbia River and Estuary.  
The criteria serve as a foundation for a more integrated collaborative restoration strategy 
for the Columbia River Estuary and Lower Columbia River.  The criteria themes are as 
follows: 
 

 Habitat Connectivity 
 Areas of Historic Habitat Type Loss 
 Linkages to Reference Site(s) 

Corps of Engineers Response 
 
SS-312 (con’t).  CREST has stated their concern that the Lois Island embayment and Miller-Pillar 
ecosystem restoration features will result in permanent alteration and further degradation of the 
estuarine environment.  CREST fails to note that the Lois Island embayment was created by dredging 
after WW II and that the embayment, Lois and Mott Islands, and South Tongue Point are all artifacts 
of this dredging action and are not “natural” estuarine habitats.  Miller-Pillar is an active erosion area 
and thus is currently being permanently altered from a productive benthic invertebrate habitat to a deep 
subtidal area with low benthic invertebrate production (Hinton et al. 1995).  The proposed ecosystem 
restoration features are targeted at developing productive tidal marsh (revised Lois Island embayment 
and Miller-Pillar proposals). 
 
CREST is further concerned that dumping of millions of cubic yards of dredged material is 
experimental and is not restoring valuable habitat.  As noted in response S-9, the Corps has modified 
the Lois Island embayment and Miller/Pillar features in response to various comments.  Our revised 
intent at Lois Island Embayment is to develop 191 acres of tidal marsh habitat, a habitat reduced by 
43% since the 1870s.  The Corps notes there are large scale examples of successful tidal marsh 
development around existing dredged material sites in the estuary (see paragraph below) and do not 
consider it necessary to experiment when there are readily observable examples present in the 
immediate area. 
 
The successful restoration of 426 acres of tidal marsh habitat at Lois Island embayment would 
represents approximately a 5% gain for this habitat type, a priority for restoration, in the Columbia 
River estuary.  And the Corps believes tidal marsh can be successfully restored at the embayment as 
evidenced by the tidal marsh habitat that has established around the perimeter of Lois and Mott Islands 
and South Tongue Point.  These are dredged material formed islands.  Similar tidal marsh habitat 
establishment has occurred at Miller Sands Island and Spit and Pillar Rock Island in the estuary, also 
formed from dredged material. 
 
As noted by CREST, the Corps was a co-sponsor of the habitat restoration workshop held in Astoria in 
June 2001.  As such, the Corps is aware of the habitat restoration criteria themes to come out of the 
workshop.  While these themes provide guidance, they are not hard and fast rules.  Other factors, 
including land availability, presence of a cost-sharing partner, and the ability to integrate the feature(s) 
into the ongoing channel improvement project played significant roles in selecting the proposed 
ecosystem restoration features.  The Corps, through other authorities provided by Congress (e.g. 
Section 1135, Section 206, and Section 536) will continue to pursue other restoration proposals in 
cooperation with local sponsors as they, lands, monies (local funds for cost-sharing) and other project-
related elements are identified and attained. 
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 Passive Habitat Restoration over Habitat Creation 
 Monitoring and Evaluation 
 Community Support and Participation 

SS-312 
Although the Corps was a sponsor and partner in the workshop the habitat criteria  
themes that were developed were not followed in the development of the restoration 
projects. 
 
CREST has the following concerns about each of the proposed "ecosystem restoration" 
projects described in the SEIS. 
 
Shillapoo Lake 
 
The Shillapoo Lake proposal provides no benefits to ESA-listed fishes.  The basis of the 

SS-313  project is to hydrologically remove any connection between Shillapoo Lake and the  
Columbia River, therefore providing minimal benefits to the riverine ecosystem that will  
be impacted through the deepening project. 
 
Miller/Pillar and Lois & Mott Island Embayment 
 
The Lois-Mott Island embayment restoration feature proposes to restore 357 acres of 
shallow water habitat through the placement of millions of cubic yards of dredge 
material.   Miller-Pillar involves placement of 10 million cubic yards of dredged material 
amidst a new pile dike field in a highly erosive area near the navigation channel also to 
create shallow water. 

SS-314 
Current restoration planning on the Columbia emphasizes passive approaches to  
restoring needed historic habitat types by allowing natural processes to restore habitat 
complexity.  The concern is the large degree of uncertainty surrounding these restoration 
projects especially at the scale proposed.   Both projects are creating habitat types that  
are in excess according to historical data compiled by CREST.  The goal of attaining lost 
historical habitat types like tidal marsh and swamp through dredge material disposal 
warrants caution.  This may be done through a few test plots with a rigorous monitoring 
design.  The monitoring results would help indicate the relative benefit of dredge material 
disposal in habitat creation.  Unfortunately, both of these projects as proposed are too 
large and provide little to further our knowledge of the beneficial use of dredge material. 
 
Neither, project sponsors, the Corps, or NMFS and USFWS consulted the local affected 
communities during the development of these disposal options.  The projects as 
“restoration” were not coordinated with the regional restoration community until after 
they were proposed upon release of the SEIS.  There is no estuary community support for 
these dump sites.  The Lois/Mott Island embayment disposal site would be eliminating  
an economically important select area fisheries project.  Clatsop Economic Development 
Council manages this project cooperatively with ODFW, WDFW, and BPA.  None were 
consulted until the project was proposed upon release of the SEIS.  This disposal site 
would cause significant adverse impacts to the fishery.  Likewise, Miller/Pillar disposal 
option will destroy an historic commercial fishing drift right located at the proposed site. 
 
Lois/Mott island embayment proposal would include the rehandling of dredged material 
prior to disposal in the final location.  The concern here is handling dredged material 

Corps of Engineers Response 
 
SS-313.  The Corps is in favor of hydrologically reconnecting this restoration feature back to the 
Columbia River.  NOAA Fisheries through the ESA consultation had concerns of stranding fish during 
times of lower flow in the Columbia.  The WDFW remained adamant that they desired to manage their 
lands, interior to the flood control levee surrounding the area, for waterfowl and associated wildlife 
through use of interior levees and water control structures.  NOAA Fisheries accepted WDFW’s 
management decision and did not support hydrologically reconnecting to the Columbia. 
 
The Corps also notes that ecosystem restoration features do not have to specifically address ESA-listed 
fishes.  Further, the Shillapoo Lake feature is not predicated upon removal of any existing hydrological 
connection to the Columbia River.  That, other than for very serious flood events, has already been 
previously accomplished by construction of main flood control dikes around the Vancouver lowlands. 
 
SS-314.  Previous responses SS-312 and S-9 have addressed the proposed alteration to the Lois Island 
embayment and Miller/Pillar restoration features, e.g. a focus on tidal marsh development rather than 
the initial proposal to mimic historic bathymetry.  These previous responses have demonstrated that 
tidal marsh habitat has successfully developed on dredged material in the Columbia River estuary.  The 
2002 biological opinion, monitoring elements provide for rigorous monitoring of these proposed 
features.  Results from these monitoring efforts will provide adequate information on these beneficial 
uses of dredged material.  Nor does the Corps consider these large-scale actions.  That millions of 
cubic yards are required to accomplish these restoration features is a function of site depth.  The 
acreage involved (191 acres at Lois Island and 235 acres at Miller/Pillar) represent together 
approximately 1.3% of deep water habitat in the estuary and approximately 36/100ths of one percent of 
the 119,220 acres comprising the estuary habitats (Thomas 1983) other than developed floodplain or 
uplands (natural and filled). 
 
Both Lois Island embayment and the Miller-Pillar restorations were considered in the Draft IFR/EIS, 
as beneficial uses of dredged material.  The Miller-Pillar restoration was only eliminated from the 1999 
Final IFR/EIS because of avian predation problems associated with pile dikes.  Since that time 
excluders have been developed for the pile dikes, which have been shown to be very effective in 
deterring bird use. Before either of these restoration features were proposed again to NOAA Fisheries 
and USFWS during the ESA consultation, the Corps contacted CREST and Oregon DLCD to find out 
how the areas are zoned.  Information regarding our proposals to the federal agencies was faxed and 
shared with both Oregon DLCD and CREST before they were included in the Corps biological 
assessment. . They were also coordinated extensively with NOAA Fisheries and the USFWS in the 
ESA consultation process.  The features considered were predominantly within the boundaries of 
National Wildlife Refuges (six features) or State Wildlife Management Areas (one feature).   
 
As noted in response S-9, the Lois Island embayment would not eliminate the Tongue Point Select 
Area Fishery.  The proposed feature, as revised in this Final SEIS (emphasis on tidal marsh 
development), would impact 19% of the area available to commercial fishermen participating in the 
terminal fishery.  As addressed in response SS-9, implementation of the Miller/Pillar feature will not 
destroy a historic commercial fishing drift (Miller Sands Drift). 
 
The placement of dredged material in a sump in and adjacent to the navigation channel near Tongue 
Point and subsequent rehandling by a pipeline dredge for placement at Lois Island embayment does 
not pose the level of risk indicated in this comment.  Dredged material from the Navigation Channel 
proposed for the Lois Island embayment and Miller-Pillar restoration features is suitable for in-water 
disposal.  See 1999 IFR/EIS, Section 6.4 and Final SEIS Section 6.4. 
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twice with the final disposal location in water.    As a general practice, material is only 
rehandled when the final destination is an upland location.  This rehandling will result in 
the estuarine environment being impacted twice. Twice the impacts from increased 
turbidity, resuspension of contaminants, and direct disposal impacts to aquatic species.  
Furthermore, the proposed temporary sump site location is not a designated dredged 
material disposal site in the Columbia River Estuary Dredged Material Management 
Plan and thus is not consistent with local regulations.  Lois/Mott Island embayment and 
Miller/Pillar are also not disposal sites and use of these areas for disposal is not  
consistent with local regulations. 
 
Purple Loosestrife Control 
 
Purple loosestrife control, although an admirable project, provides little benefit to the 
estuary in the context of channel deepening.  Additionally, Glyphosate is the primary 
ingredient in Rodeo.  Multiple toxicity reports for glyphosate indicate that it is of concern 

SS-315  for environmental reasons, in particular its effects on the aquatic environment.  It is  
moderately toxic to fish.  The use of glyphosate-based products may result in population 
losses of a number of terrestrial species through habitat and food supply destruction and 
thus threaten endangered species and biodiversity.  Glyphosate is a broad spectrum,  
non-selective herbicide which kills all plants and has the potential to impact native 
species in the application area. 
 
Tenasillahe Island, interim and long-term 
 
Interim and long-term ecosystem restoration measures at Tenasillahe Island will provide 
benefits to ESA-listed fishes through reconnecting valuable inter-tidal marsh habitat  

SS-316  (historic habitat type has experienced 43% loss in the estuary, Lower 46 River Miles).  
Unfortunately, long-term restoration measures are contingent upon the delisting of the 
Columbia White-tailed Deer, likely to take a decade.  Deepening impacts will occur 
during construction with restoration taking place years after. 
 
Cottonwood/Howard Islands 
 
Cottonwood/Howard restoration involves acquiring 650 acres of Columbia White-tailed 
deer habitat.  Disposal of dredged material for riparian restoration for deer habitat is also  

SS-317  included.  Based on the success of revegetating Rice Island and other dredge material  
disposal sites, it is unlikely that these disposal sites will provide high quality habitat for 
the Columbia White-tailed Deer. 
 
Bachelor Slough 
 
Bachelor Slough involves dredging 2.75 miles of slough habitat to achieve an elevation 
of zero feet mean low water and disposing of dredged material to restore native forests  

SS-318  on the disposal locations.  It is National Marine Fisheries Service finding in the channel  
deepening biological opinion that juvenile salmonids likely migrate in depths of at least 
minus 6 feet mean low water.  Consequently, restoring a slough to minus zero in is 
unlikely to benefit these species. 

Corps of Engineers Response 
 
SS-314 (con’t).  Turbidity associated with disposal of the medium grained sand with some fine and 
coarse grained sand from the navigation channel is minor in extent and confined to a localized area.  
These sands settle rapidly and typically contain less than 1% fine-grained sediments.  The negligible 
and non-detectable level of contaminants from less than the 1% fine grained component of this 
dredged material would not be suspended twice as the comment alleges.  Once the fine-grained 
sediments are suspended in the initial disposal operation into the sump, the river would carry them 
away and thus they are unavailable for a second suspension. 
 
There will be impacts to aquatic organisms from the implementation of the proposed features.  No 
action, however benign, and whether upland or inwater, will result in no impacts to some organisms.  
The sump near Tongue Point occurs in a deep-water location and does not represent highly productive 
habitat for benthic invertebrates.  Further, the proposed action at Lois Island embayment would be 
limited to the in-water work period (November to February) during the 2-year construction period, thus 
limiting the duration of any impacts at this location.  Recovery of benthic invertebrate populations will 
occur post-construction.  Fill in the embayment would result in the permanent alteration of 191 acres 
of subtidal habitat, itself artificial in nature as it was formed by dredging after WW II.  Tidal marsh 
habitat, targeted for recovery on these 191 acres, is a target habitat for recovery as identified by 
numerous parties, including the Lower Columbia River Estuary Program.  Fill at Miller/Pillar would 
also restore the area to tidal marsh habitat. 
 
Lois Island embayment and Miller/Pillar are zoned for aquatic conservation.  The ecosystem 
restoration features are compatible with this zoning designation.  In the absence of fill placement, 
conversion of these relatively deep subtidal habitats cannot be attained. 
 
SS-315.  During the consultation, NOAA Fisheries and USFWS considered the potential effects of 
purple loosestrife control and concluded that its removal was likely to have a benefit on listed species.  
Rodeo is an aquatic preparation of glyphosphate that is currently used by the USFWS for Spartina 
control in Willapa Bay, Washington.  As noted in response S-143, Rodeo will be used for this project 
in compliance with the State of Washington’s general NPDES permit and the label requirements for 
aquatic application. 
 
This comment implies that Rodeo will be used in an uncontrolled broadcast application.  As noted in 
the Final SEIS 4.8.6.2 and the 2001 BA/2002 Biological Opinion, Rodeo would be applied in a 
selective manner, targeting individual plants or small clumps for wipe-op or spot spray applications.  
The limited use of this herbicide is only one action in an integrated pest control approach.  Purple 
loosestrife has colonized throughout the Columbia River estuary in recent years.  Dense populations 
already exist at Wallace Island, Pillar Rock Island and other locations.  The absence of a large-scale 
action to address this species’ presence will lead to losses of fish and wildlife resources dependent 
upon the diverse species composition of estuarine marshes.  An integrated, large scale pest control 
approach needs to be implemented in the very near future before loosestrife attains distribution and 
density levels that preclude cost-effective, minimally intrusive control measures.  The proposed action 
will be an integrated approach and will be implemented in as minimally intrusive and as efficient a 
manner as practicable. 
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 Corps of Engineers Response 
 
SS-316.  As noted in response SS-312, restoration actions are not directed at offsetting impacts 
associated with the channel improvement project.  The introduction of Columbian white-tailed deer at 
Cottonwood/Howard Islands represents an attempt to establish a secure and viable population at this 
location.  This proposed feature complements similar actions by the USFWS to introduce Columbian 
white-tailed deer at Crims Island, Oregon and Fisher Island, Washington.  The success of the 
introduction at Cottonwood/Howard Island, coupled with the USFWS’s efforts, could lead to an earlier 
implementation of the long-term restoration feature at Tenasillahe Island.  The presence of Columbian 
white-tailed deer on Tenasillahe Island, a priority site for tidal marsh restoration, is just one example of 
the multi-faceted hurdles that face any restoration action, regardless of the parties involved, in the 
Columbia River estuary. 
 
SS-317.  Purchase of the Cottonwood/Howard Island complex would include all privately held lands, 
including tidal lands, but exclude WDNR lands.  The purchase of these lands would be for multiple 
purposes, e.g. dredged material disposal (200 acre and 62 acre sites; retention of a 300-foot buffer 
around the disposal sites; and preservation of existing riparian forest and wetland habitat).  No active 
riparian forest restoration is planned for these islands.  Passive development of riparian forest on the 
buffer lands will occur in a gradual manner.  Howard and Cottonwood Island currently contain 
significant areas of habitat suitable for Columbian white-tailed deer.  See response S-146. 
 
SS-318.  The comment focuses solely on the issue of migration.  The BA and Biological Opinion 
address issues other than migration, including areas that can be used for refugia.  The Biological 
Opinion notes that this project will restore connectivity.  Comments from other organization, including 
LCREP, note some benefit from this project, including improvements to water quality from increasing 
flows and thus lessening high summer temperatures. 
 
With regard to migration, Corps’ field observations indicate that at 1040 hours on 30 May 2002, the 
water surface elevation was 9.8 feet NGVD with a bottom surface elevation of approximately 0.0 feet 
NGVD based upon the gauge board attached to the USFWS’s Bachelor Slough bridge.  That would 
provide adequate depth for fish migration.  USFWS personnel provided information that sand bars 
virtually block the channel during lower flows occurring later in the summer.  Removing these sand 
bars as proposed should allow migration during such low flow periods. 
 
The NOAA Fisheries estimate for salmonid migration depth is an average.  Were all juvenile 
salmonids to travel at -6 feet MLLW as the comment implies, then Caspian terns would not be an 
efficient predator of them as that exceeds the depth to which they plunge to capture fish. 
 
The Bachelor Slough restoration feature will also provide an estimated six acres of riparian forest 
habitat along the Bachelor Island shoreline of Bachelor Slough.  This element of the restoration feature 
will improve the physical characteristics of the slough, particularly in the future as the trees mature and 
begin to topple into the slough. 
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Additionally, a site investigation demonstrated the relatively small gain in habitat 
complexity.  Opening a channel, while it may improve water quality, does not benefit 
physical habitat as the channel has been diked and lined with revetments. 
 
Tidegate Retrofits 
 
Tidegate retrofits may be beneficial to restoring connectivity between diked areas and  

SS-319  rearing habitat in the estuary.  However, the tidegates included are all on private  
property and therefore there is no guarantee that these projects will be completed. 
 
Fisher/Hump Island and Lord Walker Island Improved Embayment Circulation 
 
Improved embayment circulation involves dredging former dredged material disposal  

SS-320  locations to increase tidal flow.  In the context of channel deepening, the project may 
provide minimal benefits in the form of water quality improvements however, it does not 
demonstrate the type of activities needed for physical habitat complexity. 
 
Ecosystem Research & Adaptive Management 
 
Although needed, ecosystem research and adaptive management program development 
among the Corps, the National Marine Fisheries Service, the US Fish and Wildlife 
Service and the project sponsors, in of itself does not offset the impacts of deepening.  
Research efforts are not mitigation. 
 
Of the above projects the only ones that are required by the Services are ecosystem 
research and adaptive management. Therefore, the idea of leaving the estuary in a  
better place may never happen because the Corps is not required by the Services in the 
Terms and Conditions of the Biological Opinions to complete any of the restoration 
projects. 

SS-321 
In summary, the purpose of the ESA consultation was to ensure that endangered  
species impacts are minimized by the project and how the associated restoration  
features will specifically benefit ESA species.  With the exception of Tenasillahe Island 
and the related Columbia white-tailed deer efforts, the above restoration projects will 
provide little or no benefits to ESA-listed species.  While other projects bring minimal 
benefit in the form of water quality improvements and invasive species removal, in the 
context of the Columbia River Estuary ecosystem the projects as they are proposed 
demonstrate little to no ecological gain.  With all the restoration projects we encourage 
the Corps incorporate effectiveness monitoring. 
 
Costs and Benefits 
 
CREST knew there were flaws on the benefit side such as the light loading issue and  
that the need for the deeper channel was seasonal.  However, the fact (revealed by the 
press, by other Corps projects nationally, and by the Corps own economic panel) that  

SS-322  multi-national shipping corporations call the shots and that shipping rates are not based  
on channel depth further question this project.  Much discussion has focused on savings 
with regards to shipping costs.  However, we have heard nothing about shipping rates.  
This project may reduce the cost to shippers; however, it is doubtful whether they will 

Corps of Engineers Response 
 
SS-319.  There is no guarantee associated with any ecosystem restoration feature.  The Corps will use 
its authority to the extent practicable to implement these features, a commitment we made to NOAA 
Fisheries and USFWS during the consultation process.  The Corps is not bound to implement these 
features under Section 7(a)(1) of the ESA; rather, they are voluntary. 
 
We are aware that tidegate retrofit locations are on private lands and our sponsor ports will be seeking 
easements and negotiating operation and maintenance agreements for these features during the Plans 
and Specifications phase of the project.  The private landholders and diking districts will control 
implementation of these features on their property. 
 
SS-320.  The embayment circulation improvement restoration features are proposed to address 
concerns with elevated temperatures in the current shallow water embayments.  Accordingly, while 
they will not provide improved physical habitat complexity, they will provide an incremental gain to 
the overall health of the lower Columbia River. 
 
 
 
SS-321.  For the reasons discussed above, the Corps does not agree that the restoration projects will 
not benefit listed species.  The biological opinions issued by the NOAA Fisheries and USFWS 
concluded to the contrary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-322.  See SS-189 for response to foreign shipping benefits.  Also refer to response SS-192. 
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pass these cost savings on to exporters?  According to the Corps own Technical panel,  
the multi-national shipping corporations will pocket the savings. 
 
There has been no analysis of the costs from this project to the estuarine ecosystem that  
is critical to salmon recovery in the entire Columbia River Basin or about the costs to the 
Lower River Communities. 
 
Conclusion 
 
We must move beyond channel deepening and move forward with creative solutions  

SS-323  such as increasing beneficial uses of Columbia sediments and expanding meaningful  
large scale community based restoration of the estuary. 
 
The Draft Supplemental Integrated Feasibility Report and Environmental Impact 
Statement for the proposed deepening of the Columbia and Lower Willamette River 
Federal Navigation Channel Improvement Project is substantially flawed.  The SEIS fails  
to show that there will be no significant impacts to aquatic resources if the project is  

SS-324  carried out as planned.  There is substantial evidence that suggests serious and  
significant impact to aquatic resources will result from the proposed project and there is 
no mitigation proposed to offset these impacts.  We request that the aspects of this  
project addressed in this letter and our previous comment letters on the Draft and Final 
EIS be reconsidered, taking into account the information presented. 
 
The Draft SEIS outlines a plan that will substantially impact the aquatic natural resources 
of the estuary and nearshore ocean, degrade water quality, disturb sediments that have not  

SS-325  been characterized for chemicals of concern likely resulting in redistribution of  
contaminants, threaten salmon recovery efforts in the Columbia River Basin, and violate 
federal, state, and local laws governing the project. 
 

 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
SS-323.  The channel improvement projects including the deepening and restoration components 
provide creative solutions for using Columbia River materials, increasing efficiencies in the channel, 
and taking steps to restore meaningful functions and values in the river. 
 
SS-324.  The Corps knows of no “substantial evidence that suggests serious and significant impact to 
aquatic resources” from the project.  The Corps acknowledges through the NEPA and ESA processes 
that there will be some limited impact from the project.  The Corps has minimized these to the extent 
practicable through best management practices, monitoring, evaluation, and adaptive management. 
 
 
 
 
 
 
SS-325.  For the reasons discussed above, the Corps believes that the project will address issues 
regarding water quality, sediment quality and promote functions and values that will help listed 
salmon.  The Corps is in the process of having the project reviewed by relevant state agencies as well. 
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September 12, 2002 
 
U.S. Army Corps of Engineers 
Portland District 
CENWP-EM-E ATTN: Bob Willis 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
 
The Army Corps of Engineers (Corps) has issued a Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement for the Columbia River  
Channel Improvement Project (SEIS).  The Corps’ $156 million proposal involves  

SS-326  deepening the 600-foot-wide Columbia River navigation channel in the lower Columbia  
River and estuary from 40 to 43 feet over a distance of 103.5 miles and ten ecosystem 
restoration features.  American Rivers appreciates the opportunity to comment on the 
document and offers the following remarks. 
 
The SEIS is deficient in several general respects.  First, the Corps fails to adequately 
determine the short and long-term effects of the proposed channel deepening on the 
Columbia River Basin salmonid stocks listed under the Endangered Species Act (ESA).  
Additionally, the Corps’ cost-benefit analysis is inaccurate because it relies on an 
economic analysis based on outdated methodologies, an overestimation of benefits and 
an underestimation of costs. 

SS-327 
Background 
 
The lower Columbia River and estuary provides habitat vital to the survival and 
recovery of all of the Columbia River Basin salmonid populations listed under the ESA.  
These species include: Snake.River fall and spring chinook, Snake River sockeye,  
Snake River steelhead, upper, middle and lower Columbia River steelhead, upper and 
lower Columbia River chinook, upper Willamette River chinook and steelhead, and 
lower Columbia River Chum.  While adult salmonids utilize the lower Columbia River 
and estuary year found, the lower Columbia River and estuary plays a particularly 
important role for juvenile salmonids providing refuge, food, and a critical area to 
acclimatize to saltwater.  Furthermore, the lower Columbia River and estuary is 
designated critical habitat for Snake River fall and spring/summer chinook, and Snake 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-326.  Comment noted. 
 
 
 
 
 
 
 
SS-327.  The Corps disagrees with your characterization of the Draft SEIS.  Specific responses to your 
comments are presented in detail in response to comments below.  Your information regarding 
background is noted. 
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River sockeye.  The National Marine Fisheries Service (NMFS) is currently reviewing 
critical habitat designations for the nine remaining Columbia Basin salmonid species  
listed under the ESA. 
 
Recent assessments have found that the quality and diversity of habitat in the estuary  
are linked to the abundance and diversity of salmon populations that use the estuary.1  
Unfortunately the Columbia River estuary has been incrementally robbed of a large  

SS-328  percentage of its historical habitat, primarily due to dredging, construction of  
agricultural levees in floodplain habitat and floodplain development.  For example,  
since 1870, the estuary has lost 77% of its tidal swamp and 43% of its historical marsh 
alone.2  These are just two types of degraded estuarine habitat that have been identified  
as areas that offer important food sources, and rearing and cover habitat for salmon. 
 
Because of the importance of the estuary to the protection and recovery of salmonids,  
the estuary has been identified as a key element in salmon recovery programs  
throughout the Columbia River Basin.  According to the Cumulative Risk Initiative, a 
method developed by NMFS to measure extinction risk and weigh the relative value of  
recovery actions in a quantitative way, improvements in estuarine and early ocean  

SS-329  mortality could lead to a significant reversal of current declines of key endangered  
stocks.3  Other scientific research highlights the importance of restoring estuarine 
floodplain and riparian habitat for several stocks listed under the ESA.4  Because of  
these findings, NMFS included several robust estuarine habitat research and restoration 
actions in its biological opinion dealing with impacts of the operation of the federal 
Columbia River hydrosystem.5  Several. other federal, state, tribal, and private initiatives 
are currently focused on implementing comprehensive restoration of the lower  
Columbia and estuary. 
 
Failure to adequately determine the effects of the proposed project 
 
The Corps asserts that the project is not expected to have a significant impact on listed 
species, yet the SEIS fails to adequately assess several major impacts of the dredging on  

SS-330  the ecological integrity of the Columbia River.  The Corps has an obligation under the  
ESA to "insure that any action authorized, funded or carried out by such agency ... is not 
likely to jeopardize the continued existence of any endangered species or threatened 
 
 
       
1 Bottom, D.L., and C.A. Simenstad, A.M. Baptista, D.A. Jay, Jen Burke, K.K. Jones, E. Casillas and 
M.H. Schiewe. 2001. (unpublished). Salmon at River’s End: The Role of the Estuary in the Decline and 
Recovery of Columbia Salmon.  Draft Report.  National Marine Fisheries Service, Seattle, Washington. 
2 Thomas, D.W. 1983.  Changes in the Columbia River Estuary Habitat Types Over the Past Century.  
Columbia River Estuary Study Taskforce Columbia River Estuary Data Development Program, Astoria, 
Qregon. 
3 Kareiva, P.M., Marvier and M. McClure. 2000.  Recovery and Management Options for spring/summer 
chinook in the Columbia River Basin”.  Science 290:977-979. 
4 Bottom, 2001. 
5 National Marine Fisheries Service. 2001.  Reinitiation of Consultation on the Federal Columbia River 
Power System.  Northwest Division, Seattle, Washington. 

Corps of Engineers Response 
 
 
 
SS-328.  Comments noted. 
 
 
 
 
 
 
 
 
SS-329.  Comments noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-330.  The Corps disagrees, as did NOAA Fisheries and the USFWS in their Biological Opinions 
for the project.  Impacts to the listed stocks of salmonids were thoroughly evaluated in the EIS 
process, and during the review of these conclusions and the evaluation of new information in the 
consultation process. 
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species."6 The Corps must also insure that the action will not result in the destruction or 
adverse modification of critical habitat of the species. 
 
The Corps has failed to adequately assess the following significant impacts of the  
channel dredging to determine whether the project will jeopardize the continued  
existence of listed salmonids or adversely modify critical habitat.  In addition, the SEIS 
significantly underestimates the cumulative effects of the project. 
 
Salinity, Intrusion and the Estuarine Turbidity Maxima 
 
The SEIS fails to address the impact of the proposed project on salinity intrusion.   
Salinity intrusion in estuaries is the mix of saltwater moving inland, river outflow, and 
vertical mixing due to turbulent forces.  The estuarine turbidity maxima (ETM) is  
located near the head of this shifting saltwater and freshwater mixing zone.  The ETM  
plays a vital role in the re-suspension of micro-detritus, an important food source for 
juvenile salmonids.7 

SS-331 
Further deepening the Columbia River navigation channel could significantly alter  
salinity intrusion thereby altering the ETM and the availability of food sources for  
juvenile salmonids.  According to the SEIS, the channel dredging will have “little or no 
impact on salinity intrusion.”8  However, the SEIS relies on a model that has not been  
peer reviewed or systematically tested.  There is no demonstration that the model can 
effectively model bathymetry, a critical component of channel deepening.  In fact, the 
researcher who created the model explicitly warns that his results “may be used to guide 
management decisions ... but only if model uncertainty is further reduced” (emphasis in 
original text).9  Because of the close linkage between salinity intrusion, the ETM, and 
juvenile salmonid food resources, the Corps should refine its’ salinity model and subject  
it to a peer review process.  The SEIS should be revised accordingly to more accurately 
reflect potential impacts of channel deepening. 
 
Timing 
 
The SEIS fails to assess the environmental harm from not having timing windows.  

SS-332  Despite concerns about direct effects on migrating salmon during the construction phase 
of the channel deepening, the Corps plans to dredge and dispose of sediment 
 
 
       
6 Endangered Species Act. 16 U.S.C. Section 1536(a)(2). 
7 Simenstad, C.A., C.D. McIntyre, and L.F. Small, 1990.  “Consumption processes and food web 
structure in the Columbia River estuary”.  Progr.  Oceanogr. 25:271-297. 
8 U.S. Army Corps of Engineers.  July 2002.  Columbia River Channel Improvement Project, Draft 
Supplemental Integrated Feasibility Report and Environmental Impact Statement for the Columbia River 
Channel Improvement Project.  Portland District, Portland, Oregon. 
9 U.S. Army Corps of Engineers.  December 2001.  Oregon Health and Science University Modeling 
Results, Appendix F, Biological Assessment, Columbia River Channel Improvements Project.  Portland 
District, Portland, Oregon. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
SS-331.  See response SS-259. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-332.  The Corps disagrees.  See response to state comment S-4.  The issue with dredging and 
disposing in the main navigation channel outside the recommended in water work window has been 
thoroughly evaluated.  Dredging and disposal at this depth is allowed because it is generally 
recognized that migrating juvenile or adult salmon are not abundant at this depth and therefore the 
impacts are expected to be minimal.  Entrainment, migration and hydroacoustic tracking studies 
have verified this distribution.  The reference cited in this comment is incorrectly interpreted to mean 
that yearling fish that are migrating in the main channel area are migrating near the bottom when in 
fact they are migrating in the upper 20 feet of the water column over the main navigation channel.  
Most fish are in fact migrating along the margins of the channel in the shallower water.  Though 
there is some thought that these fish may be moving to the bottom at night, recent hydroacoustic data 
has indicated that they are also moving inshore during the night (see Carlson et al. 2000).  While it is 
true that large quantities of dredged material will be disposed in flow lane sites during construction 
and subsequent 20 years of maintenance dredging, flow lane disposal is done at depths greater than 
20 feet. 
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continuously for two years.  Only the blasting of bedrock will be limited to the 
recommended in water work periods. 

SS-332 
The Corps relies on inadequate analysis to make the determination that dredging and 
disposal will not harm migrating salmonids.  The analysis does not account for  
scientific evidence that show's most yearling chinook migrate in deep channel sites 
rather than near tidal shore areas.10  It focuses primarily on juvenile sub-yearling  
chinook because they are thought to be most susceptible to the project impacts.  
According to NMFS Biological Opinion on the project, 23 million cubic yards of  
sediment will be dumped into the flow lane along the channel at “anywhere in or 
immediately adjacent to the navigational channel” and at “anytime” during  
construction.11 
 
Adaptive Management and Long-term effects 
 
The adaptive management program is designed in part to respond to unforeseen impacts  
of the project.  Because there has been minimal analysis by the action agencies of the 
impacts of the project, the, adaptive management program is particular important to  
prevent harm to listed species.  Because this adaptive management program is so vital 
to responding to negative impacts, the fact that neither the Corps nor NMFS has  
developed the scope, goals, milestones for completion, and sampling protocols is 
problematic. 

SS-333 
More importantly, the monitoring and adaptive management plans described in the  
SEIS do not address the potential long-term impacts of the project.  The plans for all but 
one monitoring program end after seven years, while the impacts on an already  
degraded lower Columbia River and estuary could potentially continue beyond the fifty-
year lifetime of the project.  The Corps should conduct an in depth analysis of the long- 
term effects of the project on the processes and habitat of the lower Columbia River. 
 
Cumulative Effects 
 
The National Environmental Protection Act (NEPA) requires an analysis of several  
actions having a cumulative- environmental effect; such a consequence must be  

SS-334  considered in an EIS.”12  The cumulative impacts analysis in the SEIS is inadequate,  
providing insufficient detail on how the proposed action would interact with other  
factors to cause cumulative impacts to the affected resources.  An EIS cannot just  
provide general descriptions of cumulative impacts, as the Corps has done in the SEIS, 
 
 
       
10 Bottom, D.L. and M.C. Healey. 1984. Fishes of the Columbia River estuary, Internal report. Available 
from Columbia River Data Development Program, Astoria, Oregon. 
11 National Marine Fisheries Service.  May 2002.  Biological Opinion, Columbia River Federal 
Navigation Channel Improvement Project.  Northwest Region, Seattle, Washington. 
12 City of Tenakee Springs v. Clough, 915 F.2d 1308, 1312 (9th Cir. 1990). 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-333.  The Corps disagrees.  There has been extensive analysis of the impacts of the project either 
short term or long term.  As indicated in the 1999 Final IFR/EIS, Draft SEIS, Biological Assessment, 
Biological Opinion, and this Final SEIS, the Corps has used all available information, conducted 
numerous studies, and convened any number of workshops to evaluate both the immediate and long 
term impacts of the project.  The reason for the monitoring and adaptive management approach is to 
detect and resolve any unforeseen impacts that may occur either over the short or long term.  Though 
NOAA Fisheries and USFWS concluded expected impacts to key physical processes would be 
limited and short-term in nature, they also concluded that because of low levels of risk and 
uncertainty surrounding the long-term biological response to physical change, monitoring and 
adaptive management is warranted and will address the risk and uncertainties.  All of the monitoring 
programs are to be reviewed regularly by the adaptive management group.  Monitoring will be 
lengthened if the adaptive management group determines it is necessary.  Since issuance of the Draft 
SEIS, the Corps has prepared a more detailed monitoring and adaptive management program in 
compliance with terms and conditions of the biological opinions.  The revised monitoring and 
adaptive management program is available on the Corps’ website. 
 
 
 
SS-334.  The Corps agrees that NEPA requires an analysis of cumulative effects and included such 
an analysis in the Final SEIS and in the Draft SEIS.  In response to public comments, the Corps has 
revised and expanded the cumulative effects analysis in the Final SEIS. 
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but rather it must describe in detail the cumulative effects of all related proposed federal 
actions. 

SS-334 
The Corps only mentions closely related federal projects, such as the maintenance  
dredging of the mouth of the Columbia River and the reasonable and prudent  
alternatives associated with NMFS biological opinion on the Federal Columbia River 
Power System (FCRPS), in passing.  As noted above, the FCRPS relies heavily on 
improvements in the estuarine and early ocean survival of juvenile salmonids to offset 
impacts of the hydrosystem on ESA-listed salmon stocks. 
 
In addition, the proposed channel deepening would add another incremental insult to a 
system that has suffered loss of function and habitat for over one hundred and fifty  
years.  However, the SEIS neglects to account for the impacts dredging has already  
wrought on lower Columbia and estuary habitat. 
 
Columbia River Plume 
 
The SEIS does not incorporate new scientific information demonstrating the importance  
of the dynamics of the Columbia River plume to salmonid populations along the 
Washington, Oregon and California coasts.  Depending on shifts in the intensity and  
location, the plume is responsible for affecting the nutrient productivity of coastal  

SS-335  estuaries and upwelling ocean currents.13  The near ocean environment has been  
14 identified potentially as an area key to salmon recovery.14  Salmonids reliant on coastal 
estuaries and open ocean currents for these nutrients could be affected by changes in the 
plume due to alterations in the geomorphology of the lower Columbia River and estuary 
resulting from channel deepening.  The Corps should investigate the effect of the  
dredging project on the dynamics of the Columbia River plume. 
 
Dredged Sediment 
 
Although the sediment forecasts have been updated with new data, the Corps’ analysis 
finding less sediment in the proposed action area is flawed.  The sediment forecasts 
contained in the SEIS remain likely of a magnitude much less than the actual amounts  

SS-336  dredged during the project.  The Corps continues to rely on annual dredging volumes  
that are misrepresentative of what the project will actually require.  Reliance on  
sediment data from a relatively dry period and low flow regime could cause the  
sediment forecasts to be significantly low, underestimating the total disposal area  
necessary to accommodate the initial channel deepening and subsequent maintenance 
dredging. 
 
 
 
       
13 University of Washington, press release.  “Columbia River trumps ocean when conditions are right.” 
University of Washington, Seattle, Washington. 
14 Karieva, 2000. 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-335.  See response SS-268. 
 
 
 
 
 
 
 
 
 
 
 
 
SS-336.  See response SS-266. 
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Since the size and number of the disposal sites are based on these sediment forecasts, 
underestimating dredging volumes will have a multiplier effect on the environmental  
and economic impacts.  The Corps needs to reassess its sediment estimates using a more 
representative timeframe and revise the SEIS accordingly. 
 
Economic analysis 
 
The economic analysis in the SEIS is flawed - it underestimates the costs and  
exaggerates the benefits of the dredging project.  The Corps has fallen short in its’  
recent attempts to recalculate the cost-benefit ratio of the project primarily due to flaws  
in the basic assumptions and methodologies. 
 
A review panel of engineers and transportation economists assembled by the Corps in 
August 2002 raised significant questions about the validity of the economic analysis in  
the SEIS.15  In particular, the panel questioned whether local and regional exporters  
would receive the benefits of a deeper channel.16  It is more likely that the benefits 
would instead be accrued by foreign-based shipping cartels that would take advantage  
of the deeper channel by reducing vessel frequency, which could increase prices for  
U.S. exporters.  In the SEIS, the Corps did not adequately investigate the effect of 
decreased frequency on exporter costs. 

SS-337 
In addition, the Corps economic benefit analysis assumed that all ships would depart  
fully loaded if the channel was three feet deeper.  Currently ships commonly depart 
partially loaded at depths of thirty-seven feet or higher in the forty-foot channel.  As  
such, the review panelists assembled by the Corps found the calculation that a deeper 
channel would result in ships departing fully loaded unreasonable.17 
 
Because of the recent question raised by the economic review panel we urge, you to  
request the National Academy of Sciences (NAS) conduct an independent review of this 
project.  This is a well-established role for the NAS as it has previously evaluated  
Corps’ projects and programs, and is currently conducting a broader investigation into  
the need for independent review of Corps’ projects. 
 
We understand the Corps’ need to restore public faith in the reputation of its, analytical. 
capabilities, which has been marred by revelations of faulty economic analyses 
 
 
 
       
 
15 A summary of the review was recently released.  Resolve, Inc. et al., “Summary Report of the 
Technical Review Process and Results: Technical Review of the Benefit and Cost Analysis in the Draft 
Supplemental Integrated Feasibility Report and Environmental Impact Statement Dated July 2002.” 
September 9, 2002. 
16 Resolve, Inc.  “Columbia River Channel Improvement Project: Third Party, Transparent, Peer Review 
of Benefit and Cost Analysis.” August 2-9, 2002. 
17 Id. 

Corps of Engineers Response 
 
 
 
 
 
 
SS-337.  An open and transparent technical review of the costs and the benefits was conducted with 
seven experts in August 2002.  The points raised by that panel are fully addressed in the Corps’ 
responses.  The Corps consideration of the technical review has been included in the Final SEIS and 
is also available on our website.  The Corps’ analysis does not assume that all vessels will depart 
fully loaded. 
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elsewhere around the nation.18  We are concerned that the economic analysis in the  
SEIS fails to deliver an accurate picture of the true costs and benefits of this project. 
 
Thank you for the opportunity to comment on the Draft Supplemental Integrated  
Feasibility Report and Environmental Impact Statement for the Columbia River  
Channel Improvement Project.  American Rivers is concerned that the proper  

SS-338  environmental and economic analyses have not been conducted for the proposed  
channel deepening project.  For the above stated reasons, we urge the Corps of  
Engineers to revise and supplement the SEIS to more accurately assess the impacts of  
the project.  Please contact me at (503) 827-8648 if you have any questions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
 
18 For evidence of institutional Corps, bias found in a report issued by the Inspector General of the Army 
U.S. Army.  Office of the U.S. Army Inspector General.  U.S. Army Inspector General Agency Report of 
Investigation.  November 2000.  For specific project scandals also see: U.S. Congress.  Government 
Accounting Office.  Delaware River Deepening Project: Comprehensive Reanalysis Needed.  
Washington, D.C.: GPO, June 7, 2002; National Academy of Sciences.  National Research Council.  
Assessment of Upper Mississippi River-Illinois Waterway Navigation System Feasibility Study.  May 
2000. 

Corps of Engineers Response 
 
 
SS-338.  For the reasons discussed in response to the specific comments above, the Corps disagrees 
with the comment that the environmental and economic issues associated with the project have not 
bee adequately analyzed.  The 1999 Final IFR/EIS and Final SEIS contain detailed analyses of the 
project, including revised analyses of both environmental and economic issues raised through the 
public comment process.  Based on this extensive record, the Corps concludes that the project will 
result in net benefits and is in the overall public interest. 
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Colonel Richard Hobernicht 
U.S. Army Corps of Engineers 
Portland District 
PO Box 2870 
Portland, OR 97208 
 
Dear Colonel Hobernicht: 
 
The Pacific Fishery Management Council (Council) is one of eight regional fishery management 
councils established by the Magnuson Fishery Conservation and Management Act (Magnuson-
Stevens Act) of 1976 for the purpose of managing fisheries 3-200 miles offshore of the United 
States of America coastline.  The Pacific Council is responsible for fisheries off the coasts of 
California, Oregon, and Washington. 

SS-339 
On October 22, 1999, the Council sent the U.S. Army Corps of Engineers (USACE) a letter that 
included a number of comments and recommendations regarding the lower Columbia River 
dredging proposal being considered at that time (attached).  These comments and 
recommendations are still relevant to the current Columbia River Channel Improvements 
Project proposal.  We would like to review our 1999 letter in light of the current proposal. 
 
Our comments and recommendations from the 1999 letter include discussions of the eight 
following topics: 
 
Develop an Ocean Disposal Site Task Force:  In its original plan, the USACE committed to 
forming a taskforce of stakeholders to develop a management plan for the ocean disposal sites 
for dredging spoils.  In the first 20 years of the project, a portion of the 14.4 million cubic yards  
of dredge material will be placed in the lower estuary as ecosystem restoration if funding and  

SS-340  acceptable locations are secured.  Since there is no certainty about funding restoration projects,  
this material, as well as all maintenance dredge spoils, may all end up in the ocean.  The task 
force needs to deal with either contingency.  We support the continuation of the task force in 
order to deal with unresolved marine disposal issues, including siting and ongoing  
management.  The task force must be given clear authority to steer such decisions. 
 
Monitoring and Baseline Data:  In our October 1999 letter we requested an additional 
assessment of the biological and physical characteristics of the proposed ocean dumpsites be  

SS-341  undertaken.  The USACE proposal to collect baseline data during or after the project is  
inadequate.  We recommend baseline data be collected before the project begins, and existing 
datasets from other agencies be examined to see if they can serve as part of the baseline data. 
 
Dungeness Crab:  We recommended clamshell dredges be used in estuarine areas to reduce the  

SS-342  entrainment of Dungeness crab, which are important prey for Council-managed groundfish  
species.  This recommendation has apparently been ignored.  Why is the USACE planning on 

 
Corps of Engineers Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-339.  Comment noted.  Specific responses are provided below for SS-340 through SS-347. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SS-340.  The restoration projects that would rely on materials formerly proposed for disposal in 
the ocean would be based on the funding for the project.  Therefore, there is no uncertainty with 
regard to funding these features, as the comment suggests.  The preferred option does not 
include disposal at the Deep Water Site.  The ultimate development of the SMMP management 
plan for ocean disposal sites is the responsibility of the USEPA and the Corps.  See our 
responses S-30 and S-61.  The Corps is in the process of potentially reconfiguring the Ocean 
Disposal Task Force and evaluating its roles and responsibilities. 
 
SS-341.  The comment suggests that the Federal Government proposes to collect baseline data 
during or after the project.  This is inaccurate.  The Federal Government had already begun 
collecting baseline data regarding the ocean disposal sites during 2002.  See our response S-18. 
 
SS-342.  The Corps has conducted extensive entrainment studies based on actual dredging 
samples.  These data indicate that the mortality to Dungeness crab from this project using 
hydraulic dredges is insignificant when compared to the overall crab population.  The 
commenter has provided no information to support that clamshell dredging is any less impacting 
to Dungeness crab than hydraulic dredging.  In addition, it is not possible to use clamshell 
dredges in the estuary because of weather, wave conditions and navigational traffic.  
Consequently, this reach must be dredged with hopper dredges. 
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Colonel Richard Hobernicht 
September 20, 2002 
Page 2 
 
using suction dredging when there are alternatives that will reduce impacts to economically and 
ecologically important species?  The cost savings to the USACE for using suction dredging will 
end up being paid by the fishing industry.  This is unfair. 
 
Contaminants:  We recommended the USACE add specific information or a preliminary 
ecological risk assessment to the final environmental impact statement (FEIS) to define 
conditions in the Columbia River that would either support or negate sediments as the source  
for transfer of contaminants such as PCBs.  While the Sustainable Ecosystem Institute  

SS-343  addressed toxins to some degree in a report commissioned by the USACE and other agencies  
involved in the process, they did not address sub-lethal effects such as effects on behavior 
(including predator avoidance) or physiological effects (such as estrogens and estrogen-
mimicking compounds that can alter sexual development of aquatic species).  These sub-lethal 
effects may compromise stock viability.  Effects on human health from increased toxins in the 
water column were not considered.  We still believe our initial recommendation is valid. 
 
Year-Round Dredging:  We requested the timing of in-water work be considered to minimize 
impacts to Council-managed resources.  Such timing has not been sufficiently considered.   

SS-344  Dredging in the channel and turning basins will occur continuously until project completion, and  
maintenance dredging will occur from November to February.  Some effort needs to be made to 
allow dredging to stop during certain times of the year, especially when critical stocks of juvenile 
fish are migrating through dredging areas. 
 
Mitigation: The current Biological Opinion (BO) does not require mitigation for ocean impacts, 
and we feel the USACE’s commitment to mitigation is suspect, because there is no guaranteed 
funding of mitigation activities in the project budget.  In our letter, we recommended the USACE  

SS-345  commit to mitigation and form a group of agencies and stakeholders to determine the specifics  
of the mitigation package.  We continue to believe mitigation should be guaranteed or the  
project should be halted.  Mitigation should not depend on hoped-for future funding.  The lack of 
consideration of mitigation for ocean impacts is inappropriate and adversely affects many 
Council-managed species. 
 
Forage Fish:  We recommended dredging be done around the Lewis River only between  
January 1 and June 1 and only with a clamshell dredge to protect juvenile smelt.  We continue  

SS-346  to believe this.  However, there has been no commitment to do this by the USACE, and NMFS  
does not require it in the BO.  Again, methods are available to minimize adverse effects to 
important species; and again, the cost savings to the USACE for using suction dredging will end 
up being paid by the fishing industry.  This is not fair. 
 
Essential Fish Habitat:  We recommended the FEIS for the proposed project be revised to 
ensure impacts to the essential fish habitat (EFH) of the Columbia River, Columbia River 
Estuary, and marine ecosystems are minimized to the greatest extent possible. 

SS-347 
The EFH information in Exhibit I of the Supplemental EIS makes many unsupported statements 
and draws conclusions that reflect no impact on EFH for groundfish.  Specific surveys must be 
conducted in the area on a year-round sampling basis to determine fish community structure  
and habitat use of Council-managed groundfish species by life stage and season.  Without this 
information, an adequate EFH assessment of impacts to Council-managed species, their  
forage, and other ecosystem impacts is impossible. 

Corps of Engineers Response 
 
 
 
 
 
 
 
SS-343.  See response to comments SS-13, SS-20, SS-111 and SS-192, l.  Given the low level 
of contaminants in the sand dredged from the channel, it is not anticipated that there will be 
effects on human health as a result of the channel improvement project. 
 
 
 
 
 
 
 
 
SS-344.  See response to state comment S-4. 
 
 
 
 
 
 
SS-345.  Mitigation related to ocean disposal is limited to avoidance and minimization 
pursuant to the MPRSA and implementing regulations.  In addition, the analysis to date 
indicates that the ocean disposal site is not unique with regard to the habitat it provides for 
aquatic species.  Therefore, any effect to this small area of the ocean is not likely to translate 
into measurable effects to aquatic populations or the fisheries that depend on them. 
 
 
 
SS-346.  The Biological Opinion does not require or limit dredging around the Lewis River to 
protect juvenile smelt because smelt is not a species that was subject of the consultation or the 
biological opinion.  Additional research since preparation of the 1999 Final IFR/EIS has 
indicated that the project, as proposed, would not have a significant adverse effect on smelt.  
This research was conducted by the WDFW and the ODFW.  The comment that “suction” 
dredging will result in additional cost to the fishing industry is not supported by the best 
available science. 
 
SS-347.  The Magnuson Fisheries Conservation and Management Act (MFCMA) does not 
require that specific surveys be done in an area on a year-round sampling basis in order to 
conduct the essential fish habitat analysis.  The Corps will complete its essential fish habitat 
analysis with the services as required by the MFCMA. 
 
The Corps is responding to NOAA Fisheries conservation recommendations and the 
information will be available on the Corps’ website 
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Colonel Richard Hobernicht 
September 20, 2002 
Page 3 
 
In addition, the current EFH consultation for salmon clearly states, ". . .the proposed action  
may adversely affect the EFH for chinook and coho salmon species." NMFS also has  
stated, 
 

"While NMFS understands that the proposed dredging and disposal Impact Minimization 
Measures and Best Management Practices identified in Chapter 3 of the 2001 BA 
conservation measures described in the [sic] will be implemented by the Corps, it does not 
believe that these measures are sufficient to address the adverse impacts to EFH 
described above.  However, the Conservation Measures outlined in Section 10 of this 
Opinion and all the reasonable and prudent measures and Terms and Conditions outlined in 
Section 12 of this Opinion are generally applicable to designated EFH for chinook and coho 
salmon and address these adverse effects.  Consequently, NMFS recommends that they be 
adopted as EFH conservation measures." 

SS-347 
The conservation measures in Chapter 10 relate to suggestions (not requirements) to  
implement a number of studies and monitoring activities, a suggestion to release pipeline-
dredged materials into as deep of water as possible, and a suggestion to work with the  
Columbia River Treaty Tribes.  None of these will provide any direct benefit to EFH, and most of 
the tribes' comments have not been considered.  Similarly, the reasonable and prudent 
alternatives (RPAs) and Terms and Conditions in Section 12 include references to minimizing 
take, but do not explain how EFH will be protected.  While they require the implementation of 
the dredging and disposal Impact Minimization Measures and Best Management Practices 
identified in Chapter 3, NMFS has stated these are inadequate to address EFH impacts.  
Section 12 also requires the establishment of monitoring programs (some of which may monitor 
effects on habitat) and indicates adaptive management may be used.  However, Section 12 
neither requires nor indicates how EFH impacts will be minimized. 
 
In summary, we feel the EFH salmon consultation overlooks important issues.  The USACE 
should identify specifically what it intends to do to minimize the adverse effects on EFH that 
NMFS says may occur.  We believe there should be a re-initiation of the EFH consultation, 
because of the inadequacies of the current salmon consultation. 
Further, the information for the pending groundfish and coastal pelagics EFH consultation is 
insufficient to conduct a proper EFH assessment. 
 
Thank you for the opportunity to comment on this important matter. 
 
 

 
JDG:kla 
 
Enclosure 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Stakeholders/Special Interests-199

 
 



 Stakeholders/Special Interests-200

  
 



 
 

LETTERS FROM INDIVIDUALS 
 
 
 



 Individuals-1

41997 Spruce Lane 
Astoria, Oregon 97103 
July 12, 2002 
 
Dear Sirs: 
 
I am commenting on the recent findings of Corps of Engineers about cost-benefit ratios 
of digging the Columbia River ship channel 3 feet deeper than the present, 40 ft  
channel. 
 
The latest finding was that there is about a $1.40 benefit above the $1.00 cost ration vs  
a 2.00 to 1.00 c/b in the Corps’ previous, flawed analysis exposed by the Portland 
Oregonian as actually about $0.88 benefit to $1.00 cost. 

I-1 
I don’t argue too much about actual cost/benefit as that is a figure that changes likely 
depending what values are used when.  However, I fail to see what benefit a 43 ft  
channel vs 40 ft will really be from Astoria to Portland/Vancouver.  Particularly in a five 
to ten year period when likely a 43 ft channel will be inadequate anyway.  It seems to  
me it would be a heck of a lot smarter to unload at Astoria or Longview and barge the 
product on into Portland and vice versa.  There’s a world class anchorage in Tongue 
Point used by the Navy during WW !! already in Astoria.  And an existing railroad right 
of way and US highway which could easily be upgraded if necessary. 
 
The environmental effects of deepening would undoubtedly be there at least in the  
dredge spoils dumping wherever they occur.  Long term effects might be less, after the  

I-2      initial deepening.  I assume about the same amount of dredging would be necessary  
annually after deepening to 43 ft that is necessary with the present channel. 
A major worry is what kind of hazardous materials would be dredged up from the new  
3 feet of depth also, and what disposition to be made of them. 
 
Another definite benefit of porting down river friom Portland would be the lesser risk of 
ships beaching and hazardous substances being spilled into the Columbia River  

I-3      either from ships running aground or discharging bunker fuel etc.  It seems to me that  
barges as on the Mississippi River and large rivers in western Europe is quite feasible  
and to be preferred over maintaining a 100 mile canal to Portland. 
 
I oppose deepening the Columbia River channel to Portland on the above grounds. 
 

 
 

Corps of Engineers Response 
 
 
 
 
 
I-1.  The referenced Oregonian story was unsupported by facts or calculations the Corps could verify.  
Regional port considerations in Longview or Astoria were addressed in the 1999 Final IFR/EIS, and 
were found to be far more costly than the channel improvement alternative. 
 
 
 
 
 
 
 
 
 
I-2.  Sediment testing throughout the navigation channel has shown that the material is clean sand.  
Over 100 separate Corps studies representing more than 4,000 samples on the Columbia River have 
been identified.  This information was analyzed as part of the Corps’ amendment to the Biological 
Assessment.  This information continues to be updated.  The Corps is actively populating the 
SEDQUAL database to include these identified Corps studies.  The Columbia River is composed of a 
series of sand waves that is continually turned over, so that the material is well mixed and very 
homogeneous.  The material that is dredged from the 40-foot channel will be the same material 
dredged for the 43-foot channel.  The dredged material typically has less than 1% fines, which is the 
fraction that would carry any contaminants.  Consequently, it is highly unlikely that any contaminants 
in any significant concentrations would be released into the environment. 
 
 
I-3.  If navigation were eliminated on the river, there would be a reduced level of risk, but the financial 
costs of replacing existing infrastructure with a regional port are substantial, and a regional port could 
not be constructed without environmental impact as well.  These alternatives were evaluated in the 
1999 Final IFR/EIS and were eliminated due to costs and concerns with implementing them.  In 1986, 
Congress imposed cost sharing for this type of project, which requires a non-federal sponsor to fund 
25% of the total project cost and 100% of all required infrastructure and land costs.  We have had no 
interest expressed to date from an entity willing to cost share such an alternative. 
 
 



 Individuals-2

From:  Margaret Allman [darknessfalls@mindspring.com] 
Sent:   Tuesday, July 30, 2002 4:07 PM 
To:   Mr. Willis 
Subject:  Please study the Columbia River carefully before dredging 
 
July 30, 2002 
 
Robert Willis 
U.S. Army Corps of Engineers, Portland District 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Dear Mr. Willis, 
 
The Portland District of the Army Corps of Engineers has proposed a $156 million project to deepen 
the Columbia River Navigation Channel from 40 to 43 feet over a total of 106 miles. There are 
numerous economic and environmental concerns associated with this navigation project. The Corps 
attempts to address many of these issues continue to be insufficient. For this reason, I urge you to 
call for a wholly independent economic and environmental analysis of the Columbia River Channel 
Improvement Project. Such an analysis should include, at a minimum, independent evaluation of the 
Corps' cost-benefit analysis, the external costs to the economies of local communities dependent on 
the lower Columbia River, and the impacts of the project on threatened and endangered species. 

I-4 
The independent analysis should investigate the entire range of economic issues associated with the 
navigation project. The Corps analysis relies on projections that are unrealistic thereby inflating the 
benefits of the project while neglecting to include costs to local communities whose economies rely 
on the lower Columbia River. An independent analysis of these impacts must be conducted to fully 
understand the economic costs associated with this project. 
 
The Corps analysis also neglects to answer key questions about the effects of this project on 
threatened and endangered salmon. Scientists have found that the Columbia River estuary offers 
critical habitat to threatened and endangered salmon and over 200,000 wintering waterfowl and  

I-5     shorebirds. Since 1850, the estuary has lost over 70% of its key historical wetland and riparian  
habitat, primarily due to the construction of agricultural levees and floodplain development. 
Furthermore, the Corps analysis focuses specifically on short-term impacts even though several 
scientists have noted that there could be significant long-term negative impacts to salmon. 
 
Because of the outstanding environmental and economic issues associated with this project, I again  

I-6      urge you to call for a wholly independent review of the Columbia River Channel Improvement  
Project.  There is simply too much at stake - federal and state taxpayer dollars and the critical habitat  
for threatened, endangered, and sensitive species - not to proceed with an independent review. 
 
Please note that this message will also be sent to the Port of Longview. 
Thank you for your consideration of my comments. 
 
Sincerely, 
 
Margaret Allman 
2424 NW 59th ST Apt 304 
Seattle, WA 98107 

Corps of Engineers Response 
 
 
 
Note:  This form letter was sent by many individuals.  Their names and addresses are 
shown on the following pages. 
 
 
 
 
 
 
 
 
I-4.  The Corps has undertaken a thorough analysis of the costs and benefits associated with 
this project, and that analysis has been reviewed thoroughly by an external expert panel.  
The Corps has reviewed and responded to each of the panel’s comments.  The results of 
that review are available on the Corps’ website at 
https://www.nwp.usace.army.mil/issues/crcip/pubs.htm. 
 
 
 
 
I-5.  Impacts to endangered salmon were evaluated in the 1999 IFR/EIS and biological 
assessment.  They were further reviewed during the preparation of the second biological 
assessment; conducted with an interagency team throughout the reconsultation process.  
During this year long process, a panel of independent experts (from the university 
community) reviewed the original evaluation as well as the new information developed by 
NOAA Fisheries on contaminants that warranted the reconsultation.  Contrary to your 
statement the assessment did evaluate long-term impacts.  A monitoring program has been 
developed and is underway, gathering baseline information.  These studies will continue for 
several years.  The results and need for continued monitoring will be reviewed by a multi-
agency adaptive management group.  This process is discussed in Chapter 6 and 7 of the 
Final SEIS, which is available on the Portland District web page at 
https://www.nwp.usace.army.mil/issues/crcip/pubs.htm. 
 
 
I-6.  Comment noted. 
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Michael Allen 
73 Calvert Ave 
South San Francisco, CA 94080 
 
Gayle Alston 
3714 Valley Ridge 
Dallas, TX 75220 
 
Gwendoline Amato (2 letters) 
119 Potowomut Rd. 
East Greenwich, RI 02818 
 
Ellen Anderson   
1415 E. Bell Avenue 
Anaheim, CA 92805 
 
Michael Anderson 
1144 Mohawk Bluff Dr. 
Ohatchee, AL 36271 
 
Cathy Arnett 
2128 Davis St 
Fairmont, WV 26554 
 
John Arney 
10 Farmview Dr.  
Nantucket, MA 02554 
 
Janna Atcheson 
17 Stoddard Street 
Stoughton, MA 02072 
 
Julie Atherton 
111 Ambrose Dr 
Clarksville, TN 37042 
 
Molly Bailey 
4810 Meredith Way #204 
Boulder, CO 80303 
 
William Bailey 
2161 Puna St. 
Honolulu, HI 96817 
 
Brigitte Bard 
424 N. Spaulding Ave. 
Los Angeles, CA 90036 
 
Brenda Barnes 
1454 6th St SE 
Hickory, NC 28602 
 

Delia Barrett 
16 Curtis Dr 
East Berlin, PA 17316 
 
Jason Bean 
2479 Abbotsford Way 
Dublin, OH 43016 
 
Diane Beatty (2 letters) 
Landing St. 
Mt Holly, NJ 08060 
 
Azel Beckner 
PO Box 1929 
Bowling Green, KY 42102 
 
Skip Beers 
1355 Central Park 
Florissant, MO 63031 
 
Gail Beeson 
56484 Eclipse Dr. 
Sun River, OR 97707 
 
Ricki Bennett 
327 Vernon Street 
San Francisco, CA 94132 
 
Marc Beschler 
5 East 51st Street, #4A 
New York, NY 10022 
 
Mary Frances Best 
11 Robin Road 
Milford, MA 01757 
 
Russell Bezette 
P.O. Box 668 
La Verkin, UT 84745 
 
Jessica Bigby 
20 Shady Cove 
Richardson, TX 75080 
 
Marcus Bingham 
309 7th Avenue N #10 
Fargo, ND 58102 
 
David Biser 
13218 Clopper Rd 
Hagerstown, MD 21742 
 

Jennifer Bishton 
Richman Ave. 
Fullerton, CA 92832 
 
Robin Blier 
70 Main St 
Saugerties, NY 12477 
 
Scott Blossom 
406 Capitol Landing Rd 
Williamsburg, VA 23185 
 
Mary Bodde 
3343 Brookshear Circle 
Auburn Hills, MI 48326 
 
Rita Bogolub 
2338 S. Scoville Ave. 
Berwyn, IL 60402 
 
Gary Boren 
501 Guerrero #6 
San Francisco, CA 94110 
 
Joan Breiding 
PO Box 170625 
San Francisco, CA 94117 
 
Natasha and Noah Brenner 
19 Warren Lane 
Jericho, NY 11753 
 
John Brinkman 
385 Graham Ave 
Brooklyn, NY 11211 
 
Beth Brown 
River Road 
Limington, ME 04049 
 
Timothy Bruck 
7585 Murray Ave 
Mentor, OH 44060 
 
Christopher J. Brueske 
1341 W. Lake Cowdry Rd. 
Alexandria, MN 56308 
 
Pedro Brufao 
Valderribas, 10 
Madrid SPAIN 
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Debbie Brush 
10455 West Berry Drive 
Littleton, CO 80127 
 
Richard Bryant 
4570 Academy Street 
Acworth, GA 30101 
 
Jill Strawder-Bubala 
2979½ Old Stage Road 
Central Point, OR 97502 
 
Gregory Buck 
537 Fletcher Avenue, 2 
Indianapolis, IN 46203 
 
Andrea Burbage 
571 Coburg Rd. #4 
Eugene, OR 97401 
 
Kerry Burkhardt (2 letters) 
182 Ferndale Ave. 
Kenmore, NY 14217 
 
David Burkhart 
7735 Sunnyside Road SE 
Salem, OR 97306 
 
Candace Burlingame 
170 Joslin Road 
Glendale, RI 02826 
 
Brenda Bussell (4 letters) 
91 Cranberry Dr 
Mastic Beach, NY 11951 
 
Beverly Byrum 
47 Caddy Road 
Rotunda West, FL 33947 
 
Gregory Cadieux 
48 Borestone Ln 
Burlington, VT 05401 
 
Velene Campbell 
14428 Emelita St #3 
Van Nuys, CA 91401 
 
David Cann (2 letters) 
8778 Skyline Blvd. 
Oakland, CA 94611 
 

Sylvia Cardella 
4570 Blufftop 
Hydesville, CA 95547 
 
Beverly Carroll 
4200 Valley Hwy 
Deming, WA 98244 
 
Marian Carter 
2149 E. Norma Ave. 
West Covina, CA 91791 
 
Claudis Cerulli 
3707 Poinciana Dr. #87 
Santa Clara, CA 95051 
 
Joy Chambers 
5 Baker Slip Apt. 2 
Milford, MA 01757 
 
Remy Champion (2 letters) 
2150 Barbara Dr 
Pa, CA 94303 
 
Kepa Cho 
234 Oakland Ave. 
Oakland, CA 94611 
 
Mary Ellen Clinton 
11580 Rabbit Hash Road 
Elizabeth, IN 47117 
 
Nayana Cohen (2 letters) 
161 Paradise Meadow Loop 
Edgewood, NM 87015 
 
Jeannine Coleman 
201 Ginger Lane 
Easley, SC 29642 
 
David Coles 
2929 E. Hartford Ave. 
Milwaukee, WI 53211 
 
Kay Louise Cook (2 letters) 
14352 37th Ave NE 
Seattle, WA 98125 
 
Demelza Costa 
28626 Ridgeway Rd. 
Sweet Home, OR 97386 
 

Francisco Costa 
67665 Ontina Rd 
Cathedral City, CA 92234 
 
Scott Cowan 
6171 N. Sheridan Rd. #802 
Chicago, IL 60660 
 
Shonna Crompton 
PO Box 71 
Borup, MN 565198 
 
Bert Culver 
1526 14th Ave S 
Seattle, WA 98144 
 
Gerald J. Dalton 
874 Benedetti Drive #202 
Naperville, FL 60563 
 
Galen Davis 
257 Collins Street 
San Francisco, CA 94118 
 
Robert Davis 
4978 35th Street 
San Diego, CA 92116 
 
Nancy Davlantes 
5983 Sugarbush Lane 
Greendale, WI 53129 
 
Judy Desreuisseau 
2 Myrtle Street 
Gill, MA 01376 
 
Valerie DeGrace 
253 Broadway 
Saranac Lake, NY 12983 
 
Stephen DeVoe 
1011 High St. #7 
Bellingham, WA 98225 
 
Elizabeth Dodd 
18678 Cape Sable Drive 
Boca Raton, FL 33498 
 
Ann Drechsler 
59-322 Alapio road 
Haleiwa, HI 96712 
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C.J. Dupont 
4565 Olive Ave 
La Mesa, CA 91941 
 
Holly Dyer 
834 Robinwood 
Troy, MI 48083 
 
Susan Dzienius 
10015 Paseo Montril 
San Diego, CA 92129 
 
Arran Edmonstone 
4015 SE Ramona 
Portland, OR 97202 
 
Robert Eshia (2 letters) 
12 Trailside Place 
Pleasant Hill, CA 94523 
 
Gregory Esteve 
3655 North Scenic Hwy 
Lake Wales, FL 33898 
 
Carter Everett 
235 S. Maitland Ave 
Maitland, FL 32751 
 
Cynthia Fabian 
334 N. Mt. Vernon Ave. #B 
Prescott, AZ 86301 
 
Barbara Feijo 
5465 La Gorce Dr. 
Miami Beach, FL 33140 
 
Shaindel Beers-Finley 
825 Osage Terrace 
Wauconda, IL 60084 
 
Elaine Fischer 
94 Cherry Hill Rd 
Branford, CT 06405 
 
Loreli Fister 
2026 NW Lance Way 
Corvallis, OR 97330 
 
Susan Flynn 
195 Settlers Bnd 
Shreveport, LA 71115 
 

Chad Fordham 
902 W 28th Ave, Apt A-3 
Sault Sainte Marie, MI 49783 
 
Chad Fordham 
313 Davis St. #6 
Traverse City, MI 49686 
 
Janice Foss (2 letters) 
448-1 48th St. 
Oakland, CA 94609 
 
Anne Frazier 
7270 Laguna Dam Rd B-12 
Yuma, AZ 85365 
 
Misha Fredericks 
105A College Lane 
Millbrook, NY 12545 
 
Lia Friedman 
358 Fourth Street 
Jersey City, NJ 07302 
 
Diane Gargiulo (3 letters) 
1460 Bay Ridge Ave 
Brooklyn, NY 11219 
 
Susanna Gandolf 
51 W. 8th St #13 
New York, NY 10011 
 
Sheila Ganz 
1546 Great Highway 
San Francisco, CA 94122 
 
Dennis and Jeanie Garrity 
6420 Forest Ridge Dr 
Wenatchee, WA 98801 
 
Michael Garvin 
1 Spring Hill Circle 
Sausalito, CA 94965 
 
Kellie Geldreich 
1245 Saxony Rd. 
Encinitas, CA 92024 
 
Stephen Gibson 
1041 Ihland Way Pl. NE 
Bainbridge Island, WA 98110 
 

Mark Giese (2 letters) 
1520 Bryn Mawr Ave 
Racine, WI 53403 
 
Kenn Goldman 
P.O. Box 43835 
Tucson, AZ 85733 
 
Judith Goldstein 
21800 Oxnard St. #500 
Woodland Hills, CA 91367 
 
Jesse Gore 
6013 Kenwood Dr 
Nashville, TN 37215 
 
Kimberly Graham 
308 Orange Ave. #24 
Coronado, CA 92118 
 
Colleen Gray 
4475 S Lowell Blvd 
Denver, CO 80236 
 
Dorie Green 
115 Concord Pl. #4 
Thiensville, WI 53092 
 
Fred Griest 
6944 E. Villanova Pl. 
Denver, CO 80224 
 
Katie Grotegut 
5824 SW Arnold Road 
Plattsburg, MO 64477 
 
Heather Grube 
9559 Palatine Ave N 
Seattle, WA 98103 
 
Frank Guyer 
501 West Wivell Rd 
Shelton, WA 98584 
 
Amy Haines (2 letters) 
1800 Wisconsin Avenue 
Racine, WI 53403 
 
Andy Hamilton 
127 N Ewing #12 
Louisville, KY 40206 
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Edward Hamlin 
784 County Route 57 
Phoenix, NY 13135 
 
Stacy Hammon 
4029 North County Rd 100W 
Sullivan, IN 47882 
 
Kelly Hanlon 
20 Colonels Ridge Rd 
Mountain Top, PA 18707 
 
Kathleen Hanna 
826 Cedar Dr. 
Mesquite, TX 75149 
 
Helen Ann Hansen (2 letters) 
410 E. Denny Wy #277 
Seattle, WA 98122 
 
Michael Haskell 
7 Sweetbrier Lane 
Scarborough, ME 04074 
 
Lisa Haugen 
15225 Country Ln 
Kearney, MO 64060 
 
Kathy Haviland 
PO Box 31128 
Seattle, WA 98103 
 
Daniel Hawley 
Box 49 
Ketchum, ID 83340 
 
Oliver Hayden 
460 E. 15th Avenue 
Eugene, OR 97401 
 
Robert Haynes 
134 S. 9th #3 
Salina, KS 67401 
 
Jamie Haystead 
3612 Gilbert 
Shreveport, LA 71104 
 
Elisabeth Heller 
435 N. Lansdowne Ave. 
Drexel Hill, PA 19026 
 

Patrick Heller 
438 S 4th Street 
Darby, PA 19093 
 
Daniel Henling 
PO Box 6697 
Bellevue, WA 98008 
 
Ruth Herkimer 
33034 Alamo Court 
Westland, MI 48186 
 
Deb Hertz 
PO Box 9531 
Laguna Beach, CA 92652 
 
Paul Hofferkamp (2 letters) 
512 Heritage Dr. 
Oswego, IL 60543 
 
Lindsey Hogan 
1137 Indiana St. #2 
Lawrence, KS 66044 
 
Dee Hoke 
308 Hope St. #B 
Oskaloosa, IA 52577 
 
Holy Holian 
341 East 12th St. 
Eugene, OR 97401 
 
Fiddlin’ Holley 
486 Market St 
Lander, WY 82520 
 
Denise Holloway 
PO Box 237 
Fayetteville, WV 25840 
 
Regina Holt 
6331 Wimbledon Ct  
Elkridge, MD 21075 
 
Patricia Hopkins 
75 Raymond Street 
Biddeford, ME 04005 
 
Sarah Howard 
113 Fountain Ave 
Piscataway, NJ 08854 
 

David Howenstein 
723 Havenwood Circle 
St. Louis, MI 63122 
 
Peter Huhtala (2 letters) 
Columbia Deepening Opposition Group 
PO Box 682 
Astoria, OR 97103 
 
Jennifer Humowiecki 
164 Lawton Rd 
Riverside, IL 60546 
 
Andrea Hurley 
312 4th St. 
Glenwood, IA 51534 
 
Shane Hutte 
1339 S Poe Dr. 
Jonesboro, IN 46938 
 
Sharon Jabs 
W4922 Pleasant Lk Rd 
Elkhorn, WI 53121 
 
Barbara Jackson 
POB 
Brooklyn, MI 49230 
 
Paul Jacobsen 
SE Ash 
Dallas, OR 97338 
 
Alex Jelinek 
157 Hayes Ave 
San Jose, CA 95123 
 
Joel Jensen 
3595 Hayden Place #3 
Boulder, CO 80301 
 
Violeta Jimenez 
1257 Hague Ave 
Saint Paul, MN 55104 
 
Tina Johns 
1102 West Joppa Road 
Baltimore, MD 21204 
 
Paul Johnson 
3927 Ash Drive 
Allison Park, PA 15101 
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Timothy Johnson 
800 Cherry Ct. 
San Marcos, CA 92069 
 
Sarah Johnson 
5831 Woodcock Rd. 
Sequim, WA 98382 
 
Dante Joseph 
PO Box 7764 
Mesa, AZ 85216 
 
Agness Kaku 
71 Ninth Avenue 
San Mateo, CA 94401 
 
Michael Keepper 
1309 North Park Avenue 
Herrin, IL 62948 
 
Wayne Kelly (2 letters) 
1257 Siskiyou Blvd. #1133 
Ashland, OR 97520 
 
Walter Koerber 
1380 Valley Green Road 
Etters, PA 17319 
 
Michael Kohrs 
P.O. Box 1231 
Moline, IL 61266 
 
Sharon Keeney 
81875 Ave. 48 
Indio, CA 92201 
 
Connie Kelleher 
951 N. Allen Place, Apt B 
Seattle, WA 98103 
 
Kurt Kemmerer 
2215 NE 37th Avenue 
Portland, OR 97212 
 
Scott Kessler 
200 Main #511 
Kansas City, MO 64105 
 
Sharon Kilay (2 letters) 
2109 Elmwood Ave 
Warwick, RI 02888 
 

Kathie King 
2130 Silver Hill Rd. 
Stone Mountain, GA 30087 
 
Karen Kirschling 
633 Oak Street #2 
San Francisco, CA 94117 
 
Irene Kitzman 
387 Danbury Rd 
Wilton, CT 06897 
 
William Klassen 
POB 34 - 81 N. Main St. 
Broadalbin, NY 12025 
 
Leah Knapp 
815 Jones St. 
Marshall, MI 49068 
 
Lawrence A. Krantz 
7035 Sumac Rd. NE 
Bemidji, MN 56601 
 
Cathy Kropp 
1629 Michingan Ave SE #201 
Saint Cloud, MN 56304 
 
Joleen Kruger 
542 Wildwood Avenue 
Saint Paul, MN 55110 
 
Cathy Kunkel 
2684 Thornbrook Rd. 
Ellicott City, MD 21042 
 
Barbara Kurtz 
121 Hilton 
Lexington, IL 61753 
 
Barmak Kusha 
110 W 39th St. #711 
Baltimore, MD 21210 
 
Brian LaBore (2 letters) 
Box 920159, University of Louisville 
Louisville, KY 40292 
 
Linda Lace 
PO Box 7764 
Mesa, AZ 85216 
 

Earl Lane (3 letters) 
Society for Species Mgt. & Survival 
2000 Benton 
Hannibal, MO 63401 
 
Marlena Lange 
23 Royce Avenue 
Middletown, NY 10940 
 
Mike Langley 
14 McClaws Circle 
Williamsburg, VA 23185 
 
Albert Lannacore 
8404 Woodbrook Drive 
Knoxville, TN 37919 
 
Brent Larson 
2648 Torrey Pines Rd. 
La Jolla, CA 92037 
 
Jacqueline Lasahn 
6475 Benvenue Ave 
Oakland, CA 94618 
 
Elise Lauterbur 
2702 Holcomb Dr. 
Urbana, IL 61802 
 
Tim LaVerne 
14456 Nimshew Rd. 
Magalia, CA 95954 
 
Helen Lawless 
66 Marion Street 
Nyack, NY 10960 
 
Lenora Lawrence (2 letters) 
460 Capes Drive West 
Tillamook, OR 97141 
 
Patricia LeBaron 
2368 Amaryllis 
Medford, OR 97504 
 
Jack Leishman 
2320 Talent Ave. 
Talent, OR 97540 
 
John Lemaux 
2807 Lafayette Ave 
Austin, TX 78722 
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Hugh Lentz 
612 Gov Stevens Ave SE 
Olympia, WA 98501 
 
Heidi Lesch 
727 15th Ave SE 
Minneapolis, MN 55414 
 
Kianna LeVay 
PO Box 21951 
Eugene, OR 97402 
 
Barbara Levine 
4001 Whispering Trails Ct. 
Hoffman Estates, IL 60195 
 
Sara Levy 
180 Linden Park Place 
Highland Park, IL 60035 
 
David Lien 
430 E Cheyenne Mt. Blvd., #21 
Colorado Springs, CO 80906 
 
Bethany Linder 
1300 Crossing Pl. #3131 
Austin, TX 78741 
 
Paul Lindholdt 
512 E. 16th Ave. 
Spokane, WA 99203 
 
Nicole Loerzel 
Mt Olympus, Day Hall, #325 
Syracuse, NY 13210 
 
Steven Loria 
158 Gallows Hill Rd 
Garrison, NY 
 
Alanna Louin 
1141 Lighthouse Ave #432 
Pacific Grove, CA 93950 
 
Kimberly Lowe 
880 Glenmore Way 
Westerville, OH 43082 
 
J.D. Lowry 
6308 Arlington Ave 
Las Vegas, NV 89107 
 

Adrianna Lukasiewicz 
5433 Allot Ave 
Van Nuys, CA 91401 
 
Miranda Lukatch (3 letters) 
2433 W. Sherwin 
Chicago, IL 60645 
 
Charles Luster 
7330 Mary Ave NW 
Seattle, WA 98117 
 
Andy Lynn 
3671 Colonial Trail 
Douglasville, GA 30135 
 
June MacArthur (2 letters) 
2029 Albany Dr. 
Santa Rosa, CA 95401 
 
Bethany Maples 
2323 NW 188th Ave #1111 
Hillsboro, OR 97124 
 
Robert Marett 
92 N. Rhododendron Dr. 
Port Townsend, WA 98368 
 
Lisa Marshall (3 letters) 
15023 Rain Shadow Ct 
Houston, TX 77070 
 
Sonja Martin 
363E 1050N 
Chesterton, IN 46304 
 
Rosemary Massie 
208 Maplewood Avenue 
Waverly, OH 45690 
 
Dona Matera 
113 Turtle Creek #10 
Charlottesville, VA 22901 
 
Leah Masterson 
737 NW Shawnee Trail 
Greensburg, IN 47240 
 
Andrew May 
18620 Turmeric Court 
Germantown, MD 20874 
 

Kelley McCaffrey 
3954 1st Avenue 
Seattle, WA 98105 
 
Stacy McCarthy 
12850 Cherrywood Lane 
Bowie, MD 20715 
 
Barney McComas 
2806 Sixth Avenue 
San Diego, CA 92103 
 
Gish McCracken 
105 Patti Court 
Cowpens, SC 29330 
 
Janet McDonald (2 letters) 
821 Sheppard Road 
Stone Mountain, GA 30083 
 
Aaron McGee 
142 Dunning St. #2 
Madison, WI 53704 
 
Diann McRae 
22622 – 53rd Ave SE 
Bothell, WA 98021 
 
Charles Mies 
13N258 Wedgewood Dr 
Elgin, IL 60123 
 
Amanda Mikalson 
PO Box 135 
Farmington, WA 99128 
 
Claire Mikalson 
PO Box 135 
Farmington, WA 99128 
 
Dusty Miller 
24385 W. 71st St. 
Shawnee Mission, KS 66227 
 
Jayme S.P. Miller 
21050 S. Beavercreek Rd 
Oregon City, OR 97045 
 
Tina Miller (2 letters) 
4704 270th Street East 
Spanaway, WA 98387 
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Susan Emge Milliner 
102 So. Kings Canyon Dr. 
Cedar Park, TX 78613 
 
Karen Mitchell 
5744 Stevens Forest Rd. #12 
Columbia, MD 21045 
 
Eleanor Burian-Mohr 
1918 Lemoyne Street 
Los Angeles, CA 90026 
 
Tammy Monroe 
20238 Regents Corner 
Katy, TX 77449 
 
Carol Moore 
14280 SW Stallion Dr. 
Beaverton, OR 97008 
 
Shannon Moore 
1801 S. Lakeshore #297 
Austin, TX 78741 
 
Marjorie Morace 
15005 N. 37th Ave 
Phoenix, AZ 85053 
 
Gian Andrea Morresi (2 letters) 
111 Melville Ave 
Fairfield, CT 06432 
 
Mikasa Moss 
2815 Scarlett Ohara Ct 
Douglasville, GA 30135 
 
Amanda Mullen 
854 E 11th St 
Bowling Green, KY 42101 
 
Micah Myers 
1813-3 Self circle 
Jonesboro, AR 72401 
 
Michelle Norton 
361 West 51st Street #4R 
New York, NY 10019 
 
Karen Nance 
3045 State Highway FF 
Jackson, MO 63755 
 

Scott Noble 
1158 N Lawrence 
Eugene, OR 97401 
 
James M. Nordlund (3 letters) 
PO Box 982 
Lakin, KS 67860 
 
John Newton 
11597 W. Cypress Dr. Apt #26 
Carbondale, IL 62901 
 
Sean O'Connor 
10142 Courtwick Dr. 
Saint Louis, MO 63128 
 
Terry O’Neal 
910 Rudee Court 
Virginia Beach, VA 23451 
 
Paul O’Hearn 
1025 Vermont Ave NW 
Washington D.C. 20005 
 
Mike O’Shea 
6620 151st Ave. NE 
Redmond, WA 98052 
 
Jane Olson 
2025 Sage Lily Drive 
Sidney, MT 59270 
 
Gerald Orcholski 
2400 Brigden Rd 
Pasadena, CA 91104 
 
Leah Ouellette 
4616 Center Lane NE 
Olympia, WA 98516 
 
Lisa Pacheco 
1558 Navajo Dr. 
Santa Fe, NM 87505 
 
Lauren Padawer 
PO Box 460 
Cordova, AK 99574 
 
Janine Panna 
146 Hilltop Circle 
Greentown, PA 18426 
 

Colin Park 
24144 S Skylane Dr. 
Canby, OR 97013 
 
John Payne 
521 U St. 
Bedford, IN 47421 
 
Beverly Williamson-Pecori 
158 Russets Circle 
Bridgeville, PA 15017 
 
Nicole Peison (2 letters) 
1097 Jones Drive 
Salem, OH 44460 
 
Dan Perkins 
332 Cleveland 
Kingsford, MI 49802 
 
Kimberly Peterson 
127 Railroad Ave. Spc 17 
Cloverdale, CA 95425 
 
Harvey S. Picker 
209 Walden St. 
West Hartford, CT 06107 
 
Michael Piehl 
825 SE Mosher Ave 
Roseburg, OR 97470 
 
Evelyn and Kit Pilgrim 
519 Dykes Rd. 
Salisbury, MD 21804 
 
Laura Pinedo (3 letters) 
1255 Penn Mar Ave. 
El Monte, CA 91732 
 
Brent Pitts 
1120 E. Jefferson St. 
Boise, ID 83712 
 
Mary Pope 
PO Box 16234 
Surfside, CA 29587 
 
Carlo Popolizio 
1600 Atlantic Ave.  # 11 
Longport, NJ 08403 
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Patty Powell 
1416–155th St. SW 
Lynnwood, WA 98037 
 
Lesley Pulsipher 
3674 Willow Cyn. Rd 
Salt Lake City, UT 84121 
 
Harry Quade 
PO Box 12393 
Baltimore, MD 21281 
 
K R (2 letters) 
588 Damas Place 
Chula Vista, CA 91910 
 
Gail Rains 
PO Box 662022 
Sacramento, CA 95866 
 
D. Randall 
PO Box 98 
East Setauket, NY 11733 
 
Pat Rathman 
265 Ritchie Ave 
Cincinnati, OH 45215 
 
Tim Reede 
3302 24th Avenue S 
Minneapolis, MN 55406 
 
Christine Richard 
1025 Valley Road 
Washington, NH 03280 
 
Elise Richman 
6037 Seward Park Ave 
Seattle, WA 98118 
 
Pamela Richter 
1260 Heritage Lane 
Orlando, FL 32807 
 
Donna Riddle 
1238 Crest Drive 
Eugene, OR 97405 
 
Jesse Ritrovato 
1503 East Grand Oak Lane 
West Chester, PA 19390 
 

Nicole Robinson (2 letters) 
PO Box 213 
Gazelle, CA 96034 
 
Tammy Robinson 
1588 Lake Country Drive 
Asheboro, NC 27205 
 
Rachel Rocamora 
116 Cypress St. 
Greensboro, NC 27405 
 
Patricia Rodgers 
8121 NE 141st Street 
Bothell, WA 98011 
 
Lila Rogers (2 letters) 
38 8th St. Apt. A 
Hermosa Beach, CA 90254 
 
Ruthann Roka 
648 Circlewood Drive 
Venice, FL 34293 
 
Charlene Root 
8634 Friends Avenue 
Whittier, CA 90602 
 
Mary Rosenbeck 
18280 Linker Rd 
Jackson Center, OH 45334 
 
Elisabeth Ruppel 
831 W. Burke St. 
Easton, PA 18042 
 
Dean M. Ruscoe 
1717 Primrose Ct. 
Port St. Lucie, FL 34952 
 
Dorothy Russell 
4340 Clearwater Rd. Apt 308 
St. Cloud, MN 56301 
 
Robert Rutkowski 
2527 Faxon Court 
Topeka, KS 66605 
 
Donald Rutz 
12538 S. Elm St. 
Blue Island, IL 60406 
 

Randy Sailer 
1018 Cherry Lane 
Beulah, ND 58523 
 
Fumiko Sakoda 
405 4th Street 
Rosston, OK 73855 
 
Lindsey Salerno 
6708 Jones Ave NW 
Seattle, WA 98117 
 
Judy Sandlin 
190 Sonora Drive 
Advance, NC 27006 
 
Peter Sandoval 
2781 Ocean Avenue 
Brooklyn, NY 11229 
 
Ron Sandvik 
1126 West 1st Street 
Cedar Falls, IA 50613 
 
Maria Sara Sayago 
9001 Rock Creek Rd. 
Placerville, CA 95667 
 
D. Scanlon 
1210 E. 89th  
Kansas City, MO 64131 
 
Ed Scerbo 
66 Rose Dr. #15 
Highland Falls, NY 10928 
 
Rick Scheffert 
2089 Union Prairie Rd. 
Calmar, IA 52132 
 
Carol Schlapo 
811 Wide Oak Ct 
Warrenton, VA 20186 
 
Joseph Scuderi 
5711 James Place SE 
Olympia, WA 98501 
 
Robert Seltzer 
9595 Wilshire Blvd. Ste 1020 
Beverly Hills, CA 90212 
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Bob Semmler 
855 E. Skyline Drive 
Globe, AZ 85501 
 
Nancy Sendler 
4372 Holcomb St.  
Port Townsend, WA 98368 
 
Joe Shaw 
308 Juniper St. 
Quakertown, PA 18951 
 
Alice Shields 
7 West 96 Street 11-D 
New York, NY 10025 
 
Benjamin Short 
1689 Patterson Lane 
Santa Cruz, CA 95065 
 
Mark Sidey 
234 Brittany Ln 
Pittsford, NY 14534 
 
Seth Silverman 
60 East End Ave. #8b 
New York, NY 10028 
 
Sasha Silvestrini 
7929 Kingswood Dr. #203 
Citrus Heights, CA 95610 
 
Barre Simmons 
5216 Kings Park Drive 
Springfield, VA 22151 
 
Stephen Sloane 
2400 16th St., NW #434 
Washington, D.C. 20009 
 
Francis Slider 
Route 1 Box 163-A2 
Middlebourne, WV 26149 
 
Shaun Smakal (2 letters) 
10177 S. Byron Road 
Byron, MI 48419 
 
Lisa Phillips-Smith 
940 Huntington Run Lane 
Kernersville, NC 27284 
 

Diana J. Sonne 
275 West Roy St. 
Seattle, WA 98119 
 
Richard Spotts 
722 Imperial Way 
Bayport, NY 11705 
 
Paul Springer 
1610 Panorama Drive 
Arcata, CA 95521 
 
Charlotte Stahl 
2700 W. Powell 
Gresham, OR 97030 
 
Alex Stavis 
65 East 96 Street Apt. 9A 
New York, NY 10128 
 
Katrina Stechler 
40 Lakeshore Drive 
Eastchester, NY 10709 
 
Mary Stein 
535 Walnut Street 
Batavia, IL 60510 
 
Jim Steitz 
1255 E 1000 #202 
Logan, UT 94321 
 
Alexa Stickel (2 letters) 
50 Ocean Lane Dr. #302 
Key Biscayne, FL 33149 
 
Becky Stocking (2 letters) 
6623 Potomac Court 
Warrenton, VA 20187 
 
Anna Stoudemire 
2302 Dellwood Drive NW 
Atlanta, GA 30305 
 
SJ Stockman 
160 S. Keeneland Drive 
Richmond, KY 40475 
 
Jill Strawder 
5536 Winthrop Ave. 
Indianapolis, IN 46220 
 

Carol Sulanke 
6940 E SR 45 
Bloomington, IN 47408 
 
Robert Sventy 
148 Oakwood Ave. 6B 
Edison, NJ 08837 
 
Jodi Swanson (2 letters) 
PO Box 760 
Ridgefield, WA 98642 
 
Kate Taylor 
14 Azalea Ave. 
Fairfax, CA 94930 
 
Ken Taylor 
2685 Dorking Pl. 
Santa Barbara, CA 93105 
 
Dave Tetreault (2 letters) 
441 Timbercrest Rd. 
Catoosa, OK 74015 
 
Maria L Therese 
6831 N Tripp 
Lincolnwood, IL 60712 
 
Peter Tiffany 
1860 Ryan Way 
Fallon, NV 89406 
 
Keith Totherow 
4301 Rifle Range Rd. 
Conover, NC 28613 
 
Wayne Ude 
PO Box 145, 4249 Nuthatch Way 
Clinton, WA 98236 
 
Kris Unger 
12410 Denley Rd. 
Silver Springs, MD 20906 
 
Robert L. Vadas, Jr. 
4118 Wonderwood Ln. SE 
Lacey, WA 98503 
 
Kat VanBeber 
625 N Atchinson 
El Dorado, KS 67042 
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Jo Vandiver 
32 Woods Drive 
Lewes, DE 19958 
 
Betty J. Van Wicklen 
41 Lake Shore Dr. #2B 
Watervliet, NY 12189 
 
Alan Villavicencio 
723 S. Mansfield Ave, # 110 
Los Angeles, CA 90036 
 
John Wade 
2707 Barcody Road 
Huntsville, AL 35801 
 
Jim and Virginia Wagner (3 letters) 
2897 E. Walnut Street 
Westerville, OH 43081 
 
Patricia A. Sunny Walker 
12525 206th Place SE 
Issaquah, WA 98027 
 
Shelly Bakshas-Walker 
6519 NE 16th Ave 
Vancouver, WA 98665 
 
Wendy Walters 
385 Graham Ave 
Brooklyn, NY 11211 
 
Donna Warner 
340 S. Wall 
Coos Bay, OR 97420 
 
Barbara Warner 
1955 Tatum Lane 
Lebanon, KY 40033 
 
Lexey Wauters 
PO Box 124 
Teton Village, WY 83025 
 
John S. Weedon 
21780 Martin's Way 
Rocky River, OH 44116 
 
Thomas Weickert 
19456 Rayfield Drive 
Germantown, MD 20874 
 

Adam Weiser (3 letters) 
1826 SE. Tibbets 
Portland, OR 97202 
 
Margaret Welke 
410 Clemons Ave 
Madison, WI 53704 
 
Amanda Wells 
1019 Lakeland Dr. 
Lewisville, TX 75067 
 
Kirstyn Werner 
5930 Wimbledon Dr. 
Riverside, CA 92506 
 
Patricia Williams 
1145 SW 3rd Street 
Boca Raton, FL 33486 
 
Jennifer Willis 
10061 Bennington Drive 
Cincinnati, OH 45241 
 
Shelley Wilson (2 letters) 
RR#1 Box 104 
New Milford, PA 18834 
 
Joan Wikler 
PO Box 178  
Yachats, OR 97498 
 
Jennifer Williams 
111 33rd Ave E 
Seattle, WA 98112 
 
Kathy Williams 
1010 Shoal Pointe 
Carter Lake, IA 51510 
 
Kenny Williams 
4189 Fizer 
Memphis, TN 38111 
 
Mary Beth Wilson 
279 Stapleton Rd 
Springfield, MA 
 
Rachel Wolf 
403 Emeline Avenue 
Santa Cruz, CA 95060 
 

Anne Woodbury 
PO Box 3 
Spinnertown, PA 18968 
 
Denise Wright 
1133 Gusdorf Road 
Taos, NM 87571 
 
Dana Wullenwaber 
705 Florence Street 
Redding, CA 96001 
 
Madeline Yamate 
1454 Springdale Dr. 
Woodland, CA 95776 
 
Emily Young 
1099 Rettew Mill Rd 
Ephrata, PA 17522 
 
Ralph Ziegler 
20450 Huebner Rd #504 
San Antonio, TX 78258 
 
Peter Zadis 
41 Whitney Street 
Westbury, NY 11590 
 
Vincent ZaGara II 
2004 E Waters Ave 
Tampa, FL 33604 
 
Marian Zimmerman 
10B Herring Ave 
Biddeford, ME 04005 
 
Jennifer Zorland 
1328 Newton Ave. SE 
Atlanta, GA 30316 
 
Glen Zorn 
12121 Admiralty Way  
E-103 
Everett, WA 98204 
 
Kathryn Zuber 
2231 NE. Bridgecreek Ave. 
Vancouver, WA 98664 
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From:  Donna Riddle [aqua4fun@hotmail.com] 
Sent:  Tuesday, July 30, 2002 12:27 PM 
To:   Mr. Willis 
Subject:  Please study the Columbia River carefully before dredging 
 
 
July 30, 2002 
 
Robert Willis 
U.S. Army Corps of Engineers, Portland District 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Dear Mr. Willis, 
 
The Army Corps of Engineers proposal to dredge Columbia River like a number of their other project is a poorly planned 
idea.  It doesn't make either economic or environmental sense.  The threat to salmon as not been sufficiently addressed nor  

I-7      has the impact of dumping the dredged materials, which are sure to have a lot of toxic waste.  I think an independent  
alalysis is called for.  Such an analysis should include, at a minimum, independent evaluation of the Corps' cost-benefit 
analysis, the external costs to the economies of local communities dependent on the lower Columbia River, and the impacts 
of the project on threatened and endangered species. 
 
Because of the outstanding environmental and economic issues associated with this project, I again urge you to call for a  

I-8      wholly independent review of the Columbia River Channel Improvement Project.  There is simply too much at stake –  
federal and state taxpayer dollars and the critical habitat for threatened, endangered, and sensitive species - not to proceed 
with an independent review. 
 
Thank you for your consideration of my comments. 
 
Sincerely, 
 
Donna Riddle 
1238 Crest Dr 
Eugene, OR 97405 
USA 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-7 and I-8.  See responses I-4 and I-5. 
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From: William Feddeler 
2311 NE 154th Circle 
Vancouver WA 98686 

Date: July 31, 2002 
To:           U.S. Army Corps of Engineers, Portland District 
Topic:      Deepening of the Lower Columbia River: 
 
Between a rock and a hard place. 
Longer, faster, higher: The Olympics 
Deeper, wider, straighter: The Lower Columbia River 
 
The issue is: 

♦  To increase trade advantage for Oregon and Washington businesses and people along the 
 Columbia, we are being asked to deepen the river channel by three feet. 

 
The advantages to business and people are: 

♦  Bigger ships with more cargo will be able to get up and down the estuary as least as far as  
 Portland OR and Vancouver, WA. 

 
One of the problems: 

♦  Channel deepening will not allow passage for an increasing number of ships being built and used 
 worldwide that are too large for the planned deepening. The project is too late with too little to be 
 continually competitive. The channel needs to be deepened more than three feet now to really be 
 competitive. Additionally, longer ships require a straighter and wider channel for safe passage. 

 
The next step: 

♦  Deepen, widen and straighten the channel another three or more feet to accommodate still larger 
 ships in the future.  Spend more money. 

I-9 
And the next step: 

♦  Continue the previous step through time. 
 
Result: 

♦  The Columbia River Estuary becomes less and less a healthy biological regime, a scenic and 
geologic wonder and more and more a shipping channel. 

 
Examples: 

♦  The Chicago River. 
♦  Most of the Mississippi. 
♦  The Rouge River in Michigan (channeled, parts with concrete bottom and sides). 

 
Among other problems are the large areas of river bottom composed of rock that have to be blasted away, a most expensive 
process and permanent fixture.  Future deepening will require further blasting.  That river damage will not go away. 
 
Now, if that is what we want, than lets go for it. Money has been no object in the past.  Hundreds of millions are spent on 
less righteous causes. The river can then be viewed as a money machine rather than a complex fishery, a scenic wonder, a 
place of solitude, a recreation destination, an historic treasure, a place of reverence for native peoples. 
 
We could erect kiosks explaining the monetary gain to the businesses and our communities.  Many of us view operating 
smoke stakes as the sign of money, jobs and good times.  Besides, this section of the Columbia is overused already.... so 
what's the lose.  Another answer is not to do it. 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
I-9.  The comment mentions that the channel will be too small for many 
vessels.  In reality, the larger vessels in the grain bulk trade are already 
moving on the Columbia River, and large container ships are already calling 
on the river also.  The fact that ships could use more than 43 feet does not 
negate the benefits of a 43-foot channel. 
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From:   Christine Witschi [chrwitschi@yahoo.com] 
Sent:    Thursday, August 01, 2002 1:42 PM 
To:    Mr. Willis 
Subject:   Please study the Columbia River carefully before dredging 
 
 
August 1, 2002 
 
Robert Willis 
U.S. Army Corps of Engineers, Portland District 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Dear Mr. Willis, 
 
Please stop your plans to dredge the Columbia River.  Enough critical habitat has already 
been destroyed in this country.  This land doesn't just belong to us.  It belongs to the 
animals too.  We have no life without animals and plants, and we have no animals and  

I-10    plants without their habitat.  For this reason, I urge you to call for a wholly independent  
economic and environmental analysis of the Columbia River Channel Improvement Project.  
Such an analysis should include, at a minimum, independent evaluation of the Corps' cost-
benefit analysis, the external costs to the economies of local communities dependent on the 
lower Columbia River, and the impacts of the project on threatened and endangered 
species. 
 
Thank you 
Please note that this message will also be sent to the Port of Longview. 
Thank you for your consideration of my comments. 
 
Sincerely, 
 
Christine Witschi 
86733 Lower Foourmile Lane 
Bandon, OR 97411 
USA 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-10.  Comments noted.  See responses I-4 and I-5. 
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From:   Maura O’Connor [dervia@yahoo.com] 
Sent:    Saturday, August 31, 2002 12:43 AM 
To:    Mr. Willis 
Subject:   Columbia River Dredging Project 
 
 
August 31, 2002 
 
Robert Willis 
U.S. Army Corps of Engineers, Portland District 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Dear Mr. Willis, 
 
I urge you to call for a wholly independent economic and environmental analysis of the 
Columbia River Channel Improvement Project. Such an analysis should include, at a minimum, 
independent evaluation of the Portland District of the Army Corps of Engineers' cost-benefit 
analysis, the external costs to the economies of local communities dependent on the lower 
Columbia River, and the impacts of the project on threatened and endangered species. 

I-11 
The Corps has proposed a $156 million project to deepen the Columbia River Navigation 
Channel from 40 to 43 feet over a total of 106 miles. There are numerous economic and 
environmental concerns associated with this navigation project. The Corps' attempts to address 
many of these issues continue to be insufficient. 
 
The independent analysis should investigate the entire range of economic issues associated with 
the navigation project. The Corps' analysis relies on projections that are unrealistic, thereby  
inflating the benefits of the project while neglecting to include costs to local communities whose  
economies rely on the lower Columbia River. An independent analysis of these impacts must be 
conducted to fully understand the economic costs associated with this project. 
 
The Corps' analysis also neglects to answer key questions about the effects of this project on 
threatened and endangered salmon. Scientists have found that the Columbia River estuary offers 
critical habitat to threatened and endangered salmon and over 200,000 wintering waterfowl and  

I-12    shorebirds. Since 1850, the estuary has lost over 70% of its key historical wetland and riparian  
habitat, primarily due to the construction of agricultural levees and floodplain development. 
Furthermore, the Corps' analysis focuses specifically on short-term impacts even though several 
scientists have noted that there could be significant long-term negative impacts to salmon. 
 
There is simply too much at stake - federal and state taxpayer dollars and the critical habitat for  

I-13     threatened, endangered, and sensitive species - not to proceed with an independent review. 
 
Please note that this message will also be sent to the Port of Longview. 
 
Sincerely, 
Maura O'Connor 
124 Jeandell Drive 
Newark, DE 19713 
USA 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-11.  Comments noted.  See response I-4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-12.  Comments noted.  See response I-5. 
 
 
 
 
 
 
I-13.  Comment noted. 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EM-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
 
Dear Mr. Willis: 
 
Enclosed please find my written comments regarding the Draft Supplemental Integrated 
Feasibility Report and Environmental Impact Statement of July, 2002 of the Columbia River 
Channel Improvement Project. 

I-14 
Since attending a meeting hosted by the Corps of Engineers in Astoria on January 16, 1997, I 
have followed this issue quite closely.  Reading letters which follow will explain why.  You will 
see that my issue is government-subsidized hit-and-run in the form of property damage caused 
by ship wakes. 
 
The Corps asked folks interested in the river what we thought.  I have spent a great deal of time, 
effort and travel to represent my issues and collaterally the interests of other beachfront owners, 
and hoped to gain some sympathy.  I believe my concerns are reasonable and I am disappointed 
to find no changes in the SEIS of July 2002 that would placate me in any way.  The letters that 
follow are re-addressed and re-dated texts of letters of comment previously submitted.  They are 
still valid. 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-14.  Comment noted. 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EC-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
 
Dear Mr. Willis: 
 
The Vik family arrived on Puget Island in 1913.  John Vik, my grandfather, purchased his 
farm at Mile 43.8 in 1915.  He maintained a floating boat moorage which existed on that 
location until 1955, five years following his death in 1950. 
 
In the early 1950’s dredges began widening the beach at mile 43.8 known today as East 
Sunny Sands.  They pumped some loosely-connected islands between the mouth of the 
Slough (known to the Corps as Netrack Slough) at the west end of what is known locally  
as “the sand bar” and our moorage. (This was done over the objection of Mr. Fritjof 
Gilbertson, owner of Puget Island Boat Works because the resulting fill blocked his  
launching ways.) A gap was left for our moorage.  Below there, a neat beach was  
constructed. 

I-15 
About that time my uncle Arthur Vik purchased a lot fronting on Netrack Slough.  Owing  
to the problems of maintaining a moorage in the open river due to ship wakes, as well as a 
desire to create some order from the islands and mosquito bogs created by endspill above  
our property, the float was moved to Art Vik’s waterfront in 1955 and maintained as a  
family moorage. 
 
We are all familiar with scenes of fish houses from the New England States and Nova  
Scotia.  They are on postcards and calendars all over the world.  That is the kind of place  
this was.  The float was large enough for two net racks and a bluestone tank.  There was a 
marine railway large enough to haul a 32-foot gillnet boat and a net warehouse.  Four 
Columbia River bowpicker boats, all Vik-owned, and several outboard skiffs and sailboats 
moored there.  The lot to the west of Art Vik had a small float also.  This was where the 
action was for East Sunny Sands kids in the summertime, the base for all our aquatic 
activities.  Mothers wanting to contact their kids looked there first.  It was a great place to 
grow up. 
 
Prior to relocation of the Vik float, “the sand bar” on the main channel side had a narrow 
sandy beach against a mud cutbank.  I suspect that this sandy beach was the result of early 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-15.  The Corps has had several meetings and discussions with you and other residents of Puget 
Island concerning beach erosion and ship wakes.  River currents and waves very easily erode the 
sand placed along the shoreline by beach nourishment disposal.  As explained in the 1999 Final 
IFR/EIS, while ship wakes do contribute to the erosion, river currents and wind waves probably 
combine to cause most of the shoreline erosion.  The rates of erosion vary with location and also 
appear to vary with time since disposal.  Sand placed at locations such as Jones Beach (O-46.9) 
and the downstream tip of Puget Island (W-38.7) erode rapidly.  Aerial photographs show average 
erosion along shoreline of the W-43.8 disposal site to have declined from over 20 feet per year 
between 1978 and 1983, about 11 feet per year from 1983 to 1990, and near zero between 1990 
and 1997. 
 
The Corps has abandoned most of the beach nourishment sites used in the past for a variety of 
engineering and environmental reasons as listed in Table 4-4 of the 1999 Final IFR/EIS.  Some 
sites, such as O-46.9 and W-38.7, have been discontinued because they rapidly erode sand back 
into the navigation channel; other sites have been abandoned because they do not have sufficient 
capacity to meet disposal needs, such as W-47.5 and W-58.7; and still others have been abandoned 
because of critical fish habitat, such as W-42.5 and W-41.3.  There is potential for erosion at the 
disposal sites on Brown (W-46.3) and Tenasillahe (O-37.6) islands.  The disposal plan attempts to 
minimize future erosion by utilizing the upland portions of those sites, and not placing future 
disposal along the shoreline.  While these sites are not perfect, they were the best available options 
in those locations.  The Corps’ efforts to find stable upland disposal sites near Westport, Oregon 
and on Puget Island met with strong opposition from local residents. 
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“beach nourishment” but none had been done there for years.  Not long after relocation of  
the Vik float, spoils were deposited all along "the sand bar" clear to its downstream end.   
The Viks and other owners on Netrack Slough objected, pointing out that filling so close  
to the slough mouth was going to result in shoaling when that fill eroded.  That is exactly 
what happened.  Sharp gray river sand began washing into the mouth of the slough,  
greatly accelerated by the violent surf generated by the surge that precedes a ship and by 
wakes in combination with shallow water. 
 
Today the float has been abandoned to the owners of the next lot to the east who have no  
hope of maintaining it and waves break where the Vik float used to be.  About 300 feet of 
“the sand bar” have eroded away and cottonwoods older than 1 (57 years) are falling in the 
river. 

I-15 
Today I own by inheritance 100 feet of John Vik’s original 300 feet of frontage.  What  
would my lot be worth with a moorage attached?  Were it not for ship wakes the Vik  
family would likely still have a moorage on the open river, Were it not for ship wakes and 
spoils mismanagement, the Vik family would have a moorage on Netrack Slough.  Because  
of the ship channel we lost our moorage twice! 
 
Appended to this letter is a copy of a newspaper article from the June 19, 1973 edition of  
The Daily News, Longview, WA, dealing with attempts to gain some satisfaction. (Peter  
Vik mentioned in the article was my father).  You can see that the Corps then, like today,  
is shrewd about taking responsibility for damages. 
 
Corps officials are trained to deflect such charges by pretending to assume that the  
damaged party is requesting a new public works project.  We’ve heard that lately, as well  
as “cost benefit ratio,” “local funding,” etc. 
 
I am not asking for compensation for our destroyed moorage: that is long in the past.   
What I am requesting is that provisions be made so this sort of abuse does not happen in  
the future.  The Vik family has been the victim of government subsidized, aided and  
abetted hit-and-run! 
 
Corps representatives responding to my comments above will defend themselves by citing 
laws and regulations preventing them from making things right.  Well, the government  
owns the channel so the government needs to change the laws and regulations. 
 

 

Corps of Engineers Response 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EC-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 

Re:  Columbia River Deepening EIS Final Draft, August 1999 
 
Dear Mr. Willis: 
 
Reading Sections 5.1.5.3, 6.2.2. , and 6.2.3.1, plus various Corps responses to comments, 
one gets the feeling that Corps’ staff believes that landowners outside the dike on Puget 
Island have no business being there and are a nuisance best handled by ignoring, denying, 
passing the buck, etc. any responsibility toward them.  I have been told that Corps staff 
members have remarked that structures should not be allowed outside the dike on Puget 
Island. 

I-16 
When John Vik, my grandfather, came to Puget Island in 1913, there were no dikes. 
When the dikes were constructed about 1917, his house was left outside the dike as were 
most others.  In those days travel was by boat so houses were near the riverbank and each 
had a boat landing.  There are several houses still standing on East Sunny Sands Road that 
existed before the dikes were built, and many houses built since are on sites of houses torn 
down.  John Vik moved his house, which still stands, to the inside of the dike after the  
dikes were completed, but maintained a float, net house, garage, water tower, on his land 
outside the dike.  When he sold his farm in the late 1940’s he built a house outside the  
dike and moved there.  I am the owner and resident of that house today. 
 
Over the years the Corps of Engineers has been the main force in facilitating development 
outside the dikes on the main channel side of Puget Island.  I believe that when John Vik 
arrived here the river bank was mud cutback.  However, I was born in 1945 and I don’t 
remember anything but a sandy beach.  My house is on sand fill that is dredge spoils 
deposited before my lifetime, and the sandy beach of my early recollection was the slope 
established when the spoils spilled over the cutback. 
 
In the early 1950’s the Corps began widening the beach on East Sunny Sands (River Mile 
43.8.) In their efforts to gain permission to do so they asked landowners to sign easements 
to place sand against their property and in so doing emphasized the increase in value, 
potential future building lots, etc.  I recall hearing a Corps representative in about 1955 or 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-16.  Comments noted.  See response I-15. 
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1956 expressing his frustrations, ‘ “I can’t understand why people treat me with such 
suspicion.  Think of all the free land we are giving them.” ’  
 
The problem that landowners susceptible to wake damage face is that from the mouth of  
the river to Longview, they represent fewer than 400 votes, are divided into two states,  
five counties, and several Congressional districts.  There are also few areas in the country, 
i.e. Sacramento River, Sabine River in Texas and the Mississippi River, where this  
situation exists.  Any chance of influencing laws that will protect us, ha!  We are only left 
to be stepped on.  That leaves the courts as the only avenue of redress. 

I-16 
I was not against the 43-foot channel proposal to begin with, but I took interest because 
over the years I have seen abuses both in catastrophic wake damage and daily wear and 
tear.  I tried to alert the proponents of the channel to our concerns so these issues can be 
addressed to our satisfaction and get us on your side.  My time has been wasted.  I have 
shifted my views to supporting a coalition out to block the project in the courts.  I am  
sorry, there is no other choice now. 
 
 

 

Corps of Engineers Response 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EC-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Mr. Willis: 
 
Chapter 5.1.5.3., Bank Erosion, “addresses” the role of ship wakes in regard to that problem.  There 
are 2,000 ship calls per year to ports upriver of Puget Island.  Each ship passes Puget Island twice, 
resulting in 4,000 wake events per year.  That averages a wake event every 2 hours and 11 minutes. 
 
The effect of these wake events on shallow sloughs and backwaters should be considered.  In these 
waterways, particularly at their mouths, wake events frequently manifest themselves as violent surf.  
The visible waves that emanate from a ship are not the only cause, but preceding a ship as it moves 
through a narrow channel is a surge which typically manifests itself as a slight but rapid rise in water 
level.  Following this rise, the water then lowers abruptly to a level below what it was originally.  On 
mud flats and shallow sloughs this becomes a violent sloshing that lasts 20 minutes or more after the 
ship has passed. 

I-17 
Between Puget Island and White’s Island is a labyrinth of sloughs that are so affected.  I grew up 
there, and a typical after-school activity was to row my 16-foot flatbottom skiff around “the Sand 
Bar” on which is disposal site 45.  It became second nature to predict the approach of a ship by the 
behavior of the currents in these sloughs. 
 
Tidal fluctuations generate currents also but they are gentle compared to wake events, no sloshing.  
There are 706 high waters in the 1999 Astoria Tide Table.  This means 1,412 gentle current reversals 
to be compared with 4,000 sloshing ship wake events. 
 
The destruction of the Vik moorage site on what the Corps calls Net Rack Slough was a result of this 
kind of damage.  I have submitted several letters dealing with the Vik moorage and spoils  
disposal history at River Mile 43.8.  I am told that there are on file at the Wahkiakum County court 
house aerial photographs furnished by the Corps of Engineers which verify my story.  No doubt 
these photos and more are in the archives of the Portland office if anyone wishes to check. 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-17.  Comments noted.  See response I-15. 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EC-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Mr. Willis: 
 
See Volume 1 of Channel Deepening EIS Section 5.1.5.3.  Your discussion seems to imply that 
the only bank erosion generated by the navigation channel project, past, present or future, is from 
shipwakes.  River currents are considered natural so the channel project has no responsibility for 
their result. 
 
You need to consider the results of your sand disposal at the site you call “Brown’s Island.”  One 
of your objections to beach nourishment is that it is too costly because the material eventually 
erodes back into the channel and must be rehandled, yet you cling to beach nourishment at 
Brown's Island and the upstream end of Tenasillahee Island.  In fact, the DMMS plan states that a 
benefit of using Tenasillahee Island is the restoration of the beach in this “highly erosive site.” 
This is a glaring contradiction. 

I-18 
I have been asking myself, why are not Brown’s Island and Tenasillahee Island also costly since 
the sand deposited at these sites also erodes away? 
 
During recent use of the Brown’s Island site it suddenly became clear that much of the sand that 
erodes from that site migrates into the Cathlamet Channel, and the Corps expects to not have to 
deal with it again.  There is another benefit to this, in that it reduces the cross section of the 
Cathlamet Channel, thus forcing water into the main channel, resulting in increased water flow 
and improved flushing there.  Increased water flow and improved flushing can also be translated 
into bank erosion and higher water levels during freshet conditions. 
 
In 1948 Puget Island suffered a flood.  The water did not top the dikes; rather, the dike failed.  On 
Christmas Day, 1964, water flowed across the dike on East Sunny Sands at “River Mile 43.8” in a 
thin sheet for about 1 hour.  Veterans of the 1948 flood observing that remarked that it was  
higher water than in 1948.  However, residents of the Welcome Slough area insisted otherwise  
and showed marks on docks, foundations, etc., to support their assertions. (The dike at mile 43.8 
was raised in 1978.) 
 
On January 20, 1996 there was a freshet condition, storm at sea, and high tide.  Forecasters were 
predicting flooding, with much attention given to it by Puget Islanders.  The water was high at 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-18.  Comments noted.  See response I-15. 
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River Mile 43.8, but no real problem.  On February 6, 1996, we experienced the highest water  
ever seen at River Mile 43.8, nine inches higher than in 1964. I have lived here since birth in 1945 
and vividly remember events when I was age two.  My uncle was born on Puget Island in 1915.  
He was here (and is still living) before the dams and their touted flood control abilities. 
 
However, a waterfront resident of the extreme west end of Puget Island and one on the Cathlamet 
Channel near the SR 409 Bridge reported that the water was higher at those locations on January 
20th than February 6th. 
 
By 1964 the Corps had had 16 years since 1948 to divert sand down the Cathlamet Channel.  By 
1996, 48 years had elapsed. 
 
Therefore, Corps management of dredge spoils at the Browns Island site is resulting in a weir 
effect, with higher water levels and higher current velocities at River Mile 43.8 during freshet 
conditions.  I discussed this in a one-on-one discussion with a Corps hydraulic engineer and he 
emphatically denied that it was part of a plan or that it was even happening. 

I-18 
It makes no difference whether dredge spoils, washing into the Cathlamet Channel, are part of a 
plan or there by accident - the net result is the same.  If the Corps had directed the dredge pipeline 
to discharge where the sand is going when it erodes from Brown’s Island into the Cathlamet 
Channel it would have been prevented from doing so immediately.  The same thing is happening 
in the Clifton Channel as a result of your management of your Tenasillahee Island site.  Those side 
channels are a lot cheaper than an upland disposal site, right? 
 
At any rate, reduced cross section of the Cathlamet Channel as a result of erosion from the 
Brown’s Island site is responsible for higher flood levels and stronger current velocities resulting 
in increased bank erosion and other detriments in the main channel, both on Puget Island and the 
Oregon side of the river at n-file 43.8. Dike improvements carried out in the late 1970’s protected 
the inside of the dike from flooding in 1996--and we are thankful for that--but these  
improvements did nothing to protect property owners outside the dike.  One wonders if the Corps 
knew in the 1970’s that the very scenario I have described was going to result, and the dike 
improvements carried out then and financed by Uncle Sam were necessary to prepare for the 
consequences. 
 
The scenario I have described is the only plausible explanation for clinging to beach nourishment 
at those two locations, while abandoning it at other traditional sites such as Willow Grove, River 
Ranch, East Sunny Sands, Ohrberg’s Beach and Vista Park. 
 

 

Corps of Engineers Response 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EC-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Mr. Willis: 
 
The 43-foot channel FEIS emphasizes a change in dredged spoils disposal from “beach 
nourishment” to “flow lane disposal.”  One of the Corps' objections to beach nourishment  
is that beaches so formed are not stable and the material erodes back into the channel, 
necessitating rehandling which makes beach nourishment too costly.  I fail to understand  
how placing the material elsewhere underwater would not have the same result.  That 
procedure is, of course, compatible with hopper dredges which are unable to place  
material ashore.  To employ pipeline dredges for flow lane disposal in areas suitable for  
beach nourishment is a doubtful reduction in cost. 

I-19 
Bugby Hole is proposed as a flow lane disposal site because it is deep.  I suppose the  
Corps thinks they can fill it.  Sand has been migrating down the Columbia River for  
centuries.  Bugby Hole has remained deep.  The reason it is deep is because sand does not 
settle there.  Do Corps planners believe that Bugby Hole will be a “stable” disposal site?  I 
suspect they are hoping that as sand is washed from Bugby Hole it will find its way into 
Clifton Channel.  The Cathlamet Channel at Puget Island and Clifton Channel are clearly 
being used as disposal sites.  Dredged material is accumulating in those places.  The FEIS 
needs to identify them as disposal sites. 
 
Corps planners have stated that salmon avoid the deep areas of the river.  The swing drift  
near Skamokawa is 90 feet deep.  I graduated from Wahkiakum High School in 1963.  In 
those days a kid whose dad had a drift right on the swing drift was among the elite. 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-19.  The change in practice from beach nourishment to other disposal options has been very 
effective for the Puget Island reach of the river. Currently, there is virtually no maintenance 
material to dredge in this stretch of the river because the change in practice has been efficient in 
reducing the dredging need by reducing erosion from shoreline disposal sites.  Additionally, 
NOAA Fisheries will not allow repeated use of shoreline disposal. 
 
We anticipate there will be some movement of sand placed in flowlane disposal sites.  During 
construction, there are only a few areas in the entire project reach where flowlane disposal is used.  
Over time, there may be some re-handling of material placed in the flowlane but it is unlikely to 
migrate upslope into shallow side channel areas.  The comment about salmon avoidance of 
deepwater areas pertains to juvenile salmon. 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
U.S. Army Corps of Engineers, Portland District 
CENWP-EM-E 
Attn: Robert Willis 
PO Box 2946 
Portland, OR 97208-2946 
 
Dear Mr. Willis: 
 
Please consider some thoughts herein submitted which I wish to have appended 
to my verbal remarks at the workshop in Kelso on December 19, 1998. 
 
At that time I described the action of ship wakes in the mouth of the slough on  
the upriver end of Puget Island meeting the river between disposal sites 43.8 
and 45.0 and the resultant erosion of the downstream end of the "the sand bar,"  
the island on which is located disposal site 45.0. 

I-20 
Erosion caused by ship wakes has been mentioned at Environmental 
Roundtable meetings, in one-on-one discussions, and in written comments.   
Standard Corps response is that wind waves, current and tidal action are 
causing erosion and, while the ships wakes contribute to the problem, they are  
not the main event. 
 
Wind waves do not push a surge ahead of themselves causing rapid fluctuations 
of water level as does the passing of a ship.  The surge that precedes a ship has  
been used to raise the water level to assist in freeing stranded vessels by  
deliberately steaming a ship at full power as it approaches the scene of the  
stranding.  (Ask the pilots about this).  The effect of that surge upon shallow  
water is what I described December 19th. 
 
Also, there were 705 tide cycles in 1998.  In the backwater sloughs, as at the 
upper end of Puget Island, these cause current reversals regardless of river  
level.  705 cycles X 2 directions per cycle = 1,410 current changes. 
 
There are 2,000 ships calls per year above Puget island, resulting in 4,000 wake  
events per year.  A typical wake event causes the water to rise, lower, rise,  
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-20.  Comments noted.  See response I-15. 
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lower, then return to normal level.  In shallow slough mouths this combines with  
swells to result in violent action.  Tidal fluctuations result in gentle buildup of flow 
in shallow sloughs and do not muddy the water as do ship wakes. 
 
In my verbal remarks I recall stating that 4,000 ship transits per year average a  
wake event every 2 hours and 11 minutes.  705 tide cycles per year x 2 results 
in a current change every 6 hours and 13 minutes on the average. 
 

 

Corps of Engineers Response 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

September 7, 2002 
 
 
Mr. Robert Willis 
U.S. Army Corps of Engineers 
Portland District, CENWP-EM-E 
PO Box 2946 
Portland, OR 97208-2946 
 
 
Dear Mr. Willis: 
 
The objectivity of any environmental impact statement is always in question since the 
statement is prepared by the proponents of the project.  Objectivity nonetheless is the goal.  
However, in response #13 to comments of Ben Meyer of NMFS in Volume II: Comments 
and Responses, August 1999, we learn that “Corps regulations preclude us from including 
costs associated with erosion to beaches or structures built on fill outside of flood control 
structures on a federally sponsored navigation channel.” 

I-21 
Thus we have in print the fact that before the Corps began preparing the channel 
deepening EIS, they were precluded by law from writing a complete and objective report. 
 
Imagine a private corporation stating that “we don’t have to evaluate certain aspects of  
our impacts because our board of directors passed a resolution prohibiting us from doing 
so.” 
 
If the Corps is handicapped by law from writing a complete EIS then the Corps is not 
qualified to write that statement.  How may other such regulations have affected this EIS? 
 
Government projects must be held to the same criteria as are private sponsors. 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-21.  Comments noted.  See response I-15.  Further, while costs associated with beach erosion are 
not included in the analysis of national costs and benefits for the project, the potential for the project 
to cause limited erosion in certain reaches of the river is analyzed in the Final SEIS.  The Corps, 
therefore, disagrees with the statement that the SEIS is not a “complete and objective report.” 
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Paul Vik 
152 East Sunny Sands Rd. 

Cathlamet, WA 98612 
 

(360) 849-4109 
 

January 21, 1999 
 
President Bill Clinton 
The White House 
Washington, DC 20510 
 
 
Dear Mr. President: 
 
According to a short newspaper article that appeared during 1998 in The Daily News, 
Longview, Washington, you hosted the President of either Uraguay or Paraguay on a tour 
of Gulf Coast navigational channel dredging projects to point out serious environmental 
consqueences of such development.  His government is proposing to undertake the 
construction of a long channel to facilitate passage of ocean vessels up a river there and the 
article concluded by quoting your statement, “The United States Government does not want 
that channel constructed.” 
 
The US Corps of Engineers has been studying the deepening of the Columbia River 
navigational channel from an authorized depth of 40 feet to 43 feet. 

I-22 
The Feasibility Study and Environmental Impact Statement has been issued and their 
recommendation to Congress is to proceed with the project. 
 
I have followed this study rather closely over the past two years by attending ten public 
meetings hosted by the Corps and submitting both written and verbal comment.  I have 
heard of no opposition to this project from your office. 
 
My question is this:  How can you oppose a navigational improvement in a foreign country 
when a project involving 18 million cubic years of spoils is being proposed in your own 
country? 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-22.  The President’s positions on projects in Uruguay or Paraguay are unrelated to the President’s 
position on the Columbia River channel improvement project. 
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I-23 

 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
I-23.  Your comment is noted but we do not agree that the economy of the region or the 
Lower Columbia River ecosystem will be damaged by this project.  Please refer to both the 
economic analysis and the ESA consultation published for this project. 
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September 12, 2002 
 
 
 
To Whom it May Concern: 
 
 
I was unable to attend the meeting in Astoria.  I am against deepening the channel and causing 
any more interference to the river ecosystem. 

I-24 
Man in his infinite wisdom seems to destroy so much of what he loves.  We love the river and 
yet we dam it, pollute it and try to alter it to suit our needs and greeds.  We need to learn to 
appreciate our environment rather than control it. 
 
Everyone has stated the reasons a hundred times.  I won’t waste ink or paper.  I am a resident of 
Astoria, and I vote NO.  I oppose dredging.  Bigger is not better, and there is always a price to 
pay.  Sacrificing our environment and the fish is too big a price. 
 

 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
I-24.  The Corps’ analysis shows that this project will result in economic benefits to the nation.  
The Corps has reviewed the project for environmental impacts.  The project includes mitigation 
that avoids, reduces and minimizes environmental impacts, and where appropriate compensates 
for environmental impacts.  The project also includes ecosystem restoration features intended to 
aid in the recovery of endangered species. 
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September 12, 2002 
Astoria, Oregon 97103 

 
U S ARMY CORPS of ENGINEERS 
COMMANDER 
USAED-Portland-(ATTEN:   CENWP-PM-E) 
PO BOX 2946 
Portland Or  97208 
 
COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT 
 
Draft SIER and EIS 
 
Commander, 
 

As a long time Commercial Fisherman on the Columbia River and resident of the 
Astoria area in Clatsop County I must recommend rejection of the Draft Supplemental 
Integrated Feasibility Report and Environmental Impact Statement in its present amended 
form.  It still leaves too many Negatives and Potential Problems related to the huge deepening 
project proposed for the Columbia River from Astoria to Portland and actually creates new 
nemeses that were not in the Original Draft. 
 

It is my feeling that if the COE and sponsering agencies had given , originally at the 
outset 10 years ago, equal consideration and importance to all river groups and users, this 
problem of moving commerce would have been compromised and solved long ago.  There are 
other methods and ways of doing this that would fit our fragile system and still maintain a 
viable transportation network without stirring things up much more than they now are. 

I-25 
We are dealing with the greatest most versatile river on the Pacific Coast and perhaps in 

the entire United States, and when considering its water, its fish(most importantly salmon) 
and wildlife as well as the environment and land forms we must be extremely carefull about 
drastic changes.  Just because we “can do it” doesn’t necessarily mean “we should do it.” 
 

It is evident that we have reached the “saturation point” of maintaining the “status quo” 
of a natural river or creating a “stagnant, man manicured, artificial series” of ponds and 
ditches.  It is time to say “Big is Big Enough” and “Deep is Deep Enough”. 
 

Portland is not now, nor will it ever be a deep water port.  To attempt this project 
towards that end would be playing “Russian Roulette” with our environmentally sensitive 
river.  Lets not make the same overdevelopment mistake that we made on the upper river with 
its hydropower system, on the lower river. 
 

I continue to say no, there is a better way. 
 

 
Jon Westerholm  
Member Salmon For all & CRFPU 
93798 Jackson Rd 
Astoria, Oregon  97103 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-25.  See responses I-3 though I-5.  Please refer to the two new biological opinions received for 
the project.  The three federal agencies believe the proposed project including restoration features 
will aid in the recovery of the listed species. 
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September 13, 2002 
 
Comander, 
USACE-Portland 
Attn: CENWP-PM-F (CRCIP) 
P.O. Box 2946 
Portland, Oregon 97208 
 
Commander: 

The plan to deepen the channel of the Columbia River from the ocean up to 
Portland is unreasonable.  The costs of all kinds are much too high and the  
benefits too low. 

I-26 
What would be done with the immense amount of dredge spoils is a pressing 

question.  It is already difficult to deal adequately with the smaller amounts  
created during maintenance dredging. 
 

What is in the layer from 40 to 43 feet is a large question.  There are  
I-27    sure to be some contaminants we would rather not stir up. 

 
The 'wetlands' which have been created as mitigation in the past have  

often been inadequate in quality and quantity.  To create better wetlands which  
I-28    function more as do their natural counterparts would be VERY expensive.  What is 

currently proposed for mitigation is quite unacceptable .... 
 

To deepen to 43 feet would allow SOME modern ships to enter, while many 
others would continue to be excluded.  Why should all of us along the lower  

I-29    Columbia, folks who live here, raise our children here, picnic and swim here,  
be subjected to this hornswoggle in order that a few large (generally foreign)  
ships can more efficiently pass us by.... 
 

We like to imagine a more sustainable world.  That world would surely  
include cooperation in which large ships would call at the COAST, from which  

I-30    goods would be transported by means of rail (much more efficient than by  
truck). 
 

We feel for those in Portland whose port jobs would be lost or limited by 
such a reasonable system, but we would support efforts to help them in the  

I-31    transition to new employment.  The Army Corps of Engineers needs to find other,  
more positive projects, on which to focus its efforts.  This one is an unhealthy  
budget-buster. 

 
 
Ltr-Channel Deepening09-02 

Corps of Engineers Response 
 
I-26.  The Corps’ analysis shows there are economic benefits to the nation to implement this project.  
Both NOAA Fisheries and the USFWS have issued opinions that conclude the project can be 
implemented without jeopardizing ESA stocks.  We have prepared a very detailed plan for the dredged 
material removed during construction of this project as well as future maintenance of the deepened 
channel.  Please refer back to the 1999 Final IFR/EIS and the Supplemental EIS for those plans. 
 
I-27.  Sediment testing throughout the navigation channel has shown that the material is clean sand.  
Over 100 separate Corps studies representing more than 4,000 samples on the Columbia River have 
been identified.  This information was analyzed as part of the Corps’ amendment to the Biological 
Assessment.  This information continues to be updated.  The Corps is actively populating the 
SEDQUAL Database to include these identified Corps studies.  Representative sediment samples were 
collected in 1997 from areas in the Columbia River that would require dredging if deepened for this 
project.  A total of 67 separate shoals were identified and tested.  The information generated by this 
effort is presented in Appendix B of the 1999 Final IFR/EIS.  The data generated show the material to 
be dredged is clean sand with very low percent fines or organic material and the few contaminates 
when found are at concentrations well below established levels of concern. 
 
I-28.  The Corps disagrees that the wetland mitigation proposed for this project is unacceptable.  Corps 
mitigation efforts are based upon utilization of the USFWS’s Habitat Evaluation Procedures (HEP).  
This analysis addresses habitat quantity and quality for both impact (disposal) and mitigation sites.  
HEP is a credible methodology to evaluate project-related, including wetland habitat, impacts and 
gains (mitigation sites).  The Corps utilized an interagency process to develop the mitigation plan.  Our 
wetland mitigation areas are relatively large and integrated into blocks of land containing riparian 
forest elements.  The Woodland Bottoms and Martin Island mitigation locations are adjacent to natural 
wetland and riparian forest habitat, thus they provide a travel corridor for wildlife along the Columbia 
River.  Based on past experience with similar projects, the Corps is confident the proposed mitigation 
projects will be successful.  Further, the mitigation plan includes performance standards against which 
mitigation will be measured through future monitoring. 
 
I-29.  The Columbia River is a resource to the region with users and neighbors ranging from farmers 
and ports to ships and fishermen.  Additionally, there are many recreational users.  These multiple uses 
generate conflicts.  The purpose of the NEPA analysis is to consider the environmental impacts of the 
proposed project, often times on competing interests. 
 
I-30.  The concept of a regional port in Astoria was discussed in the 1999 Final IFR/EIS.  The costs of 
such a port would be extremely high, particularly considering the complete lack of supporting 
infrastructure (rail and highway).  The environmental impact to the estuary would likely be significant 
as well, as there is limited viable land in the area, and port development would likely require some fill 
of existing habitat. 
 
I-31.  The Corps disagrees.  The benefit to cost analysis for this project clearly demonstrates it is in the 
federal interest to deepen the Columbia River.  Please refer to Exhibit L for additional information.  
Also, see response I-24. 
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I-32 

 
 
 

 
Corps of Engineers Response 

 
 
 
 
 
 
 
 
 
 
I-32.  The material to be dredged and disposed from this project is clean sand with very low 
percent fines or organic material and the few contaminates when found are at concentrations 
well below established levels of concern.  See response to I-27, and Appendix B of the 1999 
Final IFR/EIS.  Shoreline disposal will be restricted to three existing disposal sites where the 
material will serve beneficial uses, such as shore protection and sand supply.  This will result 
in less shoreline disturbance than has occurred in recent years.  Some of the upland disposal 
sites and shoreline disposal sites are also beneficial use sites where the material may be used 
for sand supply, recreation and/or conservation purposes. 
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William Michael Jones 
2716 NE Mason 

Portland, OR 97211 
503-284-0502 

 
September 15, 2002 
 
Michael Zevenbergen 
Environmental Defense Section 
U. S. Department of Justice 
7600 Sand Point Way, N.E. 
Seattle, WA 98115-0070 
 
Thomas E. White 
Secretary, United States Army 
Office of the Army 
The Pentagon 
Washington, D.C. 20460 
 
Commander, U.S. Army Corps of Engineers-Portland 
Attn: CENWP-PM-F (CRCIP) 
P.O. Box 2946 
Portland, OR 97208-2946 
 
Laura Hicks 
Planning, Programs and 
Project Management Division 
Portland District Corps of Engineers 
P.O. Box 2946 
Portland, OR 97208-2946 
 
RE: Reconsideration of the Columbia River Channel Improvement Project and the Columbia  
River Channel Deepening Project 
 
Dear Sirs: 
 

I am William Michael Jones.  I live at 2716 N.E. Mason, Portland, Oregon.  I am the  

Plaintiff in a civil action in which you are collectively the federal defendants.  That action is  

I-33    captioned Jones v. Rose, (CV-00-1795-JO).  I am reliably informed Michael Zevenbergen  

represents the federal defendants, although he has not to my knowledge appeared before the  

court.  Part of my purpose in writing this letter is to welcome Michael Zevenbergen to Jones v. 

 
 
Page 1 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-33.  Comment noted. 
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Rose.  Part of the purpose of my letter is to raise issues as comment rather than litigation  

concerning the Columbia River channel deepening and maintenance.  Please consider this letter 

comment in any public review process concerning Corps of Engineers dredging in the Columbia 

River below Bonneville dam.  In particular consider this comment as a continuation of the 

testimony offered in Vancouver, Washington on July 31, 2002, and a continuation of testimony 

offered previously in NEPA processes concerning channel deepening of the Columbia River. 

I-33                 I have recently participated in the process in which the U.S. Army Corps of Engineers,  

Portland District, is preparing to supplement the Final Integrated Feasibility Report /  

Environmental Impact Statement for the Columbia and Lower Willamette River Federal  

Navigation Channel Oregon and Washington.1  The final report was last circulated in 1999. This 

project is also known as “The Columbia River Channel Improvement Project and the Columbia 

River Channel Deepening Project.” 

The process to supplement the CDEIS is reconsideration that presents an opportunity to  

resolve issues in a forum rather than in court.  Despite the fact that I make the claim that the  

I-34    Channel Deepening EIS (“CDEIS”) was made void when National Marine Fisheries Service,  

(NMFS), withdrew their opinion in other litigation.2 

 
      
1 For the lack of a better short hand notation, I will for the purposes of this comment use: “CDEIS” for “Final 
Integrated Feasibility Report/ Environmental Impact Statement, for the Columbia and Lower Willamette River 
Federal Navigation Channel Oregon and Washington,” and “Supplemental CDEIS” for its supplement.  In addition 
I will use the short hand notation “DMMS” for the document entitled “The Columbia and Lower Willamette River 
Navigation Channel Integrated Dredged Material Management Study” and the notation “O&M SEIS” for the 
document entitled “Supplemental Environmental Impact Statement.” 
 
2 As a result of its inadequate biological opinion (BiOp), Northwest Environmental Advocates, (NWEA)  
sued the National Marine Fisheries Service in February, 2000.  The Ports intervened in the lawsuit and both the 
Ports and NMFS asked the court to dismiss the case.  Judge Barbara Rothstein ruled in NWEA's favor.  As a result 
of Judge Rothstein’s ruling, NMFS withdrew its biological opinion in a letter to the Corps on August 25, 2000. The 
letter explained NMFS’ ongoing disagreement with the Corps about specific details of the studies and uncertainty 
that the biological opinion's conservation measures would adequately offset the impacts of the project, in light of 
new information about the estuary. 
 
 
Page 2 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-34.  Comment noted.  NOAA Fisheries withdrawal of its 1999 Biological Opinion has no 
effect on the validity or adequacy of the 1999 Final IFR/EIS.  The SEIS provides new and 
updated information to complement the information originally provided in the 1999 Final 
IFR/EIS.  Much of the new information results from the ESA reconsultation. 
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The failure of the Corps to adhere to the procedures required by NEPA in producing the 

CDEIS has resulted in a study that substantively fails to provide the Corps of Engineers with the 

information needed to make a rational decision on whether this project should proceed.  I do not 

attempt to determine the outcome of that decision, but only hope to influence the Corps to adhere 

to the procedures required by law. 

To this point my attempts to be involved in the public interest review of both channel 

deepening and Corps maintenance dredging have frankly been a waste of time.  The Corps has 

simply ignored every point that I raise in my attempts to achieve reasoned consideration of  

channel deepening and maintenance dredging. 

It is possible for the reconsideration to moot many of the claims I make in the current 

litigation.  I doubt, however that Corps reconsideration will moot the current litigation, because  

the CDEIS is heavily tiered on previous NEPA documents that I do challenge in Jones v. Rose. 

I-35    The Columbia River Improvement Projects process is fundamentally flawed because the Corps  

fails to realize that the deepening project reauthorizes an entire new maintenance program; the 

SCDEIS must not build or tier on a maintenance program that it will replace.  The Portland  

District Corps has for many years acted as if the commonly accepted rules and laws did not  

apply to the Civil Works division.  Jones v. Rose attempts to resolve this lawlessness. 

I apologize in advance for the length of the argument found in this comment.  The PD- 

Corps has attempted to avoid reasoned decision making by truncating the CDEIS.  One of the  

major ways the PD-Corps truncates consideration is by attempting to grandfather or tier upon  

past illegal actions and processes. 

In an attempt to remove those issues from the litigation prior to providing the long  

argument necessary to rebut the validity of the CDEIS and its supplement, I will take this 

 
 
Page 3 

Corps of Engineers Response 
 
 
I-35.  As demonstrated below and throughout these responses to comments, the 1999 Final 
IFR/EIS and the SEIS together satisfy the requirements of NEPA and provide the Corps and 
the public with all information needed to make an informed decision on the channel 
improvement project.  Contrary to the comment, these documents do not ignore the effects of 
maintenance, rather, they evaluate the effects of both construction of the improved channel 
and subsequent maintenance. 
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opportunity to provide the Corps a list of corrective actions that would moot many of the issues 

before the Court in Jones v. Rose concerning the CDEIS and O&M SEIS. 

 

ACTIONS NECESSARY TO VALIDATE THE SUPPLEMENTAL CDEIS: 

1. The site listed as number 1 in the BIOLOGICAL ASSESSMENT COLUMBIA RIVER 

CHANNEL IMPROVEMENTS PROJECT TECHNICAL APPENDICES Volume II December  

I-36    28, 2001APPENDIX C. PROPOSED DISPOSAL SITE DESCRIPTIONS, •  West Hayden 

Island, O-105.0, is the site of admitted illegal fills and other alleged illegal actions, and has never 

been properly specified as a dredged spoils disposal site under CWA 404.  This site should be 

removed from the Supplemental CDEIS until issues surrounding its illegality are resolved in 

Jones v, Rose. 

2. The Portland District Corps (“PD-Corps”) must accept the fact that the High Tide Line is  

the jurisdictional limit of the waters of the United States when applying the Clean Water Act  

below the Bonneville dam.  Because an EIS is required to consider the impacts of a project  

relative to the applicable laws, the supplemental CDEIS must reflect the strictures of the CWA.  

The CDEIS fails to reflect the correct jurisdictional limits of the CWA in many ways.  This  

I-37    failure is particularly obvious in a mistaken concept prevalent in the CDEIS and Supplemental 

CDEIS.  That concept implicitly states that an area that is not a wetland is upland.  This concept 

must be corrected, because many impacts to the waters of the United States are denied  

consideration, being thought to be uplands.  This idea is part and parcel of two additional errors  

that have vitiated reasoned consideration of impacts and the requirement of federal law.  The first 

error is the Corps refusal to understand that the jurisdictional limits of the CWA exceed the 

jurisdictional limits of the Rivers and Harbors Act.  The second is the Corps’ refusal to accept  

the well-know physical fact that the Columbia River is tidal below the Bonneville Dam. 
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I-36.  The Corps disagrees with the allegations in this comment regarding the West Hayden 
Island disposal site (O-105.0).  These allegations are the subject of ongoing litigation in Jones 
v. Rose.  Unless and until the court rules otherwise, site O-105.0 as a whole is a lawful 
disposal site and will remain part of the Corps’ ongoing maintenance program and of the 
proposed channel improvement project. 
 
There are several small areas on the borders of and within site O-105.0 in which, wholly 
unrelated to the channel improvement project, dredged material was historically discharged 
without authorization.  The affected areas have a combined size of slightly over 1 acre out of 
the 120-acre disposal site.  The Port of Portland has applied for an after-the-fact permit for 
these discharges.  The Corps is currently reviewing the Port’s application.  The Corps will not 
place fill in waters of the United States within site O-105.0 as part of the channel 
improvement project. 
 
 
I-37.  The jurisdictional limits of the Clean Water Act are the subject of ongoing litigation in 
Jones v. Rose.  As the commenter well knows, the Corps interprets the Clean Water Act as 
establishing the Ordinary High Water Mark as the jurisdictional limit, not the High Tide Line. 
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3. The Supplemental CDEIS should reflect and account for the legal requirements of the 

CWA. 

 

The CWA requires site-specific specification for each disposal site, complete with notice  

and opportunity to comment.  It ordinarily would be the case that this review would be separate  

from a Progranunatic EIS, but the PD-Corps feels that mention of a site in the Programmatic EIS 

with a Record of Decision, (ROD) and a programmatic 404(b)3 complies with CWA § 404.  

I-38    Before channel deepening begins, each site of dredged spoils disposal4 must be properly  

specified under the Clean Water Act § 404.  Black letter law has determined proper site-specific 

and programmatic reviews under the CWA should be separate from the EIS and requires a  

separate ROD for CWA compliance.  Cost for CWA § 404 compliance in addition to the  

Supplemental CDEIS are costs that must be accounted to the proposed project. 

A. If the Corps plans to continue their illegal method of specification of dredged 

spoils areas, at a minimum, the Supplemental CDEIS should identify which actions in waters of  

the United States will be given separate 404 review.  The Corps could, under CWA § 404(e),  

I-39    propose types of Civil works disposal areas, but to this point that national option has not been  

taken.  Because in the past no individual maintenance disposal site has been reviewed separately, 

it must be assumed all sites that will receive dredged spoils from construction or maintenance of  

the deeper channel will receive their full Corps public interest 404 review in the Supplemental 

CDEIS.5 

 
 
      
3 A programmatic 404(b) review is evidence of ignorance of the CWA § 404.  A 404(b) analysis is 
accomplished by the Corps through a public interest review to meet the requirements of CWA § 404(b) that clearly 
states each specification of a disposal area will be given the review to be specified by the EPA. 
4 This includes mitigation activities below the high tide that restrict the flow and reach of the waters of the 
United States. 
5 If the one page description of the site West Hayden Island, O-105.0 found in the BA appendices is intended 
to fill this requirement, it should be noted that it is woefully inadequate and has many inaccuracies. Not the least of 
these is the Corps claim that this site is leased for the purpose of a confined dredged spoils disposal area.  If this is 
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I-38.  The revised 404(b)(1) evaluation that accompanies the Final SEIS satisfies the 
requirements of the Clean Water Act.  The 404(b)(1) evaluation was distributed for public 
review and comment prior to any action by the Corps, and has been revised in response to 
public comments.  The evaluation addresses the requisite factors set out in the joint USEPA-
Corps guidelines for each incidence of discharge of dredged or fill material into waters of the 
United States that is associated with the channel improvement project and that would require 
an individual (as opposed to nationwide) 404 permit if not part of a Corps project.  See 40 
CFR Part 230 (guidelines); 33 CFR 336.1 (Corps’ consideration of same in Corps’ dredging 
projects).  Specifically, the 404(b)(1) evaluation provides detailed information about dredged 
material discharge at: the two upland disposal sites with wetlands; flowlane disposal sites; 
three shoreline disposal sites; two sumps; one wetland mitigation site; and several ecosystem 
restoration sites.  The evaluation makes the requisite factual determinations and findings of 
compliance for each discharge associated with the project, and concludes that the discharge is 
in the overall public interest. 
 
 
I-39.  The Corps disagrees with the comment’s characterization of Corps’ disposal site 
selection.  As noted above, the revised 404(b)(1) evaluation that accompanies the Final SEIS 
addresses each incidence of discharge of dredged or fill material into waters of the United 
States that is associated with the channel improvement project and that would require an 
individual permit under Section 404 of the Clean Water Act if not part of a Corps project.  
However, because certain discharges associated with the project, specifically discharge of 
return water from contained upland disposal areas, are covered by a nationwide permit under 
Section 404(e) of the Act, they are not addressed by the 404(b)(1) evaluation.  These return 
water discharges are addressed by the ESA reconsultation, the 1999 Final IFR/EIS, and the 
SEIS.  Finally, return water discharges will be addressed in the water quality certifications 
from Oregon and Washington for which the Corps has applied. 
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B. If no separate CWA § 404 is proposed, the CDEIS must contain the entire site- 

specific public interest review for each disposal site permitted by the Supplemental CDEIS. 

Failure to consider site specific aspects of the public interest review for areas considered  

I-40    to be permitted by the progrannnatic Supplemental CDEIS in that document are grounds for  

challenging the entire Supplemental CDEIS.  As the Supplemental CDEIS now stands, there is  

no semblance of a public interest review in the Supplemental CDEIS for any disposal areas that  

will receive dredged spoils from either construction or reauthorized maintenance of that deeper 

channel. 

 

C. Each CWA 404 specification requires a site-specific alternative analysis. 

The alternative analysis required by a 404(b) review is a site-specific consideration of the  

area to be filled where alternative disposal sites are considered.  The CWA § 404(a) requires the 

public be given notice and allowed the opportunity to comment on that site-specific review. 

This alternative analysis is not to be confused with the programmatic alternative analysis.  

I-41    That analysis asks the question, “Should this project go forward?”  The alternative analysis for 

site-specific 404(b) reviews asks the question, “Is this specific site the most environmentally and 

financially sound site for spoils disposal in the area?”  The Corps can only answer this question  

with the full Corps public interest review. 

D. If the Corps plans no other site-specific review for mitigation projects included in 

the project, the Supplemental CDEIS that proposes site-specific mitigation plans that restrict the  

I-42    reach or flow of waters of the United States must contain the total requirements of the Corps’  

Public Interest Review for a CWA § 404 Permit.  Any plan for an action of the Civil Works 

 
                   
true the Corps has misappropriated WRDA funds.  Under the terms of the local cooperation agreement the Port and 
other local sponsors must provide the disposal sites at no charge.  There is also the issue of this area being entirely 
below the high tide line and filled without a valid CWA § 404 specification of any kind. 
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I-40.  As noted above, the revised 404(b)(1) evaluation provides detailed evaluation and 
public interest review of all regulated discharges of dredged material.  Additional information 
regarding these discharges is contained in the Final SEIS. 
 
 
 
 
 
 
 
 
 
I-41.  Again, the revised 404(b)(1) evaluation, and by incorporation the 1999 Final IFR/EIS 
and this SEIS, provide an alternatives analysis for all regulated discharges of dredged 
material.  The analysis evaluates alternative locations for various disposal sites and 
discharges.  As a result of the analysis and disposal site refinements, the total area of wetland 
fill associated with the project has been reduced from 30 acres for the plan evaluated in the 
1999 Final IFR/EIS to approximately 16 acres in the current plan. 
 
 
 
 
 
 
 
I-42.  The only mitigation action that involves discharge of dredged or fill materials into 
waters of the United States is the wetland mitigation project at the Martin Island embayment 
(creation of intertidal emergent marsh habitat).  As noted above, the revised 404(b)(1) 
evaluation provides a detailed evaluation and public interest review of this mitigation feature.  
Additional information on wetland impacts and the proposed Martin Island mitigation project 
are contained in Exhibit K-7 (Wildlife and Wetland Mitigation). 
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Division in the Waters of the United States, either dredged spoils disposal or mitigation that  

impacts the natural benefits of a site-specific area must include, under Federal law, specific plans 

for mitigation of negative impacts.  The requirement for CWA § 404 specifications includes even 

temporary dredged spoils disposal into waters of the United States that are posited as mitigation. 

E. The costs of mitigation of CWA § 404 impacts must be included in cost- 

feasibility determinations in the Supplemental CDEIS.  The Corps has used the fiction that they 

avoid wetlands to excuse the fact that there is not now proposed - nor has there ever been  

mitigation for the loss or destruction of Waters of the United States.  One of the most egregious  

examples of this failure is the fact that the Corps does not re-vegetate or contain unconsolidated  

I-43    dredged spoils disposal after placement.  This failure to mitigate even by avoiding the  

destruction of contiguous areas is Corps policy even when the Corps admits contiguous areas are 

valuable wetlands.  West Hayden Island has several wetlands ruined by unconsolidated fills, then 

determined not to be wetlands due to the presence of dredged spoils.  The Corps has disallowed 

wetlands that meet the hydrology and vegetation requirements for wetlands because migrating 

dredged spoils are not considered hydric soils.  Nowhere in the Supplemental CDEIS is the cost  

of CWA § 404 mitigation included. 

F. The Supplemental CDEIS may not attempt CWA §404 compliance if a sponsor  

will perform the work. 

Corps regulations require that if a sponsor performs the work a formal CWA 404  

independent permit must be obtained.  If a party other than the Corps, usually the local sponsor,  

I-44    opts to construct the project in lieu of the Corps, that party needs an independent permit.  If the 

party enlarges or modifies the Corps project, non-nal permit evaluation procedures will apply to  

the portions of the project not included in the Corps planning evaluation.  Where local sponsors 
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I-43.  The proposed project would result in the filling of approximately 16 acres of wetlands.  
Compensatory mitigation for these wetlands impacts, including the Martin Island is included 
in the proposed project, and the costs of the mitigation are included in the projected costs for 
the project.  The Corps disagrees with the other allegations in the comment, which relate to 
the Clean Water Act jurisdictional issue that is the subject of ongoing litigation in Jones v. 
Rose.  The Corps will contain dredged material behind containment dikes at all 29 upland 
disposal locations.  Dredged material placed in the Lonestar gravel pit would be contained 
within the pit walls.  Dredged material placed within Martin Island lagoon for wildlife 
mitigation purposes and to aid establishment of intertidal marsh vegetation would be 
contained within that man-made lagoon.  Only at three shoreline disposal sites would dredged 
material not be contained.  Thus the Corps will not impact contiguous areas, including 
wetlands, with our disposal operations.  Most disposal locations are scheduled for repeated 
use throughout project construction and O&M dredging and disposal operations thus allowing 
the Corps to avoid requirements for and impacts to additional lands, including wetlands.  Our 
disposal site selection process also focused on utilization of existing or former disposal sites 
to avoid impacts to additional lands.  The establishment of vegetation on an upland disposal 
site would not represent wetland mitigation as site conditions would be unsuitable for wetland 
plants. 
 
 
I-44.  The commenter appears to be interpreting law and/or regulation and Corps regulatory 
guidance.  The Corps will comply with all applicable law and regulation, and will follow all 
guidance as appropriate.  To the extent the comment is asserting facts pertaining to West 
Hayden Island, the assertion is the subject of ongoing litigation in Jones v. Rose. 
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perform ancillary work to the Corps-constructed project (e.g., a berthing facility) or perform  

work required as part of the local cooperation agreement (e.g., a diked disposal area), the sponsor 

needs a permit.  See the COE Regulatory Guidance Letter 88-09.  The failure to require  

compliance with specific site reviews of the CWA, when the Port-owned dredge “Oregon”  

worked maintaining the navigational channel, had resulted in the destruction of the  

environmental values of West Hayden Island.  Corps compliance with this regulation would have 

avoided that damage. 

4. Proper site-specific and programmatic reviews under Executive Orders 11988 and 11990 

must become part of the Supplemental CDEIS. 

I-45                       These executive orders require mitigation for the loss of beneficial aspects of floodplains 

and wetlands.  Specific plans for mitigation and estimates of those costs must be included in the 

Supplemental CDEIS. 

5. The Supplemental CDEIS must reflect the requirements of the WRDA and account for 

the costs of compliance with the WRDA. 

The Water Resources Development Acts provide direction to the Corps of Engineers on 

the hundreds of projects it undertakes.  Each WRDA contains authorizations, de-authorizations  

and housekeeping provisions regarding Corps water resources development activity.  The WRDA  

I-46    of 1986 is considered the Omnibus Act.  Most of the general provisions in the later WRDA's  

either amend or add to its sections.  It was the intention of the 1986 WRDA to require every new 

separable element and growth increment, including any beach enhancements of projects  

previously authorized, to reflect the new cost sharing formulas and environmental requirements 

found in the WRDA. 
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I-45.  The Final SEIS analyzes potential floodplain effects of the project in compliance with 
Executive Order 11988.  See Section 7.4.17 and Exhibit K-6 (Floodplains).  Similarly, the 
Final SEIS analyzes potential wetland effects of the project in compliance with Executive 
Order 11990.  See Section 6.6.2, Section 6.10 and Exhibit E (Section 404(b)(1) Evaluation).  
Contrary to the comment’s suggestion, neither Executive Order requires compensatory 
mitigation.  Rather, they require avoidance and minimization, which the Corps has provided.  
Finally, as noted above, the project does include compensatory mitigation for wetland losses 
as part of a mitigation plan developed by an interagency team, and the costs of that mitigation 
are included in the total project costs, and also included in the benefit-to-cost calculation. 
 
I-46.  Comment noted.  The project, as described in the 1999 Final IFR/EIS and this SEIS, 
complies with the requirements of the Water Resources Development Act (WRDA), including 
the cost-sharing requirements. 
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A. The 1986 WRDA Section 902(d)6 requires specific mitigation plans for impacts to  

I-47    bottomlands, such as the Cottonwood and Oregon Ash, heavily impacted by Columbia River  

dredging, whether or not they are wetlands. 

B. The site-specific review of the beach fills and the requirements of the WRDA 

must occur in the Supplemental CDEIS. 

The WRDA considers beach nourishment, whether called “shoreline fills” or “beach  

enhancements” a separable element.  The WRDA requires beach fills paid for by the government  

I-48    to be open to the public.  The Portland District Corps Civil Works Division has violated and  

continues to violate the WRDA and its own Regulations concerning beach enhancement found in 

ER 1165-2-130, 3 (d) and (e), requiring those beaches to be open to the public and to be subject  

to all applicable statutes and regulations. 

C. The supplemental CDEIS must provide specific plans to mitigate impacts to meet 

the requirement of the WRDA 

To this point the Corps has violated the WRDA requirements to make a determination of  

Negligible Adverse Impacts.  Section 906 of the WRDA provides that the Secretary of the Army  

I-49    shall not submit any proposal for the authorization of any water resources project to the  

Congress unless such report contains, in part, “a determination by the Secretary that such project will 

have negligible adverse impact on fish and wildlife.”  33 U.S.C. § 2283(d).  The present failure to 

 
       
6 These are in part the environmental requirements of WRDA-86 Section 902(d) which clearly state 
requirements for federal dredging projects and their maintenance after 1986: 
 

“(d) Mitigation plans as part of project proposals.  After November 17, 1986, the Secretary shall not 
submit any proposal for the authorization of any water resources project to the Congress unless such report 
contains (1) a recommendation with a specific plan to mitigate fish and wildlife losses created by such 
project, or (2) a determination by the Secretary that such project will have negligible adverse impact on fish 
and wildlife.  Specific mitigation plans shall ensure that impacts to bottomland hardwood forests are 
mitigated in-kind, to the extent possible.  In carrying out this subsection, the Secretary shall consult with 
appropriate Federal and non-Federal agencies. 
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I-47.  The commenter mistakenly references WRDA 1986, Section 902, which refers to 
maximum cost of projects.  The Corps concludes the commenter meant to reference Section 
906(d).  The WRDA requires either a mitigation plan for fish and wildlife losses associated 
with a project or a determination by the Secretary that the project will have a negligible 
adverse impact on fish and wildlife.  The channel improvement project includes a detailed 
mitigation plan for projected adverse effects to wildlife and wetlands.  See Exhibit K-7 
(Wildlife and Wetland Mitigation).  The mitigation plan was developed through a cooperative 
interagency process that included both state and federal resources managers.  The bottomland 
hardwood forest referred to in the comment does not occur in the Pacific Northwest.  Rather, 
this particular habitat type occurs in the lower Midwest and southeastern United States (from 
Texas-Louisiana, up the Mississippi River to Illinois, then eastward to Virginia, down the 
eastern seaboard to Northern Florida and across the Gulf States).  The wildlife mitigation plan 
for this project does have a riparian forest mitigation component that will more than address 
the estimated loss of riparian forest habitat (not wetlands) due to project related actions. 
 
I-48.  The Corps disagrees with the comment’s allegation of “violations” of WRDA.  The 
1999 Final IFR/EIS and the SEIS provide detailed analyses of the three sites proposed for 
shoreline disposal of dredged material from the channel improvement project.  All three sites 
will occur on public lands. 
 
I-49.  The Corps disagrees with the comment’s allegation of “violations” of WRDA.  As 
noted above, the channel improvement project includes a detailed mitigation plan for 
projected adverse effects to wildlife and wetlands.  See Exhibit K-7 (Wildlife and Wetland 
Mitigation).  As noted in his report dated 23 December 1999, the Chief of Engineers 
determined that additional studies and coordination would be performed to address concerns 
regarding fish species. Since the submission of the Chief’s Report, both NOAA Fisheries and 
USFWS have determined that the project will not jeopardize salmonid species.  Additional 
studies have been completed or are being conducted on smelt, sturgeon, and Dungeness crab 
(see Final SEIS, Exhibit K-1, K-2, K-4).  Exhibit K-1, Smelt, has concluded there will be no 
impact to the species due to dredging and disposal operations.  Exhibit K-2, Sturgeon, 
includes a mitigation strategy of minimization and avoidance in the event further studies 
indicate mitigation is warranted.  Exhibit K-4, Dungeness crab, addresses minimization and 
avoidance for entrainment of crab and further discusses the small impact due to disposal 
operations. 
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consider and mitigate the negative impacts on fish and wildlife caused by dredged spoils disposal 

is a violation of the WRDA. 

D. The supplemental CDEIS does not consider or offer explanations of violations of  

the WRDA by the Corps when it uses disposal sites on beaches in Oregon without the State Land 

Board's approval as required by the WRDA.  In addition the Corps uses disposal sites that were  

I-50    condemned. 

These are clear violations of the WRDA that would be continued if the Supplemental  

CDEIS is not changed.  The Port of Portland has alienated waters of the State that belong in the 

Public Trust due to the Corps’ violation of the WRDA. 

E. The present CDEIS contemplates fills that are misappropriations of WRDA funds. 

The Corps has not properly apportioned the cost sharing formulas found in the WRDA.  

By relieving local sponsors of their obligation to share project costs, defendants have also  

relieved local sponsors of financial incentives to reduce or eliminate unneeded or oversized  

aspects of the project.  The local sponsors have thereby increased the likelihood that the Project  

I-51    will cause more environmental damage than is necessary.  The Port of Portland (POP) exceeded  

the definition of beach nourishment when it filled above the High Tide Line when performing 

channel maintenance.  When the POP filled on top of beach enhancements, they appropriated  

those fills, declaring them uplands and private property due to Corps violation of the WRDA.  

The beneficial use of the spoils was not accounted for, and the Corps made payments from  

WRDA funds. 

6. The CDEIS should discuss the effect of sand fines below 30 microns on fish.  Those  

I-52    considerations should establish limitations on private parties working in the navigation channel  

identical to the limits adopted by the Corps. 
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I-50.  The Corps and the Port of Portland disagree with the comment’s allegation of 
“violations” of WRDA.  Although no specific “violations” are alleged in the comment, the 
Corps notes that sponsor ports are required, as part of the Project Cooperation Agreement, to 
provide all lands, easements and right-of-way required for project disposal sites. 
 
 
 
 
 
 
 
 
 
I-51.  While the comment provides no specific factual basis for the allegation of 
“misappropriation of WRDA funds,” the Corps disagrees with the allegation.  The cost 
sharing called for in the 1999 Final IFR/EIS and the SEIS requires the sponsor ports to share 
in the costs of many aspects of the project and is entirely consistent with WRDA.  The 
comment’s allegations regarding the Port of Portland appear to pertain to past activity 
involving issues that are before the court in Jones v. Rose and are therefore not appropriate for 
detailed response here. 
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Although not part of the current litigation, I believe there is an issue the Corps must 

address.  It is not enough to say the dredged spoils are clean sand.  Sand fines smaller than 30 

microns suspended in dredging and disposal, even if called mitigation, have disastrous  

consequences on fish.7 

I-52              This issue is made more important because the Corps often allows private sponsors and  

other private parties to mine the navigation channel under the authorization of the Corps' 

maintenance dredging.  This private mining often occurs during periods the Corps has promised  

not to work, when the fish are migrating.  The Supplemental CDEIS should discuss both issues.  

The effect of fines on fish and the limits the Corps will impose on private parties working in the 

navigation channel under the authority of the CDEIS. 

 

      Specific Argument produced to challenge the validity of the Supplemental CDEIS: 

For the most part my specific challenges to the CDEIS stem from three types of mistakes 

in the process. 

I. The CDEIS and all of the dredging documents produced by the Corps are  

fundamentally flawed by the Portland district’s failure to understand the difference in  

I-53    jurisdictional limits of the RHA and the CWA. 

II. The CDEIS is tiered on previous illegal documents and illegal actions to avoid the 

reasoned and complete consideration required by law. 

III. The CDEIS is a continuation of the Portland district’s use of a programmatic EIS to 

forego required site-specific environmental analysis and specific CWA 404 permits  

required by law. 

 
 
      
7 It is also obvious that mitigation that proposes to store temporarily dredged spoils in water would only 
exacerbate the effect of suspending fines of 30 microns or less.  Re-suspending those fines a second time would 
needlessly harm fish. 
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I-52.  The 1999 Final IFR/EIS and the SEIS address the effects of short-term localized 
suspended sediment and turbidity increases associated with the project.  See Sections 6.2, 6.6 
and 6.7.  The potential effects of these increases on fish were also addressed through the ESA 
reconsultation.  See Biological Assessment at 6.1.1, 6.1.5 and 6.1.36; NOAA Fisheries 
Biological Opinion at 6.2.2.1; and USFWS Biological Opinion at 5.3.2.1.  The proposed 
project does not include “other private parties” mining the navigation channel. 
 
 
 
 
 
 
 
 
 
I-53.  Comment noted.  Responses to specific issues are provided below in response to 
comments I-54 through I-59. 
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I. The CDEIS and all of the dredging documents produced by the Corps are  

fundamentally flawed by the Portland district's failure to understand the difference in 

jurisdictional limits of the RHA and the CWA. 

The failure to correctly understand the jurisdictional limits of the CWA has caused the  

I-54   Portland district Corps to severely under-consider the impacts of dredged spoils disposal on  

waters of the United States. 

The Portland District Corps’ failure to understand the jurisdictional limits of the CWA is 

obvious in three underlying assumptions found in all P.D. Corps NEPA dredging documents. 

1. The Corps assumes Waters of the United States are identical to navigable waters  

except for wetlands.  For this reason the Corps bases its consideration of impacts 

using the standard of Mean High Water rather than the High Tide Line.8 

2. The Corps assumes that if a Water of the United States is not a wetland that it is 

an upland and therefore not an impact to be considered in the CDEIS. 

See Biological Assessment Columbia River Channel Improvements Project 12-27  

I-55    December 28, 2000, 

“Upland High land; ground elevated above the meadows and intervals which lie on the banks  
of rivers, near the sea, or between hills; land which is generally dry; -- opposed to  
lowland, meadow, marsh, swamp, interval, and the like.  Generally any area that does 
not qualify as a wetland because the associated hydrologic regime is not sufficiently  
wet to elicit development of vegetation, soils and/or hydrologic characteristics.” 

 
Thus, when the Corps says “Upland” it may be an area below the HTL recently filled by 

the Corps.  The Corps does not feel the need to re-vegetate any of its fill.  But if that filled area  

was left alone in its normal circumstance it would support wetland vegetation.  The Corps has 

 
      
8 Perhaps the most current best explanation of the distinction between the CWA and RHA jurisdictional  
limits HTL and MHHT is found in the Federal Register / Vol. 64, No. 139 / Wednesday, July 21, 1999 / Notices 
page 39354: 

“Tidal waters landward of the mean high tide line are waters of the United States, but they are not 
navigable waters of the United States.  Therefore, tidal waters landward of the mean high tide line are 
subject to Section 404 of the Clean Water Act, but not Section 10 of the Rivers and Harbors.” 
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I-54.  The Corps disagrees with the comment’s assertion that the NEPA and Clean Water Act 
evaluations for this project are “fundamentally flawed.”  The Corps interprets the Clean Water 
Act as establishing the Ordinary High Water Mark as the jurisdictional limit, not the High 
Tide Line.  As noted above, the issue of the jurisdictional limits of the Clean Water Act is 
currently the subject of ongoing litigation in Jones v. Rose and is therefore not appropriate for 
more detailed response here. 
 
 
 
 
 
 
 
 
 
I-55.  See response I-54.  Shoreline disposal sites proposed for the channel improvement 
project have been evaluated under the revised Section 404(b)(1) guidelines and have been 
subject to public review and comment.  Also see response to comments SS-179 and I-38. 
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destroyed many acres of aquatic resources by deciding no wetland hydrology exists despite  

wetland vegetation, because the hydrology criterion was not met.  The Corps would make this 

determination based on the fact it was above the OHW line when the jurisdictional limit, if it 

applied, was the HTL.  Any Area below the HTL contiguous with the Columbia River is a water  

of the United States and any activity raising the bottom of a water of the United States requires a 

permit or its equivalent. 

For example all of the area identified as mp 0-105 on West Hayden Island that is  

I-55    proposed for dredged spoils disposal was below the HTL before it was illegally filled.9 

Another example is that the CDEIS proposes shoreline disposal sites.  Shoreline disposal  

sites require a CWA 404 Permit or the equivalent public interest review.  The definition of  

shoreline disposal sites is not different from to fills regulated by the WRDA.  Those fills are 

regulated as beach nourishment sites.  The Corps has isolated interior wetlands on WHI with 

shoreline disposal sites, whatever the Corps would call them.  The WRDA does not allow the  

Corps to eliminate public access with a fill into waters of the United States, but this has been the  

result of fills so defined. 

3. The Corps is under the impression that impacts to waters of the United States 

need not be mitigated nor considered if they are not a wetland. 

The Corps proposes no mitigation for dredged spoils disposal in the CDEIS.  Both the  

I-56   CWA and WRDA and executive orders require mitigation even if the areas filled were not  

wetlands.  The Corps should require this mitigation and the prospective cost should be included  

it the economic analysis. 

 
 
 
      
9 Illegally filled waters of the United States continue to be waters of the United States. 
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I-56.  See response I-54.  The Corps disagrees with the statement that the proposed project 
does not include mitigation.  To the contrary, the project includes a detailed plan to provide 
extensive mitigation for wildlife habitat from impacts to agricultural lands, riparian lands and 
wetlands.  See 1999 Final IFR/EIS, Appendix G and response to comment I-47. 
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II. The CDEIS is tiered on previous illegal documents and illegal actions to avoid the 

reasoned and complete consideration required by law. 

The CDEIS is incomplete because its structure bases its consideration on the belief that  

the CDEIS need only consider the additional impacts of deepening the channel three more feet.  

This is not true.  The project would be a reauthorization of maintenance dredging for the  

deepened channel.  If previous consideration of maintenance dredging is incomplete, then the 

CDEIS is fatally flawed unless correctly considered in the present process. 

It is a fact that the Corps tiered10 the CDEIS on previous NEPA and non-NEPA  

documents that I do challenge.  The Ninth Circuit has decided, concerning tiering, that if a  

I-57   current document tiers on a previous document, the Court may review the portion of the previous 

document tiered upon.  Without extensive restructuring of the CDEIS, a supplement will fail to 

avoid the current litigation. 

The Columbia and Lower Willamette Rivers Navigation Channel, Oregon and 

Washington, Integrated Feasibility Report for Channel Improvements and Environmental Impact 

Statement (“CDEIS”) was prepared simultaneously with the “The Columbia and Lower  

Willamette River Navigation Channel Integrated Dredged Material Management Study and 

Supplemental Environmental Impact Statement, (“O&M SEIS”).  The Channel Deepening EIS is 

 
 
      
10 Tiering refers to the coverage of general matters in broader environmental impact statements (such as 
national program or policy statements) with subsequently narrower statements or environmental analyses (such as 
regional or basin-wide program statements or ultimately site-specific statements) incorporating by reference the 
general discussions and concentrating solely on the issues specific to the statement subsequently prepared.  Tiering 
is appropriate when the sequence of statements or analyses is: 
 

1.  From a program, plan, or policy environmental impact statement to a program, plan, or policy 
statement or analysis of lesser scope or to a site-specific statement or analysis. 
2.  From an environmental impact statement on a specific action at an early stage (such as need and 
site selection) to a supplement (which is preferred) or a subsequent statement or analysis at a later stage 
(such as environmental mitigation).  Tiering in such cases is appropriate when it helps the lead agency to 
focus on the issues which are ripe for decision and exclude from consideration issues already decided or not 
yet ripe. (See 40 CFR 1508.28 and ER 200-2-2, Appendix 3, page 60). 
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I-57.  The Corps disagrees with the comment’s characterization of environmental 
documentation for other projects as “illegal” or otherwise inadequate.  Nevertheless, the 1999 
Final IFR/EIS and Final SEIS for the channel improvement project are not “tiered” on any 
prior documents.  These project-level documents fully evaluate the potential effects of the 
channel improvement project.  As required under CEQ’s NEPA regulations, the 1999 Final 
IFR/EIS and Final SEIS incorporate by reference material from prior project-level studies 
where appropriate (i.e., where the effect is to cut down on bulk of the EIS without impeding 
agency and public review of the action).  40 C.F.R. 1502.21.  Incorporation by reference 
differs from tiering, in which project-level documents narrow the range of issues considered 
in prior program-level documents.  40 C.F.R. 1502.20. 
 
For purposes of evaluating the effects of the channel improvement project, the 1999 Final 
IFR/EIS and Final SEIS fully address the effects of maintenance dredging as well as the 
effects of deepening the channel to 43 feet.  Throughout the 1999 Final IFR/EIS and Final 
SEIS, the quantities of material to be dredged and disposed included both construction and 
maintenance quantities, as well as incremental changes in future maintenance quantities 
associated with deepening.  Similarly, the evaluation of potential effects of the project covers 
both construction and maintenance activities.  Additional analysis of the effects of 
maintenance dredging for the 40-foot channel is contained in the June 1998 Dredged Material 
Management Plan & Supplemental Environmental Impact Statement (DMMP), which is 
properly incorporated by reference in the 1999 Final IFR/EIS and Final SEIS (i.e., briefly 
summarized and cited). 
 
For the purposes of comparing alternatives, the “No Action Alternative” is maintenance of the 
40-foot channel, which is the Congressionally authorized present course of action that was 
approved in the 1998 Record of Decision.  It is therefore the appropriate choice for the no-
action alternative.  See CEQ “Forty Most Asked Questions” at Question 3.  Use of the 40-foot 
channel as the no action alternative does not mean that its effects are not evaluated.  On the 
contrary, as noted above, the effects of maintenance dredging are addressed in the 1999 Final 
IFR/EIS and Final SEIS are therefore available to the public and to decision makers. 
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not only tiered on the environmental considerations of the 1999 O&M SEIS, it also uses that  

option as the no-action alternative (Vol. 1, 9-11). 

The O&M SEIS was tiered on the unconsidered and illegal past and vitiated itself with  

past and unconsidered fundamental assumptions in previous documents.  It was the lack of  

I-57   consideration that caused an SEIS to be necessary in the first place.  The CDEIS makes the same  

error by proxy when it assumes present dredging to be the “no build” option.  

The CDEIS and the 1999 O&M SEIS are also tiered on three O&M dredging FONSI’s11 and the 

original 1975 EIS entitled, “1975 Final Environmental Impact Statement Columbia and Lower 

Willamette River Maintenance and Completion of the 40 Ft. Navigation Channel Downstream of  

Vancouver, Washington and Portland, Oregon.” 

The CDEIS and O&M SEIS rely heavily on the 1975 EIS for justification of the  

environmental impacts.  The 1975 EIS was not sufficient when it was produced and is certainly  

I-58   unable carry the load required by NEPA some 24 years later. 

A Finding of No Significant Impact is a decision to not produce or supplement an  

EIS, and cannot double as a CWA 404(b)(1) review or expand the original EIS.  A FONSI may  

not be tiered on a previous FONSI.  An Environmental Assessment that determines an EIS is not  

necessary serves as the basis for the relevant FONSI.  No EA or FONSI can correct errors or  

change the 1975 original EIS. 

 
 
      
11 For example: It is relevant that the environmental analysis for maintenance dredging challenged in Jones v. 
Rose between 1983 and 1999 consists of four FONSIs: 
 
    12-16-1983  Oregon Maintenance Dredging  River Mile 3-106 
    5-12-1989   Oregon Maintenance Dredging  River Mile 3-106 
    6-12-1989   Oregon Maintenance Dredging  River Mile 40-106 
    4-29-1994   Oregon Maintenance Dredging  River Mile 3-106 
 

A FONSI is the decision not to make an environmental analysis and subsequent NEPA processes may not 
disregard their cumulative impact without independent review. 
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I-58.  As noted above, the 1999 Final IFR/EIS and Final SEIS are not tiered on prior 
documents and fully evaluate the effects of channel deepening and of maintaining the channel 
once deepened.  The 1999 Final IFR/EIS and Final SEIS effects analysis for the channel 
improvement project includes a detailed evaluation of the potential cumulative effects of the 
project (Section 6.12). 
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When in 1998 the O&M SEIS was finally produced, the cumulative acts and their  

impacts should have been considered.  They were not.  Each successive EA must consider all the 

previous EAs which determined an EIS was not necessary in order to determine if a SEIS is 

necessary.  The changes and new locations of disposal sites in the aggregate, roughly doubling  

the number of disposal sites, should have triggered an SEIS.  They did not.  The changes to the  

1975 EIS found in the FONSIs were never given the reasoned consideration required by NEPA  

and other laws. 

These documents clearly attempt to supplement the 1975 EIS.  All changed the scope of  

the Corps maintenance program, added disposal sites, and were based on Environment Analysis 

documents never given public notice or allowed public comment.  All of the above documents  

are tiered on the 1975 EIS.  The Jones v Rose complaint clearly alleges the 1975 EIS clearly  

I-58   cannot complement the CDEIS in the way required by NEPA.  Clearly the fact all previous  

NEPA dredging documents are legally insufficient prevents the Corps from truncating the  

CDEIS to the consideration of only additional impacts.  Without major restructuring it is  

unlikely the Supplement to the CDEIS can escape the current litigation.  The CDEIS and the  

O&M SEIS tiers not just on the process, but all of the previous O&M dredging impacts as they  

exist, whether previously considered or legal.  In both NEPA processes dredging impacts were  

the “no-action” alternative.  The CDEIS is fatally flawed when it tiers on existent illegal  

dredging impacts.  Yet the Corps tries to build its case for channel deepening by grandfathering  

its own illegal actions. 

Additionaly [T]iering to a document that has not itself been subject to NEPA review is  

not permitted, for it circumvents the purpose of NEPA.  See Kern v. United States Bureau of  

Land Management, 284 F.3d 1062 (9th Cir. 03/22/2002).  Corps DMMS plans are not NEPA 
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 Individuals-52

documents.  Because the CDEIS or the O& M SEIS may not tier to a DMMS, adequate 

consideration of dredged spoils impacts depend on the analysis contained in the EIS itself.  The 

sum total of the analysis for many issues in the CDEIS and the Supplemental CDEIS is the 

assumption that it was considered in the 1998 DMMS and other non-NEPA dredged material 

disposal plans: For example the fact that certain disposal sites were considered in a previous non 

NEPA plan is not a consideration of the environmental consequences of the effects of channel  

deepening.  The CDEIS must itself address those impacts. 

III. The CDEIS is a continuation of the Portland district’s use of a programmatic EIS to 

forego required site-specific environmental analysis and specific CWA 404 permits  

required by law. 

The Corps has failed to produce site-specific EIS’s for Corps actions in each of the  

dredging documents listed above.  The Corps has consistently used the ROD for the  

programmatic NEPA and maintenance dredging DMMS coupled with a programmatic 401(b) 

review in lieu of a CWA 404 public interest review.  Other courts have already found this  

I-59    process to be inadequate for compliance with the CWA. 

Where there are large scale plans for regional development, NEPA requires both a 

programmatic and site-specific EIS.  See City of Tenakee Springs, 778 F.2d at 1407.  The Corps 

has not produced site specific EIS’s for dredged spoils disposal connected with maintenance 

dredging.  Two simultaneous Corps actions on West Hayden Island serve as an example of this 

confusion of site-specific and programmatic reviews.  First its requirement that the Port prepare  

an EIS for filling on WHI, and second its own simultaneous failure to prepare an EIS for Corps 

filling of hundreds of acres on WHI. 

 
 
 
Page 17 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
I-59.  As discussed in response to comments I-38 through I-44, the revised 404(b)(1) 
evaluation fully satisfies the requirements of Section 404 of the Clean Water Act for 
discharges of dredged or fill material associated with this federal navigation project.  
Similarly, as discussed in response to comments I-57 and I-58, the project-level 1999 Final 
IFR/EIS and Final SEIS for the channel improvement project fully satisfy the requirements of 
NEPA for evaluating and considering the potential environmental effects of the project, 
including site-specific effects. 
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The Ninth Circuit has taken the position, that they [a]ssume that government agencies  

will comply with their NEPA obligations in later stages of development.” Conner v. Burford,  

848 F.2d 1441, 1448 (9th Cir. 1988), cert. denied, 489 U.S. 1012 (1989).  That assumption is no 

longer tenable where the Corps has blurred the distinction between a site-specific EIS and a 

programmatic EIS.  The Corps has made it perfectly clear on West Hayden Island and the length  

of the Columbia River to the ocean, that the Corps considers its “Columbia and Lower  

I-59   Willamette River Navigation Channel Integrated Dredged Material Management Study  

(DMMS)” and “Supplemental Environmental Impact Statement” (the “O&M SEIS”) to be  

sufficient for use as site-specific EIS’s and CWA 404 permits when implementing dredged spoils 

disposal.  At this point one must assume that the Corps does not intend to produce site-specific 

reviews for Channel Deepening projects.  If this is not true the Corps should identify which parts  

of the plan will receive site specific reviews in the CDEIS. 

When the CDEIS considers the DMMS and O&M SEIS as the “no build” option, it  

adopts the failure to provide site-specific reviews in those documents as part of its consideration. 

 

Issues before the Court relevant to the Validity of the Supplemental CDEIS: 

The following issues, here briefly described, are currently before the Court in Jones v.  

Rose and are relevant to the sufficiency of the Supplemental CDEIS. 

1. The CDEIS is tiered on more than just illegal documents.  The CDEIS is tiered on the  

I-60    illegal dredging actions of the Corps and others.  For example, 

a. A confined disposal site is assumed on West Hayden Island because of the fact  

that the Corps and Port have illegally created a dredged spoils disposal area on WHI. 
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I-60.  Comment noted.  The Corps disagrees with the allegations of “violations” of various 
laws in this comment.  Some of the issues addressed by the commenter are currently the 
subject of ongoing litigation in Jones v. Rose and are therefore not appropriate for detailed 
response here.  To the extent substantive comments relate to the proposed channel 
improvement project and the adequacy of the NEPA documentation for the project, they are 
addressed in the above responses to comments I-33 to I-59 and in responses to other 
comments.  Those that are not a subject of the ongoing litigation in Jones v. Rose are 
addressed point by point below. 
 



 Individuals-54

b. The Port has illegally condemned land used for maintenance dredged spoils  

disposal.  The illegal confined disposal site on WHI is located on property condemned by the 

Port for that purpose.  The WRDA, Water Resources Development Act, forbids the  

condemnation of property for dredged spoils disposal.  The Port’s deed for the disposal site on  

WHI was transferred under the threat of condemnation. 

c. Specific illegal actions - such as the failure of PGE to mitigate a permitted  

disposal and the Port of Portland’s illegal diking of wetlands - have created conditions in the  

waters of the United States on WHI which are not of normal circumstance.  Until these issues are 

resolved, consideration of WHI as part of the CDEIS supplement is premature. 

d. The Port is without authority to alienate public trust property without permission  

I-60    from the state.  The Port is, as a sponsor, required by the WRDA to provide dredged spoils  

disposal sites.  The Port has avoided due process to provide sites for disposal that it did not own. 

e. The CDEIS and previous NEPA documents are not sufficient to provide  

compliance with The Water Resources Development Act, WRDA.  The WRDA requires  

mitigation.  NEPA requires public consideration of that mitigation. 

f. The Corps does not understand the difference between maintenance and  

construction as it relates to the levels of consideration mandated by NEPA for the purposes of the 

WRDA.  For example: Maintenance of an authorized project requires no needs statement,  

because the need was established in the original authorization.  The channel deepening project is  

a reauthorization of the project and cannot rely on the non existent needs statement of a  

maintenance program previously authorized. 

g. Construction of this Channel Deepening project is a privately sponsored project. 

Disposal sites for construction must be considered separately from disposal sites for 
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I-60 (con’t).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(f)  The 1999 Final IFR/EIS presented the purpose and the need for this federal action.  The 
Final SEIS further describes additional purpose and need for project modifications made since 
the 1999 Final IFR/EIS. 
 
 
 
 
 
(g)  The Corps disagrees.  This project is not being “privately sponsored.”  A non-federal 
sponsor is required by federal law for this project.  The non-federal sponsors for the project 
are public entities. 
 



 Individuals-55

maintenance.  Site-specific purpose and need and alternative site consideration are a must for 

privately sponsored disposal sites.  In addition, the private sponsor must obtain a CWA 404 

permit for a construction disposal site.  Mitigation is required. 

h. Beach nourishment or whatever euphemism the Corps would use for dredged  

spoil disposal along a shoreline for construction is authorized in a different section from dredged 

spoil disposal in the WRDA, and Corps regulations regard such fills as separable elements liable 

to certain regulations.  The Corps regulations require a site-specific CWA § 404 specification for  

I-60    fills on beaches or shores.  Neither the WRDA nor Corps regulations allow federally-funded  

land creation that excludes the public from the shoreline. 

i. The Corps to this point has used the combination of a programmatic Record of  

Decision for the programmatic EIS coupled with a programmatic 404(b) evaluation  

in lieu of site-specific CWA 404 permits.  The programmatic 404(b) evaluation amounts to the 

affirmation, without specifics, that wetlands will be avoided.  Although this procedure is illegal  

in many ways, it points to a deficiency in the procedure in the combining of purposes for the 

production of the CDEIS.  The CDEIS is a programmatic document.  Its use in lieu of a site- 

specific EIS is a violation of law.  An example of the problems that can be created by this Corps 

misunderstanding is the fact that the Port has discontinued production of an EIS or supplemental 

EIS on West Hayden Island, even though its production was assumed in both the CDEIS and 

DMMP. 

j. It is black letter law that an EIS may not serve as a CWA permit. 

k. The CDEIS and supplemental CDEIS are themselves itself a violation of the  

Executive Orders (“EO’s”) EO #11988 and EO #11990, and is tiered on documents that are in 

violation of those executive orders.  For example: No actual consideration of EO #11988 is 
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I-60 (con’t).   
 
 
(h)  All disposal sites, including shoreline disposal, have the same authorization on this 
project.  A 404(b) evaluation has been prepared for disposal in waters of the United States.  
See responses I-38 to I-40.  The project does not create land that excludes the public from the 
shoreline. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(j)  It is unclear the commenter means by this comment.  The Corps does not issue itself 
permits on its projects; however, the Corps does comply with requirements of Section 404 of 
the Clean Water Act.  See responses I-38 to I-40. 
 
(k)  See response to I-45. 
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found in the Supplemental CDEIS, the CDEIS, the DMMP or any document on which they are 

tiered.  The CDEIS document claims such consideration will be given.  Consideration of the 

floodplain is required by NEPA in the document.  This consideration must include effects on the 

beneficial values of the floodplain in excess of the displacement of floodwaters. 

l. Corps compliance of EO #11988 is based on a finding of “No Practical  

Alternative,” yet the Portland District Corps has never made such a finding in any dredging 

document. 

m. Public notice of a finding of No Practical Alternative is required by Corps  

regulation.  None has ever been given, due to the fact no such finding has ever been made. 

n. An analysis of floodplain effects that derives its meaning from the removal of fill  

I-60    below sea level in tidal waters borders on fraud. 

o. In application of NEPA documents upon which the CDEIS is tiered, there was –  

and continues to be - wetlands destruction.  Although the CDEIS and DMMP claim otherwise  

the lack of consideration is a violation of EO #11990.  There is probably no better example of the 

disastrous effect of this cavalier approach to wetland effects than Benson Pond.  Benson Pond  

was filled in as part of a beach nourishment action occasioned by the fact that a beach  

nourishment disposal area was depicted on a dredged management plain.  This was done despite  

the fact that the entire area was previously delineated as a wetland by the Corps.  The fill at  

Benson Pond cut off over one hundred acres of delineated wetlands from the river.  An  

additional wetland west of Benson Pond was cut off from the river by several dredged spoils 

shoreline disposals.  Such actions require that the review and action forcing provisions of  

Executive Order #11990 be part of the CDEIS.  Past actions and NEPA documents may not be  

tiered upon in a way that avoids such consideration. 
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I-60 (con’t).   
 
 
 
(l)  The Final SEIS has been revised to further clarify compliance with the Executive Order 
11988. 
 
 
 
(m)  See response to I-60(l).  Adequate public notice is provided through the NEPA process. 
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p. Because the Corps repeatedly uses earlier fill sites, many wetland areas that were 

previously wetlands do not meet the vegetation criteria of the Corps, although the past and  

present normal circumstances would support such vegetation.  The required consideration of  

normal circumstances triggers the review and action forcing provisions of EO #11990. 

q. The Corps and the sponsors typically do not re-vegetate the edges of their dredged  

spoils disposal.  This failure is most egregious when those dredged spoils disposal are next to 

delineated wetlands.  West Hayden Island is replete with examples of wetlands where the  

vegetation is suffocated by migrating dredged spoils.  Exacerbating this condition is the fact that  

Corps wetland specialists have on WHI regarded the surface presence of these dredged spoils as  

Pilchuck soils that defeat a wetland delineation.  Unless the Corps required immediate re- 

I-60    vegetation of dredged spoil disposal contiguous to wetlands, the loss of those wetlands must be  

considered in the context of the review and action forcing provisions of EO #11990. 

r. Cumulative and related effects must be considered. 

Under NEPA, the "scope" of an EIS is the "range of actions, alternatives, and impacts"  

that it must consider.  Among these are "connected," "cumulative," and "similar" actions, and 

"indirect" and "cumulative" impacts. 40 C.F.R. § 1508.25. Also included as an impact is induced 

growth.  By law, the Corps must assess the indirect impacts of growth inducing effects related to 

changes in land use patterns, changes in population density, and indirect adverse effects on air  

and water as well as the ecosystem. 

The Corps hoped to avoid this consideration in the CDEIS by explaining that the effects  

will be minimal because the present maintenance program was the “no build” option.  In this  

vein the Corps stated, 
 

"Incremental environmental impacts from the channel deepening itself are expected 
to be minimal since the deepening will be limited to the existing channel footprint 
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I-60 (con’t).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(r)  We disagree.  Oregon ash-forested floodplain on West Hayden Island is present in the 
vicinity of the City of Portland.  Tracts of this habitat type can be found on Sauvie Island, 
Government Island, the Sandy River delta and the Vancouver Lowlands, for example.  The 
project does not include plans to discharge in wetlands on West Hayden Island.  See response 
I-58 pertaining to cumulative impacts. 
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in which dredging has taken place for many years.  For this reason, the Corps  
cumulative effects analysis in the CDEIS focused on habitat impacts from increased  
sediment disposal resulting from the project as the best means for assessing  
cumulative environmental effects." CDEIS, Response #13. 

 
This claim of "minimal environmental impacts" is evidentially based on the Corps' 

interpretation that the word "cumulative" in the context of this project does not have the same 

meaning as it would have in any other context.  Instead, the Corps interprets cumulative to  

represent only the additional harm stemming from this proposed incremental increase in  

dredging.  This is not acceptable.  The FEIS, both as a matter of law and good sense, must cover  

the cumulative effect of past, current, and proposed dredging on the river system.  See 40 C F.R.  

§ 1508.7. 

For example the Oregon Ash forested floodplain on West Hayden Island is effectively the  

I-60    last wetlands of its type in the vicinity of the City of Portland not filled by Corps, or Port's legal  

and illegal fast land creation.  This failing of the CDEIS is compounded by the fact that all  

previous plans and NEPA documents focus solely on the beneficial impact of international trade 

represented by this expansion of industrial land. 

Another significant omission from the Corps' alleged cumulative effects analysis is that  

of future dredging projects.  The Corps alludes to future deepening projects but does not address 

them in the document. 

In attempting to assess impacts on future port development the Corps makes the  

following prediction: "Actions related to channel deepening would include: ... continued 

development of port facilities to meet future needs; and contributing to the maintenance of  

current levels of economic and population growth in the region." Vol. I at 6-57.  Yet in direct 

contradiction, the Corps states "channel deepening in itself would not induce additional ship 
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traffic.  Likewise, it would not contribute to development of additional ports or port facilities."  

Vol. I at 6-51. 

This failure to address future impacts undermines the credibility of the CDEIS and its 

sufficiency under the law.  Does the CDEIS assess the possible impacts that industrial land  

creation could have upon surrounding areas?  Since past negative impacts alone have been highly 

significant, the Corps' failure to address this area contains no evaluation whatsoever of the  

impact on natural resources of future Port of Portland or other Port land creation, using fill mined 

from and derived from Federal maintenance dredging.  The Corps does not just ignore the  

induced future development of WHI that it uses as a principle part of its needs analysis.  The  

Corps continues to deny that the Port of Vancouver's plan to use dredge spoils from the  

I-60    deepening project to fill over 600 acres of valuable habitat at the Gateway site in the name of  

Port development is a connected, cumulative, and similar action.  The CDEIS does not disclose  

nor does it analyze the environmental impacts of this connected port development, which,  

instead, is billed as beneficial use of dredge spoils.  Future development of West Hayden Island  

and the Gateway area will have extensive impact on wildlife and the environment.  Regardless of 

whatever alleged development benefits are associated with this action, the environmental cost  

must also be fully assessed in the reconsideration of the CDEIS.  The Supplemental CDEIS  

adopts the same logic.  Correctly assessing the failure of this strategy in the Supplemental  

CDEIS, the Corps has tried another tact to avoid the consideration of cumulative and related  

effects.  The Corps has had the private sponsors claim in the Supplemental CDEIS that marine 

development would occur whether or not channel deepening occurs. 

The Corps believes that those statements relieve the Corps of site-specific consideration  

of cumulative and related impacts.  While very clever, this is wrong.  Obviously a project that 
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would re-authorize maintenance dredging does not escape review of the dredged spoils disposal 

because it was authorized by the previous project.  As example, the Port of Vancouver says the 

development would use dredged spoils in the future from already authorized maintenance  

dredging.  The Corps must consider post and present and future effects of related actions whether 

they would occur if the project occurred or not. 

At some point the consideration of cumulative past and present related actions must be 

applied to site-specific situations. 

s.  The omission of a reasonably complete discussion of possible mitigation  

measures would undermine the "action forcing" function of NEPA.  Without such a discussion, 

neither the agency nor other interested groups and individuals can properly evaluate the severity  

I-60    of the adverse effects.  Robertson v. Methow Valley Citizen's Council, 490 U.S. 332 (1989). 

To meet the objections of the other federal agencies the Corps has proposed mitigation of  

a highly speculative nature involving temporary and permanent "in water" disposal of dredged 

spoils.  Where the CDEIS proposed to only study the impacts posed by the project to the fish in  

the estuary, the supplemental CDEIS acts without studies.  This mitigation also reduces the cost  

of the project giving the Corps a reason to act without consideration.  The Supplemental CDEIS,  

like the CDEIS, fails to appropriately evaluate reasonably foreseeable significant adverse or  

positive effects on aquatic species because they are both only a part of complete mitigation.  

Neither the CDEIS or Supplemental CDEIS has data or analyses from which to draw  

conclusions.  To fully evaluate its adverse effects, the project should not commence until after 

studies are done and appropriate mitigating actions are specifically designed and funded. 
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I-60 (con’t).   
 
 
 
 
 
 
 
 
 
(s)  See responses to I-28, I-45, and I-49. 
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t.  Illegally filled waters of the United States remain waters of the United States until 

they obtain proper specification.  The Corps may not determine that a site is not a water of the 

United States because the Corps previously illegally filled it. 

 

Conclusion:  I propose a meeting to discuss and focus these issues in the context of the  

upcoming reconsideration.  Beyond the prospect of legal and reasoned consideration in the  

context of the reconsideration of the CDEIS, a clear statement of the federal government on any  

of these issues would advance or avoid the current litigation.  Perhaps it is possible that if we are  

I-61    unable to agree on the relevance of some issues, we might be able to seek the guidance of the  

court prior to the publishing of the supplemental CDEIS. 

I am available for any dialogue concerning these or other issues.  Please call.  In addition  

I will very happily make my time available to demonstrate the physical degradation caused by  

the Corps' failure to make the adequate considerations required by law. 
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I-61.  Since this letter was received, a Port of Portland representative met with the commenter.  
The Corps and sponsor port representatives continue to be available to meet to discuss these 
comments and responses at the commenter’s convenience. 
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Commander, USACE-Portland 
Attn: CENWP-PM-F(CRICIP) 
P.O. Box 2946 
Portland, OR 97208-2946 
 
Gentlemen: 
 

Re: Columbia River Channel Deepening Project 
 

We would like to comment for the record on the proposed deepening of the Columbia 
River.  To begin with, we are not totally opposed to the idea of a deeper channel, but we are 
deeply concerned about the disposal sites that have recently been proposed, and renamed as 
“Restoration” sites.  Also, we are disturbed about the way the Corps and others keep finding  
what they hope will be more acceptable sounding solutions for accomplishing the same end 
result, including the new project name, Columbia River “Channel Improvement” project. 

I-62 
We live a stone’s throw from the Columbia River channel, in the historic site of Altoona, 

Washington.  My husband, a Chinook Indian, was born and raised here, and we’ve resided here 
for over 66 years.  During that time, we have witnessed and been affected by continual changes 
in the river’s features, most of which have been created by the Corps.  In the early 1950’s, we 
could observe Astoria, Oregon without any visual obstructions, in contrast to today, as Rice 
Island looms higher and higher every year with dredge spoils. 
 

My husband’s Chinook Indian ancestors have always lived in this area, utilizing the 
Chinook salmon and other abundant fish species in their diets, and as a way to earn a living.  He 
himself has gillnetted since he was 9 years old, learning the trade from his parents.  All that time, 
he carried out his fishing between the Pillar Rock area and the mouth of the Columbia, most of it 
between Pillar Rock and to the Grays Bay, and along the Miller Sands area.  As the years passed, 
one by one, the drifts had to be abandon because of shallowing of the river due to dredging, and 
the driving of pile dikes-all for the sake of “channel deepening, or if you will..channel 
“improvement”!  We now look out our window and see ship waves breaking on sand bars where 
we used to drift with fairly deep gillnet gear.  Other drifts are useless because of channel  
markers, etc. that have been installed to aid in ship navigation. 
 

Worst of all, we lost the historic, former Columbia River Packers (later BumbleBee) 
cannery dock buildings which were knocked down and destroyed in November, 1998.  We have 
every reason to believe that wakes from fast moving, deep draft ships contributed the that  

I-63    disaster.  The wake varies with size and speed of the ships of course, but there are certain ones  
such as the Hanjin container ships that cause extreme wave action...pulling heavy drift logs off 
the beach, out under the dock area where they would lodge and knock out pilings.  When the 

 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-62.  Comment noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-63.  Comment noted. 
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dock collapsed, a large log had wedged under a corner of the building where a large boiler stood, 
toppling several pilings.  That corner went down, creating a domino effect as the whole structure 
sagged and fell into the river.  Since there was no way to document which ships had passed in the 
night, it was impossible to file any kind of loss claims against anyone.  But, it only stands to 
reason that after years of faster and deeper ship traffic moving up and down the river, and 
numerous incidents of these types where logs damaged the underpinnings of the structure, that 
the final blow would one day occur! 
 

We spent years, and thousands of dollars replacing dislodged pilings in our attempt to 
preserve the old cannery.  We contacted the U.S. Coast Guard and pleaded for speed limits to be 
imposed to reduce the damage, but to no avail. Our concern now, with the Corps (and the various 
Ports) plans to deepen the channel, is that there will be less and less concern for the facilities that 
exist along the shores, and for the people that enjoy recreation or attempt to earn their living in 
the once respected commercial fishing industry on the Columbia River.  All indications point 
now to the number one priority being in the interest of bigger and faster ships for international 
commerce. 

I-64 
The proposed dumping sites along the lower Columbia River, including the Miller Sands 

area for “restoration” are really the last straw.  It amounts to the loss in our particular fishing area 
of one of the best, and only gillnet drifts left!  We haven’t heard of any consideration in the plan 
to mitigate the loss to the fishermen!  We have contacted the Corps in the past and requested 
dredge spoils be pumped on the beach in front of Altoona...as the fishing drifts have already  
been destroyed here!  We urge you to strongly look for other ways to dispose of the spoils, 
including along the river’s north shore between Pillar Rock and Harrington Point before you 
proceed to destroy yet more fishing grounds!  We have always cooperated with the Corp in the 
past, allowing utilization of our dock as a staging area, and as a personnel loading convenience 
for Port of Portland crews.  We have a plaque on our wall thanking us for that from the Port of 
Portland, but we would rather have some sand dumped here as a means to save the Miller Sands 
fishing drift! 
 

 
 
Cc:  USCG 

Corps of Engineers Response 
 
 
 
 
 
 
 
I-64.  The proposed restoration action would impact approximately 14% of the 1,629-acre 
Miller Sands Drift.  Thus, the restoration action would not impact 86% of the area available for 
the drift.  Some alteration in how the drift is fished would occur because of the pile dike 
structures and subsequent infill of material. 
 
We have conducted an extensive review through our planning process of potential disposal 
sites in the project area.  Disposal on the beach between Pillar Rock and Harrington Point 
would adversely impact shallow water habitat, including Critical Habitat as designated by the 
NOAA Fisheries for various salmonid stocks in the Columbia River.  Consequently, state and 
federal resource agencies would not allow consideration of shoreline disposal other than at 
Miller Sands, Skamokawa and Sand Island at St. Helens, Oregon. 
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From: Jere Albright [mailto:jereshome@kalama.com] 
Sent: Saturday, September 14, 2002 9:43 PM 
To: Willis, Robert E 
Subject: Dredging the Columbia? 
 
 
I have lived near the Columbia River since 1946. In that time, I have seen untold thousands of 
acres of wetlands covered with dredges spoils from the Columbia River!  I think that it's time  

I-65    we stop!  As a youngster, I can remember untold numbers of Ducks and Geese, Beaver,  
Muskrat and various other wildlife in these areas.  I used to spend hours hunting and fishing  
these areas! Now, they are gone forever!  I wish that my Grandchildren could enjoy our area, 
as I once did!  I say "NO MORE DREDGING!". 
 
Thank You! 
Jere Albright 
Kalama, WA 
 

Corps of Engineers Response 
 
 
 
 
 
 
I-65.  The proposed project contains wildlife mitigation directed at off-setting project related 
impacts.  The project also includes significant ecosystem restoration features directed at restoring 
historic alterations to important habitats along the lower Columbia River.  In addition, many state, 
federal, local and non-governmental entities are currently directing their efforts at habitat 
restoration along the lower Columbia River.  The Corps is participating in these efforts through 
various authorities provided through congressional action.  The Corps hopes these various efforts 
are successful in partially restoring the lower Columbia River ecosystem. 
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Patrick Huber 
721 E. 11th St. 
Davis, CA 95616 

 
 
Dear USACE: 
 

I am writing in regards to the proposed dredging of the Columbia River.  We are 
currently at a crossroads for the fate of the native salmon runs in the Northwest.  Many 
runs have dwindled to the point that they have to be listed as endangered.  This proposed 
project displays an incomplete ecological analysis of the effects of this project on the 
Columbia River salmon runs.  There can be little doubt that a project of this magnitude 

I-66   will have a significant impact on the salmon that use this river.  While we are currently  
trying to find ways to bring the runs back from the brink of extinction, if this project will  
seriously impact the runs, we should table the proposal for the indefinite future.  The 
analysis should look to future effects of this action, rather than just short-term 
ramifications.  Further, the environmental analysis should take a hard look at the  
economic impacts to communities associated with the potential harm to the salmon runs. 
I feel that when these actions are taken, it will be seen that this project is too costly 
(ecologically and economically) to justify the large federal expenditure. 
 

 
 

Corps of Engineers Response 
 
 
 
 
 
 
 
I-66.  See response to I-5. 
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From: Robert Johnson [mailto:realjohn@pacifier.com] 
Sent: Thursday, September 12, 2002 7:23 PM 
To: Robert.E.Willis@usace.army.mil 
Cc: perryd@portptld.com; Sebastian DEGENS 
Subject: Channel Deepening  
 
CHANNEL DEEPENING COMMENTS:  
 
Dear Mr. Willis: 
 
After attending the Channel Deepening meeting in Astoria Sept. 10th I am compelled to comment on a 
few points relating to this project.  I make these comments as an active Columbia River Bar pilot and 
one intimately familiar with the daily workings of commerce on the River.  Further, I was the Time 
Charter Operations Manger for a major grain trading company earlier in my career giving me insight 
into the business of shipping. 
 
The need for channel deepening is obvious and paramount to the continued commercial viability of the 
Columbia River.  The economic engine to Northwest business provided by international trade is 
irrefutable.  A large percentage of the containers leaving the River are carried on ships which can only 
be partially load due to draft restrictions.  The large main haul lines going to the Far East, the home of 
our largest trading partners, will without question load deeper and utilize the deeper channel.  Panamax 
bulk carriers carrying feed grains will be able to load cubically full at about 43' so will utilize the 
deeper channel.  We are presently loosing significant volumes of potash exports because panamax 
vessels are loaded in Canada rather than Portland due to the 40' draft restriction.  Handymax bulkers 
are becoming a much bigger portion of the vessel mix in the bulk trades.  With a load draft of about 38' 
they will utilize the deeper channel to widen the window of when they can transit the River saving 
valuable time.  As one on the bridge guiding these large vessels with very close underkeel clearance 
and setting the restrictions on their sailings I know how the River system is being pushed and the 
regular need for a deeper channel.  Recently the Bar Pilots had a request to load a ship to 39' in 
Portland and bring it to Astoria for further loading.  This was not done because it is not a safe or an 
economically viable practice.  We need a deeper channel so fully loaded ships can transit the River to 
sea. 
 
My chartering experience taught me much about shipping economics.  I find the comments in the press 
and bandied about in the public that "the benefits of channel deepening will be reaped by foreign 
shipping companies" to be far from reality.  What is actually said in the study is that foreign 
containership operators will benefit.  In the short run that may be true.  They will gain the initial profit. 
However competition will soon drive down rates and the gain will be shared by all the parties utilizing 
container transport.  In the bulk arena, charter market competition in the transpacific trade will 
translate quickly into lower freight rates.  In commodities trading, where a few cents per unit can be 
the profit margin, a lower freight rate will make American commodities and the Columbia River more 
competitive in the international market. 
 
The debate over channel deepening has been long and arduous for all sides.  Much ground has been 
given by people with vastly different views.  We are at an equitable middle point and it is now time to 
put the plan to action and move forward so the benefits of a 43' channel can start to be gained. 
 
Thank you. 
 
Capt. Robert W. Johnson 
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Corps of Engineers Responses to Public Hearing Testimony 
 
 
This section includes the Corps of Engineers responses to the oral testimony taken for this 
project at public hearings conducted in July 31, 2002 at Vancouver WA (afternoon and 
evening sessions); September 5, 2002 at Longview, WA; and September 10, 2002 at Astoria, 
OR.  All testimony received on the project has been considered in revising the proposed 
project as presented in the Final SEIS.  Those individuals that provided both written and oral 
testimony will find detailed responses to the written testimony in the Comment Letters 
section in this volume.  For individuals who only provided oral testimony, responses are 
provided below (references to responses numbered S, I, and SS refer to the Comment Letters 
section).  The format for responses is as follows: date and location of meeting; commenter’s 
name; page number; and line number of the transcript. 
 
 
July 31, 2002, Vancouver, WA (afternoon session) 
Ted Farnsworth 
 
Page 37 (Vancouver afternoon), Lines 17-23.  Historically, the Corps of Engineers placed 
material on hundreds of shoreline disposal sites throughout the river system.  This number 
was drastically reduced in 1994 when the Columbia River was listed as critical habitat for 
ESA salmonids.  The proposed project has only three shoreline locations and does not 
include the area you are commenting on.  The mission of the Corps is to maintain the 
navigation within the Federal navigation channel on the Columbia River. At this time, there 
is no plan to remove material from areas used in the past. 
 
July 31, 2002 - Vancouver, WA (evening session) 
Larry Snyder, President, Vancouver Wildlife League 
 
Page 27 (Vancouver evening), Lines 14-19.  With regard to fishing and hunting opportunity, 
the proposed project as revised includes ecosystem restoration features that restore habitat 
for fish and wildlife.  At Shillapoo Lake near Vancouver, Washington, approximately 470 to 
839 acres of emergent wetlands will be restored.  Restoration of 191 acres of tidal marsh-
intertidal flat at Lois Island embayment, 235 acres of tidal marsh-intertidal flat at Miller-
Pillar and 1,778 acres of intertidal marsh (Tenasillahe Island long-term) also are proposed.  
The project proposes to maintain natural tidal marsh communities through implementation 
of a 5-year control program for purple loosestrife from CRM 18-52.  As noted in response to 
S-111-115, the project, including its restoration components, adds productive habitat 
capacity for salmonids.  Expanded habitat availability for listed Columbian white-tailed deer 
and other aquatic and terrestrial species is provided as well.  See Chapter 4, Final SEIS. 
 
Page 28, Lines 1-18.  The impacts of dredge material disposal and sponsor use of dredge 
material, the transfer of dredge material to disposal site W-101.0 (a 40-acre disposal site 
within the boundary of the approximately 1,100-acre Port of Vancouver Columbia Gateway 
project) and the impacts of the channel improvement project on wetlands and wildlife are 
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fully considered and evaluated in the 1999 Final IFR/EIS, 2002 Draft SEIS, and presented in 
the Final SEIS.  See the 1999 Final IFR/EIS §2.4 (channel maintenance), §4 (alternatives), 
§5 (affected environment), §6 (project impacts); Draft SEIS (same); Final SEIS (same).  
Gateway is an approximately 600 acre proposed industrial development and 500 acre 
mitigation effort that is being separately planned, evaluated and permitted by the Port of 
Vancouver.  See the 1999 Final IFR/EIS §3.4; Final SEIS §3.4.  Because the Port of 
Vancouver’s Gateway development is a reasonably foreseeable future action, its potential 
effects are analyzed in the Final Supplemental IFR/EIS cumulative effects discussion.  See 
Section 6.12. 
 
July 31, 2002 - Vancouver, WA (evening session) 
Cyndy de Bruler, Columbia RiverKeeper 
 
Page 29 (Vancouver evening), Lines 1-14.  Information regarding the project and its 
schedule has been provided to the public through the Corps’ website, public notices, press 
releases, and notice in the Federal Register for the public review of the Draft SEIS.  
Adequate notice was provided for the public hearing on July 31, 2002.  The public review 
schedule for the Draft SEIS included additional public hearings through September 10, 2002 
and extended opportunity for public comment through September 16, 2002. 
 
Page 29, Lines 15-18.  Comments regarding the economic analysis misstate the Corps’ 
analysis.  Congress has directed the Corps of Engineers to provide an analysis that displays 
the benefits of a project compared to the costs required to achieve those benefits.  The 
analysis is consistent with the principles and guidelines that govern water resource 
development analyses.  The Corps has undertaken a thorough analysis of the costs and 
benefits associated with this project, and that analysis has been reviewed thoroughly by an 
external expert panel.  The Corps has reviewed and responded to each of the panel’s 
comments. 
 
Page 29, Line 18, through Page 30, Line 5.  The Corps considered comments from the 
public, stakeholder groups and state and federal agencies and revised the proposed project in 
the Final SEIS.  The Lois Island Embayment and Miller-Pillar ecosystem restoration 
features in the lower Columbia River estuary as revised are presented in the Final SEIS.  The 
Corps believes that these features advance the goals of LCREP, a bi-state effort to restore 
the lower Columbia River estuary, which calls for an ecosystem based approach to 
protecting and enhancing the lower Columbia River and estuary.  Ecosystem restoration 
features are voluntary actions by the Corps utilizing existing authorities to implement 
actions for the betterment of listed species as provided under Section 7(a)(1) of ESA.  See 
response to state comments S-6-S-9, and S-32. 
 
Page 30, Lines 6-16.  Impacts to ESA listed stocks were thoroughly evaluated in the 1999 
Final IFR/EIS, Biological Assessment and Biological Opinions issued by NOAA Fisheries 
and USFWS in 2002.  The EFH consultation for the project is underway with NOAA 
Fisheries.  The consultation will be coordinated with the Pacific Fisheries Management 
Council.  The consultation will be included in the Final SEIS. 
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Page 30, Lines 17-23.  With regard to ocean disposal, the Corps’ preferred option eliminates 
the project’s use of the ocean disposal site.  See response to state comments S-13 to S-16, S-
19, and S-133. 
 
Page 30 Line 24, through Page 31, Line 12.  The 1999 Final IFR/EIS and the Final SEIS 
evaluate the potential cumulative effects of past and present actions affecting the project 
area, as well as reasonably foreseeable future actions.  The Final SEIS also describes 
extensive new analysis of sediment chemistry throughout the project area and the potential 
effect of future cleanup of contaminated areas of the Willamette River.  Based on concerns 
expressed by NOAA Fisheries and others in 1999 about the potential effects of contaminants 
on the River and estuary, substantial effort was devoted to re-analyzing the issue, including 
evaluation of thousands of sediment chemistry samples from throughout the project area.  
The new analysis confirms the Corps’ initial conclusion that project activities do not pose a 
significant risk of adverse effects from contaminants.  This conclusion is supported by the 
NOAA Fisheries and USFWS Biological Opinions.  The database of sediment quality in the 
Columbia River is much larger than the 89 samples mentioned.  The Corps has identified 
over 100 separate studies it has conducted in the last 22 years in the Columbia River for 
various purposes.  Over 4,000 samples on the Columbia River have been identified. This 
information continues to be updated.  The Corps is actively populating the SEDQUAL 
database to include these identified Corps’ studies.  The Corps, USFWS and NOAA 
Fisheries have committed to annually review the Columbia River sediment quality database 
including new sediment data and determine if conditions trigger the need for additional 
testing.  Also see response to stakeholders comments SS-13, SS-20, SS-106, SS-111 and SS-
192, 1. 
 
Page 31, Lines 13-22.  The Corps convened a Technical Panel to review Benefits and Costs 
the week of August 5 through August 9, 2002.  The expert panel’s meetings were open and 
transparent and the public was invited to attend.  All information provided to the panel was 
posted on the Corps’ website prior to the meeting.  All presentations made by the Corps’ 
facilitator, the Corps, Port of Portland and consultants were posted to the Corps’ website 
after the event.  The panel’s findings were also posted to the Corps’ website prior to the 
close of the public comment period.  The public has had approximately five months to digest 
the outcomes of the panel meeting and will have 30 days to comment on the Corps’ Final 
SEIS and how the Corps has considered the panel’s work. 
 
July 31, 2002 - Vancouver, WA (evening session) 
Tom Barton 
 
Page 42 (Vancouver evening), Lines 4-15.  The commenter’s suggestion to filling wetlands 
to help control mosquito infestations is contrary to Federal law establishing a goal of no net 
loss of wetlands.  The Corps has identified and will continue to look for beneficial uses for 
dredged materials. 
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September 5, 2002 - Longview, WA 
Jack Keulker, City of Kelso Council 
 
Page 26 (Longview), Lines 15-22.  Puget Island was used as a shoreline disposal site for 
many years on an intermittent frequency.  As a result, shoreline was created by the 
placement of dredged material.  This created beach is actively eroding because material is 
not currently being placed along the shoreline.  In 1994 when the Columbia River was listed 
as Critical Habitat for ESA salmonids, use of the Puget Island shoreline was prohibited by 
NOAA Fisheries.  Erosion of the Puget Island shoreline is not a function of dredging the 
channel but a function of not continuing to use the shoreline as a disposal location.  The 
beaches that were created along the shoreline are not as stable a feature as the natural bank 
of Puget Island and will continue to erode over time due to natural processes.  See also 
response to individuals comment I-15. 
 
September 5, 2002 - Longview, WA 
Kent Martin 
 
Page 42 (Longview), Lines 3-14.  Page 6-34 cited by the commenter refers to juvenile 
salmonids.  See response to stakeholders comment SS-116. 
 
Page 42, Lines 15-21.  See response to stakeholders comment SS-9. 
 
Page 42, Line 22, through Page 43, Line 19.  The Corps of Engineers does not disagree with 
the commenter’s assertion that the lower Columbia River communities are economically 
depressed and that they have relied on the fishing industry for their income in the past.  
However, as is evident with the two “no jeopardy” opinions by NOAA Fisheries and 
USFWS, this project should not jeopardize existence of the species nor shall it further 
reduce commercial fishing.  See response to individuals comment I-49. 
 
September 10, 2002 - Astoria, OR 
Jon Westerholm 
 
Page 32 (Astoria), Line 22 through Page 33, Line 15.  The Corps of Engineers does not 
disagree with the commenter’s assertion that the lower Columbia River communities are 
economically depressed and that they have relied on the fishing industry for their income in 
the past.  However, as is evident with the two “no jeopardy” opinions by NOAA Fisheries 
and USFWS, this project should not jeopardize existence of the species nor shall it further 
reduce commercial fishing.  See response to individuals comment I-49. 
 
September 10, 2002 - Astoria, OR 
Ms. Manarino 
 
Page 40 (Astoria), Line 20 to Page 41, Line 18.  The Corps of Engineers disagrees with the 
commenter that this project has overstated project benefits.  As stated several times, the 
Corps has requested the information the Oregonian used to produce their analysis and it has 
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never been furnished.  Further, the Corps has conducted a technical review of the economics 
of the project with four experts in disciplines related to maritime industry and economics, to 
review the underlying information and assumptions used in the Corps’ analysis.  Please see 
response to stakeholders comment SS-192. 
 
Page 41, Line 19 to Page 42, Line 7.  The 1999 Final IFR/EIS and the Final SEIS evaluate 
the potential cumulative effects of past and present actions affecting the project area, as well 
as reasonably foreseeable future actions.  The Final SEIS also describes extensive new 
analysis of sediment chemistry throughout the project area and the potential effect of future 
cleanup of contaminated areas of the Willamette River.  Based on concerns expressed by 
NOAA Fisheries and others in 1999 about the potential effects of contaminants on the River 
and estuary, substantial effort was devoted to re-analyzing the issue, including evaluation of 
thousands of sediment chemistry samples from throughout the project area.  The new 
analysis confirms the Corps’ initial conclusion that project activities do not pose a 
significant risk of adverse effects from contaminants.  This conclusion is supported by the 
NOAA Fisheries and USFWS Biological Opinions.  The database of sediment quality in the 
Columbia River is much larger than the 89 samples mentioned.  The Corps has identified 
over 100 separate studies it has conducted in the last 22 years in the Columbia River for 
various purposes.  Over 4,000 samples on the Columbia River have been identified. This 
information continues to be updated.  The Corps is actively populating the SEDQUAL 
database to include these identified Corps’ studies.  The Corps, USFWS and NOAA 
Fisheries have committed to annually review the Columbia River sediment quality database 
including new sediment data and determine if conditions trigger the need for additional 
testing.  Also see response to stakeholders comments SS-13, SS-20, SS-106, SS-111 and SS-
192, l. 
 
 
September 10, 2002 - Astoria, OR 
B.J. Foley 
 
Page 46 (Astoria), Line 20, to Page 47, Line 6.  Puget Island was used as a shoreline 
disposal site for many years on an intermittent frequency.  As a result, shoreline was created 
by the placement of dredged material.  This created beach is actively eroding because 
material is not currently being placed along the shoreline.  In 1994 when the Columbia River 
was listed as Critical Habitat for ESA salmonids, use of the Puget Island shoreline was 
prohibited by NOAA Fisheries.  Erosion of the Puget Island shoreline is not a function of 
dredging the channel but a function of not continuing to use the shoreline as a disposal 
location.  The beaches that were created along the shoreline are not as stable a feature as the 
natural bank of Puget Island and will continue to erode over time due to natural processes.  
See also response to individuals comment I-15.  Further, the Corps of Engineers does not 
regulate speed limits on the Columbia River.  This is the responsibility of the U.S. Coast 
Guard and the Columbia River pilots who navigate vessels as appropriate to maintain safety. 
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September 10, 2002 - Astoria, OR 
Robert Warren 
 
Page 73 (Astoria), Line 16, to Page 74, Line 18.  The Corps considered comments from the 
public, stakeholder groups and state and federal agencies and revised the proposed project in 
the Final SEIS.  The Lois Island Embayment and Miller-Pillar ecosystem restoration 
features in the lower Columbia River estuary as revised are presented in the Final SEIS.  The 
Corps believes that these features advance the goals of LCREP, a bi-state effort to restore 
the lower Columbia River estuary, which calls for an ecosystem based approach to 
protecting and enhancing the lower Columbia River and estuary.  Ecosystem restoration 
features are voluntary actions by the Corps utilizing existing authorities to implement 
actions for the betterment of listed species as provided under Section 7(a)(1) of ESA.  See 
response to state comments S-6-S-9, and S-32. 
 
Page 74, Line 19 to Page 75, Line 5.  See response to stakeholder comments SS-113, SS-
165, SS-170, SS-178, and SS-229. 
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          1                         -- REVISED -- 
 
          2    
 
          3    
 
          4           COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT 
 
          5                         PUBLIC HEARING 
 
          6    
 
          7                   Wednesday, July 31, 2002  
 
          8    
 
          9                             - - - 
 
         10    
 
         11                      (AFTERNOON SESSION) 
 
         12    
 
         13          ___________________________________________ 
 
         14    
 
         15    
 
         16    
 
         17    
 
         18        BE IT REMEMBERED THAT, pursuant to the Washington 
 
         19   Rules of Civil Procedure, the Columbia River Channel 
 
         20   Improvement Project Public Hearing (Afternoon Session) 
 
         21   was taken before Tamara Ross, Certified Shorthand 
 
         22   Reporter in the State of Washington and Licensed Notary 
 
         23   in the State of Washington, on Wednesday, July 31, 2002, 
 
         24   commencing at 3:22 p.m. at the Water Resource Education 
 
         25   Center: 4600 S.E. Columbia Way, Vancouver, Washington. 
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                                                                        2 
 
 
 
          1                      VANCOUVER, WASHINGTON; 
 
          2                     WEDNESDAY, JULY 31, 2002 
 
          3                            3:22 P.M. 
 
          4   .  
 
          5              COL. HOBERNICHT: Thank you for 
 
          6   coming today.  My name's Richard Hobernicht.  
 
          7   I'm the Engineer for Portland District of United 
 
          8   States Army Corps of Engineers.  Most of you 
 
          9   probably knew my predecessor, Colonel David 
 
         10   Butler.  He moved on to Fort Hood, Texas.  I 
 
         11   look forward to getting out into the community 
 
         12   and meeting all of you.  If you get a chance, 
 
         13   come up and introduce yourself.  I'd like to 
 
         14   talk to you. 
 
         15              Tonight, we're here to exchange 
 
         16   information with you about the Columbia River 
 
         17   channel improvement project and take your 
 
         18   testimony on the project.  As you're probably 
 
         19   aware, the Corps just completed revising the 
 
         20   economic analysis for the project, adding several 
 
         21   new environmental restoration components.  This 
 
         22   was contained in the supplemental project report 
 
         23   released earlier this month.  I'd like to point 
 
         24   out that this is a draft report.  Over the next 
 
         25   45 to 60 days, we want to hear your thoughts 
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          1   about this report.  Your comments are important 
 
          2   to  us, and we'll be reviewing all of them.  
 
          3   If you have information you feel we have missed, 
 
          4   please let us know before September 15th so we 
 
          5   can consider it before we make this report 
 
          6   final. 
 
          7              Around the room in the hallway 
 
          8   as you walked in today, you'll find 
 
          9   representatives from the States of Oregon, 
 
         10   Washington, NOAA-Fisheries and the U.S. Fish & 
 
         11   Wildlife Service, port sponsors and Corps of 
 
         12   Engineers.  Please talk to the agency 
 
         13   representatives here tonight to understand how we 
 
         14   got to where we are today and where we still 
 
         15   need to go in the weeks and months ahead. 
 
         16              In addition to the oral 
 
         17   testimony that will be captured by the court 
 
         18   reporter tonight, we will accept your written 
 
         19   comments if you prepared any. There's a box in 
 
         20   the -- over here.  Matt's holding it up for you 
 
         21   to place -- some people -- place written 
 
         22   testimony. 
 
         23              Several things will be happening 
 
         24   over the next 45 days.  In addition to this 
 
         25   session, two more public hearings will take place 
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          1   along the river.  The second public hearing will 
 
          2   be in Longview on September 5.  The third will 
 
          3   be in Astoria on September 10th. 
 
          4              The other activity taking place 
 
          5   is the expert panel's technical review of the 
 
          6   Corps' economic analysis.  That will take place 
 
          7   next week at the 5th Avenue Suite in Portland.  
 
          8   The public is invited to attend the Monday and 
 
          9   Friday sessions; participate in this.  There is 
 
         10   more information about this in the Corps' table. 
 
         11              With that, I'd like to again -- 
 
         12   Thanks for coming.  I know each of you are very 
 
         13   busy.  I appreciate you taking time to 
 
         14   participate in the process.  I'll be here until 
 
         15   9 o'clock tonight; the entire session.  So 
 
         16   please feel free to come up and talk to me.  
 
         17   I'd like to get to know you personally. 
 
         18              Before we start, I'd like to 
 
         19   introduce Laura Hicks.  Laura's a member of my 
 
         20   staff and Project Manager for the Columbia River 
 
         21   Improvement Project.  She has a short 
 
         22   presentation to get us started, so -- 
 
         23              MS. HICKS: Let me know if you 
 
         24   think I need the mike.  Can you guys all hear 
 
         25   me?  I also would like to thank you all for 
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          1   taking your time to come today.  This won't take 
 
          2   too long.  Basically, our project starts at the 
 
          3   river mouth on the Columbia River and goes to 
 
          4   106.5 in the Portland/Vancouver area and also 
 
          5   includes the Willamette River for its 12 miles.  
 
          6   The Willamette portion has been deferred, and it  
 
          7   would be sometime in the future after the 
 
          8   cleanup efforts on the Willamette are taken care 
 
          9   of and we know what's regionally acceptable for 
 
         10   the contamination that exists there. 
 
         11              So the updates that's in our 
 
         12   report is basically Columbia River only.  And 
 
         13   all of the information that I'm going to show 
 
         14   you today basically remains to that part.  This 
 
         15   project has a long history.  Any Corps' project 
 
         16   that we do starts with a study resolution by 
 
         17   Congress.  Ours was received in August of 1989.  
 
         18   From there, we went to reconnaissance study, 
 
         19   where the Corps chose whether or not there's 
 
         20   interest to move to the next phase. There was. 
 
         21              We moved into what was called 
 
         22   the Cost Share Feasibility Study, where the Lower 
 
         23   Columbia River Port paid half of the study 
 
         24   costs.  We produced a draft feasibility report 
 
         25   in October of 1998.  We went out for public 
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          1   comment.  We finalized the report in August of 
 
          2   1999. 
 
          3              At that point, we applied for 
 
          4   Oregon coastal zone management consistency, and 
 
          5   we received U.S. Fish & Wildlife and National 
 
          6   Marine Fisheries' no jeopardy opinion.  At that 
 
          7   point, Congress authorized the construction of 
 
          8   this project.  You can see their authorization 
 
          9   in December of 1999. 
 
         10              In August of 2000, National 
 
         11   Marine Fisheries Service had new information 
 
         12   relating to contaminants in fish -- the 
 
         13   bathemetry and velocity that they asked us to 
 
         14   look at -- and as a result, withdrew their 
 
         15   biological opinion.  When the biological opinion 
 
         16   was withdrawn, it kind of led to denial for 
 
         17   water quality certificates from both Washington 
 
         18   and Oregon. 
 
         19              So in September of 2000, we 
 
         20   received our letters from the governors, denying 
 
         21   water quality certification for this project.  In 
 
         22   September then, the Corps decided to reinitiate 
 
         23   consultation with National Marine Fisheries.  We 
 
         24   added U.S. Fish & Wildlife into that 
 
         25   consultation. 
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          1              And in January of 2002, we then 
 
          2   decided to supplement the integrated feasibility 
 
          3   report -- an EIS -- The document you have today.  
 
          4   We also decided to include in that document 
 
          5   enough information to satisfy the Washington 
 
          6   State Environmental Policy Act; SEPA.  And the 
 
          7   Port of Longview is the lead agency for that.  
 
          8   And they're out in the hall if you want to talk 
 
          9   to them if you're from Washington. 
 
         10              In May 2002, National Marine 
 
         11   Fisheries and U.S. Fish issued a new opinion on 
 
         12   the project, and both agencies again issued a 
 
         13   jeopardy opinion.  We've had numerous public 
 
         14   meetings as a result of beginning initiation of 
 
         15   this project.  We started in November of 1999, 
 
         16   where we went to the Portland/Vancouver area, the 
 
         17   Longview area, and Astoria.  We asked for 
 
         18   scoping information on what our environmental 
 
         19   documentation should include. 
 
         20              We then went back out again in 
 
         21   January of 1997; again in the Portland area, the 
 
         22   Longview area, and Astoria for public comment and 
 
         23   involvement; went back out in November of 1998; 
 
         24   same three areas.  And between July and 
 
         25   September of this year, we reviewed the same 
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          1   thing.  That's what we're doing here tonight:  
 
          2   We're listening to comments. 
 
          3              We've had 17 environmental round 
 
          4   table meetings, where we were asking members and 
 
          5   stakeholders from the public to come talk to us 
 
          6   during our study phase and tell us what their 
 
          7   concerns were so we could help design and adapt 
 
          8   the project to different concerns.  We've had 
 
          9   resource agency meetings that revolved around 
 
         10   salinity workshops, and where saltwater 
 
         11   distribution would go as a result of the 
 
         12   deepening. 
 
         13              We've had modeling done by the 
 
         14   Waterway  Experiment Station, which is an arm of 
 
         15   the Corps of Engineers.  We repeated that when 
 
         16   we reconsulted with the National Marine Fisheries 
 
         17   Service, and we asked the Oregon Graduate 
 
         18   Institute to do numerical modeling for us as 
 
         19   well.  We've had numerous resource agency 
 
         20   meetings pertaining to wildlife mitigation and 
 
         21   many that revolve around ocean dredge materials 
 
         22   and disposal locations. 
 
         23              So as the Colonel has mentioned, 
 
         24   we had an information meeting this Monday in 
 
         25   Astoria.  Today, we're here asking for testimony 
 
 
 



 Vancouver afternoon-9

 
                                                                        9 
 
 
 
          1   for the Portland/Vancouver area.  On Monday of 
 
          2   next week, we'll start a panel that will look at 
 
          3   both benefits and costs of this project.  It 
 
          4   will be a week-long process with the panel.  The 
 
          5   public is invited to observe that.  And then 
 
          6   we'll be back, taking public testimony in 
 
          7   Longview on September 5th, Astoria on the 10th.  
 
          8   And our public comment period will end on 
 
          9   September 12th.  The Colonel said on Monday the 
 
         10   15th, so we'll accept that as well. 
 
         11              It's important for our people to 
 
         12   understand that this is kind of a multipurpose 
 
         13   project, if you will.  We have both a navigation 
 
         14   component and ecosystem restoration component.  
 
         15   The Corps, by regulation, used those two specific 
 
         16   authorities with  different cost sharing for our 
 
         17   sponsors and different ways that we examined 
 
         18   them. 
 
         19              So since 1999, what have we 
 
         20   been doing? The Corps has worked three years on 
 
         21   getting smelt data on the Columbia.  One of the 
 
         22   things that we heard from agency and stakeholder 
 
         23   groups was with nonrestricted dredging in the 
 
         24   river for construction, there was a concern that 
 
         25   smelt may be affected.  And so we've asked you 
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          1   -- Oregon Department of Fish & Wildlife and 
 
          2   Washington Department of Fish & Wildlife to help 
 
          3   evaluate smelt distribution and abundance, how 
 
          4   they spawn where they are in the river, and help 
 
          5   to look at whether or not dredging year round 
 
          6   would be impacted to them. 
 
          7              We've also funded three years of 
 
          8   data collection for sturgeon -- white sturgeon in 
 
          9   deep water areas; again distribution, abundance, 
 
         10   and their behavior.  We've had extensive rock 
 
         11   explorations in the channel and have confirmed 
 
         12   where basalt would be that would need to be 
 
         13   blasted out of the channel. And at this point, 
 
         14   it's only at Warrior Rock, which is a pretty 
 
         15   substantial reduction from where we were in 1999. 
 
         16              We have rerun all of the 
 
         17   quantities for dredging.  And currently, there's 
 
         18   a reduction in  dredging volumes as well in the 
 
         19   river.  We've done additional work for Dungeness 
 
         20   Crab; the ESA consultation that I told you 
 
         21   about. 
 
         22              As a result of the consultation, 
 
         23   we've added six new ecosystem restoration 
 
         24   components to the project and researched actions 
 
         25   -- monitoring actions, and adaptive management.  
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          1   We revised the cost because of the added 
 
          2   components to the project and also decided to 
 
          3   then update the economics for the project. 
 
          4              So this kind of illustrates then 
 
          5   the biggest changes that I thought were 
 
          6   important. Basically, the dredging volumes have 
 
          7   gone from 18.4 million in 1999 to 14.5.  And 
 
          8   our hydraulic engineer -- when he looks at it, 
 
          9   he sees this downward trend.  He has -- the 
 
         10   1999 report was based on 1995 surveys.  We 
 
         11   looked at the river in '95 in detail; 1999 in 
 
         12   detail; 2001; 2002.  We see this downward trend 
 
         13   in material available to the river. 
 
         14              The basalt has gone down 
 
         15   substantially. Utility relocations that we thought 
 
         16   were -- might need relocating in 1999 have all 
 
         17   been confirmed by the utility owners that none 
 
         18   would need to be replaced or relocated.  They're 
 
         19   all below where we would be dredging.  
 
         20              So then the Corps looks at very 
 
         21   specifically what we call "national economic 
 
         22   development cost" and "national economic 
 
         23   development benefits" and marries those up with 
 
         24   the benefits to cost ratio. For the Columbia 
 
         25   River portion of the project, last time those 
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          1   navigation costs, aside -- when we look at the 
 
          2   benefit to cost ratio was a hundred and 
 
          3   fifty-four million dollars.  Today, that's down 
 
          4   to a hundred and thirty-two million. 
 
          5              Okay.  So the benefits also 
 
          6   went down.  In 1999, we were projecting 
 
          7   twenty-eight million dollars of average benefits 
 
          8   every year accruing to the nation.  And now, 
 
          9   based on current information -- shipping that's 
 
         10   here in Portland today -- those are down to 18.3 
 
         11   million.  So when you look at them, comparing 
 
         12   those costs to the benefits, it's reduced from 
 
         13   1.9 on the Columbia River from 1999 to the 1.5 
 
         14   today. 
 
         15              Okay.  So we also have the 
 
         16   ecosystems restoration component.  The Corps' 
 
         17   views those as nonmonetary benefits.  They're not 
 
         18   included in the benefit to cost ratio.  They're 
 
         19   something that the sponsors will have to cost 
 
         20   share on.  So the total project costs on the 
 
         21   Columbia River were at one hundred and sixty 
 
         22   million.  Now they're at one  fifty-six. 
 
         23              So for the NEPA document that 
 
         24   you all have, basically, the biggest change from 
 
         25   an environmental standpoint were these additions 
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          1   to the ecosystem components that we added.  The 
 
          2   ones in yellow on your left are the ones that 
 
          3   were authorized in the project and included in 
 
          4   1999.  As a result of the complications, the 
 
          5   Corps' changed the proposed plan to add all of 
 
          6   the other ones listed on the screen. 
 
          7              And so working with the Federal 
 
          8   agencies during the consultation, we decided that 
 
          9   this time, we were going to take an ecosystem 
 
         10   approach that related to juvenile spawns that are 
 
         11   listed; that we were looking for things that 
 
         12   would help with function, form, and value based 
 
         13   on this conceptual model that we developed.  
 
         14   What do salmon need?  We were trying to be as 
 
         15   site-specific as possible.  Last go-around, we 
 
         16   had a blanket statement in our assessment and in 
 
         17   the opinion that said that the Corps' will go 
 
         18   out and try to restore up to 4,500 acres in the 
 
         19   lower river unrelated to channel deepening using 
 
         20   your other authorities.  And we were criticized 
 
         21   pretty heavily on not knowing where those were, 
 
         22   how they were going to be helpful, who was going 
 
         23   to do them, when we were going to do them.  
 
         24              So this go-around, we said we're 
 
         25   going to be as specific as possible.  Show 
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          1   people where they are.  Identify the benefits to 
 
          2   them.  And now we're taking comments on those 
 
          3   proposals.  And then we also tried to make sure 
 
          4   that there was assurance that these actions could 
 
          5   actually take place.  So there was an emphasis 
 
          6   to place these on Federally owned property and 
 
          7   not work with private land owners. 
 
          8              The last go around -- this map 
 
          9   illustrates then the lower river from river mile 
 
         10   three -- This is our project area here; that 
 
         11   line.  And river mile 30, which is the kind of 
 
         12   the biggest part of the estuary.  All the red 
 
         13   areas in there are places that we have shoals 
 
         14   that we would remove through dredging.  The last 
 
         15   go-around, we were going to hopper dredge that 
 
         16   material and place it offshore in the deep water 
 
         17   disposal site. 
 
         18              The proposal now includes 
 
         19   beneficial use of dredge material.  We would 
 
         20   still be offering the material from those red 
 
         21   shoaled areas now into a temporary sump -- that 
 
         22   orangeish colored number one adjacent to the 
 
         23   channel that's one river mile long; almost 600 
 
         24   feet wide.  Material would be about ten feet 
 
         25   high.  And then we would pipeline from that 
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          1   temporary sump into the lower half of the 
 
          2   embankment  and -- with the goal of trying to 
 
          3   create almost 400 acres of intertidal movement. 
 
          4              This is what that area looks 
 
          5   like today. That's aerial photography of the 
 
          6   area.  The area was basically constructed for 
 
          7   liberty vessels back in World War II.  You can 
 
          8   see on your right that some of the bathemetry 
 
          9   from 1935, where there is elevations of shallow 
 
         10   minus 60912.  What it looked like in 1982 after 
 
         11   the liberty vessels' construction was done in 
 
         12   this mooring basin is minus 18 and deep as minus 
 
         13   24. 
 
         14              In the report, you'll find we 
 
         15   went out last month and got the bathemetry of 
 
         16   the area; recent bathemetry.  And our goal is to 
 
         17   just restore it to what it was back in the 
 
         18   '30s.  So all the construction material right 
 
         19   now is planned to go in the Lois Island 
 
         20   embayment for beneficial use of dredge material 
 
         21   to create shallow water habitat. 
 
         22              Maintenance material for this 
 
         23   region is proposed to go to Miller Pillar Pile 
 
         24   Dikes.  And this is five pile dikes between 
 
         25   Miller Sands Island and Pillar Rock.  And then 
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          1   through time we would fill between pile dike one 
 
          2   and two.  And it would probably take three years 
 
          3   of maintenance to bring that up to historical 
 
          4   levels.  Then we'd go between two and three, and 
 
          5   so on to try to create 461 acres of  shallow 
 
          6   water. 
 
          7              This area, as you can see in 
 
          8   1935, was very shallow.  In 1982, CRDDP Atlas -- 
 
          9   This is an active erosion area.  It deepens.  
 
         10   And so that's why the pile dikes need to be 
 
         11   placed, and the material to bring it back up to 
 
         12   historic levels. 
 
         13              The last ones that we added 
 
         14   don't include beneficial use of dredge material.  
 
         15   So those first two -- because they use dredge 
 
         16   material -- are included in the our benefits to 
 
         17   cost ratio.  These ones that I'm going to talk 
 
         18   to you now are not because they're nonmonetary 
 
         19   benefits and per regulation that -- that's not 
 
         20   included in any benefits to cost ratio.  So we 
 
         21   worked with the services and identified -- 
 
         22   basically trying to translocate Columbia Whitetail 
 
         23   Deer from Butler Hanson (phonetic) to Howard 
 
         24   (phonetic) and Cottonwood Island to try to delist 
 
         25   Columbia Whitetail Deer. 
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          1              So if there's three distinct 
 
          2   populations with certain numbers within their 
 
          3   stock, then those species can be delisted.  So 
 
          4   if it was delisted, the ultimate goal would be 
 
          5   to come back to the facility to Julia Butler 
 
          6   Hanson Refuge and breach the flood control levels 
 
          7   and let this be more of a fish-friendly type of 
 
          8   refuge.  
 
          9              In the interim, we're going to 
 
         10   go and look at doing hydraulic studies next year 
 
         11   and provide fish passage to the island.  So the 
 
         12   first step's to see how much water we would let 
 
         13   into the island, whether it would interfere with 
 
         14   the Columbia Whitetail Deer. And then if it 
 
         15   doesn't, we would allow fish passage through the 
 
         16   island, wait to see if Columbia Whitetail Deer 
 
         17   were delisted, and then come back to breach 
 
         18   these flood control ballasts. 
 
         19              Another restoration feature that 
 
         20   we've added to the project includes Bachelor 
 
         21   Slough, which is on the Ridgefield Wildlife 
 
         22   Refuge.  And the plan is to dredge the slough 
 
         23   and take some of the more silty material and 
 
         24   create riparian habitat.  This one is contingent 
 
         25   upon testing the material within the slough.  
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          1   And if it's cleaned, then we'll continue on with 
 
          2   the restoration. 
 
          3              Okay.  So what we're doing here 
 
          4   tonight is taking your public testimony.  And 
 
          5   you saw that we would be taking them also in 
 
          6   September in Longview and Astoria.  The Corps 
 
          7   then will take that testimony and respond to it 
 
          8   in our formal final report.  We won't be 
 
          9   responding tonight to comments, but we will 
 
         10   respond in the final report to comments that we 
 
         11   receive.  Then we'll circulate that final  
 
         12   supplemental document back out to the public so 
 
         13   you'll all have a chance to see what we did 
 
         14   with your comments.  And we'll be applying for 
 
         15   water quality certificates again from the states 
 
         16   of Washington and Oregon. 
 
         17              We'll again apply for management 
 
         18   consistency between Oregon and Washington.  And 
 
         19   if we receive those pieces of information, then 
 
         20   the Corps will have a record of decision that 
 
         21   we'll file.  So that's basically what we're 
 
         22   doing tonight.  I'm going to turn it over to 
 
         23   our facilitator.  And she'll explain how we'll 
 
         24   do the testimony.  Thank you. 
 
         25              MS. BROOKS: Good afternoon.  I 
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          1   have been asked by the Corps to go over just a 
 
          2   few ground rules for testimony before we get 
 
          3   started.  First off, we would just like to go 
 
          4   over kind of -- Speakers will be recognized in 
 
          5   the order that they signed up.  And I encourage 
 
          6   all of you, if you intended on giving testimony 
 
          7   today, there were actually two sign-ups: One as 
 
          8   you came up the stairs just to let us know that 
 
          9   you were here.  But over at that table was the 
 
         10   actual sign-up to be a speaker or to testify 
 
         11   today. So make sure you're on that list if you 
 
         12   intend to testify. 
 
         13              We would like to ask that 
 
         14   everyone is  respectful to one another.  There 
 
         15   may be times when you strongly agree or disagree 
 
         16   with the speaker.  I'd just ask that you 
 
         17   withhold comments or clapping or whatever you 
 
         18   feel the need to do until after the speaking is 
 
         19   finished.  And if you keep it to a minimum so 
 
         20   we can get everybody through, we'd like to get 
 
         21   folks as many folks up to the microphone as want 
 
         22   to today. 
 
         23              Let's see.  If you can please 
 
         24   keep conversation to a minimum on the side so we 
 
         25   can clearly hear the speaker.  We have a 
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          1   reporter here who's going to be taking verbatim 
 
          2   testimony.  Be courteous to others, and please 
 
          3   stop speaking when your time is up.  I'll have 
 
          4   cards up here that will give you a one-minute 
 
          5   warning.  In fact, I'll show you what they look 
 
          6   like.  So everyone has five minutes.  When 
 
          7   you're down to your last one, I'll quickly show 
 
          8   you a card just to let you know that you might 
 
          9   want to start winding it up.  And then when 
 
         10   your full five minutes have been exhausted, I'll 
 
         11   hold this card up, which you won't be able to 
 
         12   read.  But it has lots of words and letters on 
 
         13   it.  So you'll know that's what it means. 
 
         14              Remember that today's meeting 
 
         15   isn't any attempt to get consensus or any sort 
 
         16   of vote.  It's  simply an opportunity for the 
 
         17   Corps to hear your testimony.  If you cannot get 
 
         18   all of your testimony in five minutes, they ask 
 
         19   that you give the rest of your testimony in 
 
         20   written form.  Let's see.  Have I got 
 
         21   everything? 
 
         22              To make sure we end on time, as 
 
         23   I said, speakers are five minutes.  And your 
 
         24   time is your own.  In the interest of hearing 
 
         25   as many of you as possible, your time cannot be 
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          1   assigned to others.  If you are representing an 
 
          2   association, not yourself, you still just get one 
 
          3   opportunity to speak to make sure we give 
 
          4   everyone equal chance.  And all of these rules 
 
          5   that I'm going over with you will be repeated in 
 
          6   each of the public hearings; all three of them, 
 
          7   identically. 
 
          8              We intend to end this hearing 
 
          9   hopefully around fiveish.  We got started late, 
 
         10   so we might want to go later.  We'll take a 
 
         11   break, and then we'll again have more testimony 
 
         12   this evening which will go up until 9 o'clock.  
 
         13   And I think I have covered everything.  Are 
 
         14   there any questions?  I'll leave these up. 
 
         15              One last thing:  If you could 
 
         16   please identify yourself and who you are 
 
         17   representing when you come up to the microphone 
 
         18   just before you speak,  that'd be great.  Okay.  
 
         19   Let's see.  Tom Bradley. 
 
         20              MR. BRADLEY: Tom Bradley.  Thank 
 
         21   you for providing me the opportunity to make a 
 
         22   public comment on the Columbia River Channel 
 
         23   Deepening Project.  My name is Captain Tom 
 
         24   Bradley.  I'm Commissioner of Port of Vancouver.  
 
         25   As a former Ships Master, I know firsthand how 
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          1   important the channel deepening project is for 
 
          2   our economy.  The state of Washington is more 
 
          3   trade dependent than any other state in our 
 
          4   nation. There's one in three jobs dependent on 
 
          5   trade. 
 
          6              At the Port of Vancouver USA, 
 
          7   nearly 5500 jobs are directly tied to maritime 
 
          8   and industrial activities; two hundred and 
 
          9   forty-two million dollar in wages and salaries 
 
         10   annually.  Their purchases add another hundred 
 
         11   and twenty-four million to our local economy.  
 
         12   The goods and services they buy help to support 
 
         13   other jobs in our community.  Overall, Columbia 
 
         14   River maritime commerce produces family wage jobs 
 
         15   for over 40,000 people and influences another 
 
         16   59,000 jobs in the northwest.  Last year, marine 
 
         17   activity in the lower Columbia River created 1.8 
 
         18   billion in personal income.  Jobs and businesses 
 
         19   in our region require access to cost-effective 
 
         20   maritime navigation. 
 
         21              The future of the Columbia River 
 
         22   navigation  directly depends on deepening the 
 
         23   channel an additional three feet.  This will not 
 
         24   only maintain our shipping transportation routes, 
 
         25   but will ensure our region's land-based -- 
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          1   trade-based economy.  This project will also 
 
          2   ensure the Columbia River can accommodate the 
 
          3   larger fuel-efficient ships that increasingly 
 
          4   dominate world trade. 
 
          5              In closing, I'd like to 
 
          6   reinforce the message that this project has 
 
          7   broad-based support from communities across the 
 
          8   northwest.  There are thousands or more 
 
          9   businesses relying on the Columbia River to 
 
         10   transport their products around the world. Thank 
 
         11   you. 
 
         12              MS. BROOKS: Thank you.  Mayor 
 
         13   Royce Pollard, please. 
 
         14              MR. POLLARD: My name's Royce 
 
         15   Pollard.  I'm honored to serve as Mayor of 
 
         16   Vancouver.  We want to welcome all of you to 
 
         17   our community for this important hearing today.  
 
         18   America's Vancouver is proud of our role in 
 
         19   international trade, and we're proud of the port, 
 
         20   businesses, unions, farms and communities 
 
         21   successfully manufacturing, growing, and 
 
         22   transporting cargo around the world. 
 
         23              But as good and successful as 
 
         24   the organization and people in Vancouver are, we 
 
         25   cannot  be successful in international trade 
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          1   without the necessary infrastructure.  And no 
 
          2   infrastructure initiative is more important and 
 
          3   necessary than the Columbia River Improvement 
 
          4   Project that is before us. 
 
          5              Without channel deepening, 
 
          6   Vancouver ability as an international port will 
 
          7   be diminished. Many companies in Vancouver are 
 
          8   based here because of easy access to effective 
 
          9   maritime transportation. Without channel deepening, 
 
         10   approximately 5,500 jobs in Vancouver that are 
 
         11   dependent on maritime commerce would be damaged 
 
         12   and new jobs potentially lost. Without channel 
 
         13   deepening, Vancouver cannot be Vancouver. 
 
         14              As the draft supplemental 
 
         15   feasibility report and EIS demonstrate, effective 
 
         16   maritime transportation is vital to sustaining 
 
         17   and strengthening our regional trade-based 
 
         18   economy. Deepening the Columbia River navigation 
 
         19   channel is critical to maintaining maritime 
 
         20   commerce and sustaining businesses, farms, and 
 
         21   jobs in Vancouver and throughout our region.  
 
         22   This project will ensure that the Columbia River 
 
         23   can accommodate the larger fuel-efficient ships 
 
         24   that increasingly dominate the world trade fleet.  
 
         25              Although it cannot be counted in 
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          1   the Corps of Engineers' formal benefit to cost 
 
          2   analysis, it's important to note that our state 
 
          3   and local government receive two hundred and 
 
          4   eight million each year in revenues generated 
 
          5   from Columbia River commerce. These resources 
 
          6   enable local governments like Vancouver to 
 
          7   provide effective service to all of our 
 
          8   residents.  I'm not an environmental scientist, 
 
          9   but I do know the project has undergone public 
 
         10   and private scientific analysis to ensure the 
 
         11   channel deepening is conducted in an 
 
         12   environmentally sensitive manner that actually 
 
         13   leaves the river better off than it was before 
 
         14   the project. 
 
         15              One of the very positive 
 
         16   environmental benefits of this project will be 
 
         17   the creation of hundreds of acres of restores 
 
         18   wetlands.  I'm not an expert -- I am an expert, 
 
         19   however, in the needs of America's Vancouver.  
 
         20   And we need this channel deepened 40 to 43 feet 
 
         21   to remain competitive with that other Vancouver 
 
         22   in British Columbia and with communities and 
 
         23   countries around the world.  That's why the 
 
         24   Vancouver City Council and I are on record as 
 
         25   unanimous support and strong support for this 
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          1   project.  Thank you for bringing this important 
 
          2   public hearing to Vancouver.  Thank you for 
 
          3   listening  and considering my comments.  And 
 
          4   thank you in advance for doing everything within 
 
          5   your power to ensure that the Columbia River 
 
          6   Channeling Deepening Project moves forward in an 
 
          7   expeditious and effective manner.  Thank you very 
 
          8   much. 
 
          9              MS. BROOKS: Representative Bill 
 
         10   Fromhold. 
 
         11              MR. FROMHOLD: I'm Bill Fromhold, 
 
         12   the State Representative here in 49th legislative 
 
         13   district. And I also would like to express my 
 
         14   appreciation for having the opportunity to make 
 
         15   public comment on this draft supplemental 
 
         16   feasibility report.  This project is extremely 
 
         17   important, as has been noted, to our economy and 
 
         18   the environmental health of our region. 
 
         19              With the completion of the 
 
         20   biological opinions and the completion of these 
 
         21   drafts supplemental reports, it seems clear this 
 
         22   project and must move forward in an economically 
 
         23   and environmentally responsible manner.  Deepening 
 
         24   the Columbia River navigation channel is critical 
 
         25   to maintaining our commerce.  As has been noted, 
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          1   it has broad-based support of business -- excuse 
 
          2   me -- labor, farms, ports and the communities 
 
          3   throughout the northwest.  Some estimated 40,000 
 
          4   family wage jobs are dependent on this project.  
 
          5   And in addition to that, there are more than a 
 
          6   thousand businesses  along the Columbia River 
 
          7   that rely on the river to transport their 
 
          8   products to the world market.  This really, to 
 
          9   me, emphasizes the importance of this project to 
 
         10   the region's economic health.  And as a 
 
         11   representative of the 49th Southern District, I 
 
         12   would encourage that it be done quickly as 
 
         13   possible.  And again, thank you for the 
 
         14   opportunity. 
 
         15              MS. BROOKS: Steve Frasher. 
 
         16              MR. FRASHER: My name is Steve 
 
         17   Frasher.  I'm President of Tidewater Barge Lines.  
 
         18   For those of you who might not familiar with 
 
         19   Tidewater, we operate towboats and barges in the 
 
         20   full 4,065 (phonetic) mile of the Columbia Snake 
 
         21   River system.  We've been in continuous operation 
 
         22   since 1932. 
 
         23              And I have actually a very 
 
         24   simple view of what otherwise is going to be a 
 
         25   complex project.  And I'm sure there are many 
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          1   here qualified to talk to the Colonel and the 
 
          2   Corps about the complexity.  But basically, our 
 
          3   view is that cheap reliable transportation 
 
          4   provides the very foundation for the creation of 
 
          5   a prosperous and healthy economy. Oftentimes, in 
 
          6   the fray of the battle over the competing uses 
 
          7   of our waterways, we tend to overlook one simple 
 
          8   awe inspiring fact:  That the Pacific Northwest 
 
          9   provides products to the world at a price  the 
 
         10   world can afford.  In return, the Pacific 
 
         11   Northwest also gets to consume products from 
 
         12   other world markets. 
 
         13              The various channel deepening 
 
         14   projects undertaken over the years have been a 
 
         15   significant response to the persistent global 
 
         16   demand for better products at a lower cost.  
 
         17   That challenge will always be before us, and we 
 
         18   should not waiver in our efforts to meet it. 
 
         19              I appreciate the fact that there 
 
         20   is a concern over the environmental impact of 
 
         21   this project.  But let us not lose sight of the 
 
         22   fact that the prosperity we have enjoyed as a 
 
         23   result of efficiencies gained from channel 
 
         24   deepening projects of the past give us the 
 
         25   resources to evaluate and improve the environment 
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          1   for the future. 
 
          2              The Pacific Northwest provides 
 
          3   food and products to the world at a price the 
 
          4   world can afford.  Let us go forward with this 
 
          5   project so we can continue to fulfill that role.  
 
          6   Thank you. 
 
          7              MS. BROOKS: Keith Jessup. 
 
          8              MR. JESSUP: I'm Keith Jessup 
 
          9   with Advanced American Diving Service, Inc.  I'm 
 
         10   the Purchasing Manager and IT person, and I take 
 
         11   care of our special project for our properties.  
 
         12   I entered the marine  industry in January of 
 
         13   1966 here in Portland at Northwest Marine 
 
         14   Ironworks.  It's been a pleasure to see through 
 
         15   the years the advancements that's taken place 
 
         16   throughout the community along with seeing the 
 
         17   impact economically.  And I'm also pleased to 
 
         18   see the environmental level that is continuing to 
 
         19   go forward. 
 
         20              Advanced American Diving is very 
 
         21   supportive of this project and is excited to see 
 
         22   it go forward. And our main critical mistake to 
 
         23   lose any ground that we have earned up to this 
 
         24   point, as far as what our future holds for us.  
 
         25   It would be just a traumatic mistake to be able 
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          1   to lose that.  But now is the time to go 
 
          2   forward; not five years from now or ten years 
 
          3   from now.  It would be way too expensive to 
 
          4   accomplish the same thing.  Thank you. 
 
          5              MS. BROOKS: Jim Townley. 
 
          6              MR. TOWNLEY: I too want to 
 
          7   thank you for giving us the opportunity to 
 
          8   comment.  I didn't come with prepared remarks.  
 
          9   I'm going to basically talk about the people 
 
         10   that provide services on the river and those who 
 
         11   receive services from the maritime industry. 
 
         12              I represent the Columbia River 
 
         13   Steamship Operators Association.  And as such, 
 
         14   those are the  individuals that are bringing big 
 
         15   ships into the river.  Those are the people that 
 
         16   operate tugs and barges from Lewiston, Idaho, 
 
         17   down the coast to Coos Bay, up the coast to\ 
 
         18   Gray's Harbor, and beyond.  And these folks have 
 
         19   a major stake -- especially during these 
 
         20   recessionary times -- in the jobs that have been 
 
         21   lost and the jobs that I've witnessed being lost 
 
         22   just in the last couple of years.  This channel 
 
         23   deepening is one of the bright lights that 
 
         24   offers us hope to continue to stay in the game. 
 
         25              I want to talk a little bit 
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          1   about the CRSA because it's in its 80th year 
 
          2   right now.  During that 80 years, it has 
 
          3   participated in healthy debates such as these to 
 
          4   help determine the direction of our region and 
 
          5   the capital improvements that it needs to stay 
 
          6   cost competitive. 
 
          7              We've had a hand in guiding 
 
          8   these objectives and in furthering our own 
 
          9   objectives, which is to try and draw increasingly 
 
         10   more trade in the region and the revenues and 
 
         11   jobs that go with that.  The people of the 
 
         12   Pacific Northwest who enjoy the benefits brought 
 
         13   to them by international maritime trade have a 
 
         14   reputation for being very practical and 
 
         15   hard-working.  And evidence of that is often -- 
 
         16   can be found in the earliest seals that they  
 
         17   used and their symbols to show it was important 
 
         18   to them now, and it was important to their 
 
         19   future. 
 
         20              The first seal for the Pacific 
 
         21   Northwest was in essence a shock of wheat and a 
 
         22   salmon.  There were other -- other things on it, 
 
         23   but that commanded attention.  The first 
 
         24   territorial seal had those same symbols, plus at 
 
         25   the center a sailing ship, indicating that the 
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          1   people recognized the importance of trade even 
 
          2   then.  This is the 1850s. 
 
          3              When the State seal for Oregon 
 
          4   alone was formed, slight change:  The sailing 
 
          5   ship is still there, but it's sailing off to the 
 
          6   left.  In the center of the seal for the state 
 
          7   of Oregon, there's a newfangled invention called 
 
          8   the steamship.  If you were redesigning a seal 
 
          9   today for the Pacific Northwest, I would suggest 
 
         10   that at the center, the practical hard-working 
 
         11   people of Oregon would put a deep draft ocean 
 
         12   ship; probably with a container of grain or some 
 
         13   other type of port-indicating symbol right 
 
         14   alongside.  It's always been important to us. It 
 
         15   continues to be important to us. 
 
         16              A deeper channel, I want to 
 
         17   point out, is a safer channel.  I haven't heard 
 
         18   that mentioned yet. There's more water under the 
 
         19   keel.  And even though it allows ships to come 
 
         20   with deeper drafts, you've  got to keep in mind 
 
         21   that the Panama Canal is still a limiting 
 
         22   feature.  And that means that we'll be able to 
 
         23   handle the deeper draft ships.  But by and 
 
         24   large, most of the ships that come here are 
 
         25   going to have more water under the keel.  That's 
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          1   an environmental -- that's a safety feature as 
 
          2   well as a navigational safety feature. 
 
          3              And I'll just finish by pointing 
 
          4   out that the cost competitive issue is the 
 
          5   bottom line.  Cost competitiveness here gives our 
 
          6   farmers in eastern Oregon, eastern Washington, 
 
          7   and Idaho and even further east and up to as 
 
          8   many as 40 states benefit -- in the United 
 
          9   States benefit by the use of our railroad 
 
         10   system.  Market access that is far cheaper than 
 
         11   would be otherwise if our system was not here to 
 
         12   compete with the Mississippi and other coasts on 
 
         13   the -- ports on the west coast. 
 
         14              It also gives us continued jobs 
 
         15   we've heard about, the revenues we enjoy, and 
 
         16   other benefits.  We shouldn't forget that the 
 
         17   whole lock and dam system we enjoy right now is 
 
         18   a result of navigation servitude that led to the 
 
         19   ancillary bend at the time, the electrification 
 
         20   of the region, hydro power, and flood protection.  
 
         21   If we want to continue to be players in the 
 
         22   international game and we want to  continue to 
 
         23   enjoy the capital benefits that maritime trade 
 
         24   brings along with the ancillary ones, we cannot 
 
         25   afford not to deepen this channel.  Thank you. 
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          1              MS. BROOKS: Brad Clark. 
 
          2              MR. CLARK: Good afternoon.  My 
 
          3   name's Brad Clark, and I serve as President of 
 
          4   Local 4 of the International Longshore Warehouse 
 
          5   Union. 
 
          6              First, I'd like to stress the 
 
          7   importance of this project to the rank and file 
 
          8   members that I've been elected to represent.  
 
          9   The Port of Vancouver employees 153 full-time and 
 
         10   70 part-time longshore workers.  These jobs are 
 
         11   desirable family wage jobs. These jobs allow many 
 
         12   of our workers to support their families the 
 
         13   old-fashioned way:  With one income. Due to our 
 
         14   ability to make a living wage, many of our 
 
         15   members and their spouses take advantage of the 
 
         16   opportunity by playing active roles in our 
 
         17   churches, school systems, and little leagues. 
 
         18              I'd first like to stress that 
 
         19   statistics on an issue like this mean very 
 
         20   little to me.  I have no concept of the 
 
         21   millions of dollars that this costs; no concept 
 
         22   of the millions of dollars that this generates, 
 
         23   nor do I -- do I have a concept of how those 
 
         24   millions of dollars would positively affect or 
 
         25   hinder our state's economy.  The one statistic 
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          1   that I  would like to speak about though is the 
 
          2   statistic of the 40,000 local jobs and 59,000 
 
          3   northwest jobs that will be affected by this 
 
          4   project.  The reason I'm going to address that 
 
          5   statistic is that I don't believe it.  I believe 
 
          6   waterborne trade on the Columbia River affects 
 
          7   many more jobs than these. Yes, there's the 
 
          8   obvious ones like my job, river pilots, deck 
 
          9   hands on tugs, Port Authority employees.  Then 
 
         10   there's jobs that were recognized with a little 
 
         11   more thought, like the wheat farmers, truck 
 
         12   drivers, importers and local manufacturers. Jobs 
 
         13   such as these are the ones that I assume make 
 
         14   up that statistic.  But if we all look a little 
 
         15   closer, we're going to see that there's many 
 
         16   more jobs that are influenced by the Columbia 
 
         17   River. 
 
         18              Our jobs allow people to shop, 
 
         19   eat in restaurants, vacation, and spend money in 
 
         20   other parts of our state.  Take away those jobs, 
 
         21   and you will see an impact on businesses, both 
 
         22   large and small, throughout our communities.  
 
         23   Without these jobs, workers will be forced to 
 
         24   relocate to larger communities. 
 
         25              I want everyone to look at 
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          1   towns in Oregon such as Newport, Astoria, and 
 
          2   Coos Bay.  I'd like everyone to look at towns 
 
          3   in Washington such as Port  Campbell and Port 
 
          4   Angeles.  For many years, the waterborne trade 
 
          5   of logs in these communities ran those 
 
          6   communities.  When that waterborne trade 
 
          7   dwindled, it affected everyone in the 
 
          8   communities. As people moved away, there became 
 
          9   -- became less of a demand for everything from 
 
         10   gas stations to grocery stores.  Small businesses 
 
         11   that could not survive on the tourism that our 
 
         12   beautiful states attracts had no choice but to 
 
         13   close their doors. 
 
         14              Families moving away created 
 
         15   less of a demand for teachers, doctors, and 
 
         16   construction workers.  These jobs also show the 
 
         17   affect that waterborne trade has on a community 
 
         18   such as ours that is driven by the health and 
 
         19   competitiveness of the Columbia River. 
 
         20              I would like to offer the 
 
         21   Columbia River as a -- as vital to the cities 
 
         22   of Vancouver and Longview that gambling is to 
 
         23   Las Vegas, the entertainment industry is to Los 
 
         24   Angeles, and the automobiles are to Detroit.  
 
         25   Importers and exporters will forever take 
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          1   advantage of new technologies that shipping 
 
          2   companies come up with to move cargo faster, 
 
          3   cheaper, more efficiently, and in greater 
 
          4   volumes.  These technologies mandate that the 
 
          5   shipping companies build oceangoing vessels that 
 
          6   require deeper drafts  in order for those 
 
          7   companies to remain competitive. 
 
          8              Soon, all of the smaller ships 
 
          9   will be decommissioned and replaced by deep draft 
 
         10   vessels. It's paramount for the communities that 
 
         11   depend on international trade to do everything in 
 
         12   their power to keep base.  So on behalf of 
 
         13   Local 4 and as a personal voice of many workers 
 
         14   throughout our state, I urge you to support this 
 
         15   project.  Thank you. 
 
         16              MS. BROOKS: Ted Farnsworth. 
 
         17              MR. FARNSWORTH: I'm Ted 
 
         18   Farnsworth.  I've worked on the Columbia River 
 
         19   ever since 1942, and I've seen changes that most 
 
         20   of you can't imagine.  I wish the Corps of 
 
         21   Engineers would take the sand and move it off 
 
         22   the front of my property that they put in there 
 
         23   over a period of the last 50 years.  I am the 
 
         24   only one that's speaking on the part of the 
 
         25   ecology of the river.  Most of the people are 
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          1   involved in money.  Money is fine.  But what 
 
          2   does it do for the river? 
 
          3              This brochure with a nice clean 
 
          4   packet of sand is a good example of what the 
 
          5   Corps of Engineers has done to the Columbia 
 
          6   River over the last 70 years.  Sand doesn't grow 
 
          7   one thing.  It takes fine silt and mud to 
 
          8   replenish the fields and the bottom lands to 
 
          9   raise the ecological chain -- the grasses,  the 
 
         10   algae, the plankton that feeds all of our 
 
         11   system.  As the Corps of Engineers has pumped 
 
         12   sand in on the different areas, they've covered 
 
         13   up all of the ecological chain.  There's no 
 
         14   longer an ecological chain.  Take Frenchman's 
 
         15   Bar, which many of you are familiar with.  
 
         16   Frenchman's Bar was comprised of three islands 
 
         17   many years ago:  Caterpillar Island, Hayes 
 
         18   Island, Hulette Island (phonetic).  You could run 
 
         19   inland behind that -- those three islands, all 
 
         20   the way to Blue Rock Landing, which is the base 
 
         21   of the Flushing Channel that goes into Vancouver 
 
         22   Lake now.  All of that area grew grass in the 
 
         23   threshes that was 12 and 15 feet high.  As the 
 
         24   water went down, the nutrients that went into 
 
         25   the river were magnified.  And they fed our 
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          1   whole ecological chain for the river.  This sand 
 
          2   doesn't grow anything except a few cottonwood 
 
          3   trees. 
 
          4              Another good example is Ive's 
 
          5   Island (phonetic).  The Corps of Engineers has 
 
          6   pumped that up there.  It doesn't grow anything, 
 
          7   except it makes a tremendous nesting place for a 
 
          8   nonnative species that normally would be out on 
 
          9   the coast.  But they've moved inland.  And now 
 
         10   they take tremendous amounts of our downstream 
 
         11   smolts.  I would like to see that island pumped 
 
         12   back into the river where it belongs,  and the 
 
         13   sand that is covering places like Frenchman's Bar 
 
         14   removed and put in places. 
 
         15              And right now, the Corps of 
 
         16   Engineers is spending billions of dollars to 
 
         17   restore the Missouri to what it once was.  
 
         18   They're trying to do the same thing on the 
 
         19   Columbia River that they've done on the Missouri 
 
         20   River.  There's billions of dollars being spent 
 
         21   to restore what the Corps of Engineers has 
 
         22   destroyed.  Ladies and gentlemen, this is -- If 
 
         23   they would pump good stuff in there instead of 
 
         24   bare sand that doesn't grow anything, it would 
 
         25   be fine.  But that silt is all trapped above 
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          1   the settling ponds; these dams up above.  And it 
 
          2   has no way of getting down here. 
 
          3              The farmland -- take the Nile 
 
          4   River Delta. The Nile River Delta is the richest 
 
          5   land in the world, and it used to produce 18 
 
          6   and-a-half cuttings of alfalfa per year.  Without 
 
          7   the floods that feed it because of the building 
 
          8   of the dams, they're now down to 14 cuttings a 
 
          9   year.  And that would -- trend will continue.  
 
         10   Much of the Nile Delta has disappeared because 
 
         11   the erosion -- the sand is -- It doesn't hold.  
 
         12   It takes the mud and the silt to hold that sand 
 
         13   in place.  The dredging off of the end of the 
 
         14   North Jetty has created a terrible hazard down 
 
         15   there  for boaters and so forth.  These are all 
 
         16   things that need to be addressed.  Thank you. 
 
         17              MS. BROOKS: Paul Riggs. 
 
         18              MR. RIGGS: Paul Riggs.  I 
 
         19   represent the International Brotherhood of 
 
         20   Electrical Workers.  We support the channel 
 
         21   deepening project as an important element of the 
 
         22   regional transportation infrastructure.  If we 
 
         23   fail to keep up with the times and shipping, 
 
         24   we'll put the areas of commerce at a 
 
         25   disadvantage, and the economy and job growth of 
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          1   the entire area will suffer.  Thank you. 
 
          2              MS. BROOKS: J. Michael Zachary. 
 
          3              MR. ZACHARY: Good afternoon.  My 
 
          4   name's Mike Zachary.  I stand before you as a 
 
          5   citizen of southwest Washington and the greater 
 
          6   northwest.  Also standing before you as a Port 
 
          7   expert in the maritime industry.  I've personally 
 
          8   been involved with over 62 strategic master plans 
 
          9   throughout the world involving more than 300 
 
         10   separate marine and internodal facilities.  The 
 
         11   largest project I was responsible for was the 
 
         12   Port of Los Angeles/Port of Longbeach 20/20 plan.  
 
         13   That resulted in 2500 acres of fill being put in 
 
         14   the San Pedro Bay and more than 10 billion 
 
         15   dollars worth of infrastructure improvements in 
 
         16   the San Pedro area to do nothing more than 
 
         17   improve  the capacity of those two ports. 
 
         18              Each of the 62 deep water ports 
 
         19   and the 300 marine facilities had three major 
 
         20   components for port through-play:  One was roads 
 
         21   and highways.  The other was rail access, and 
 
         22   third and probably most important is waterway 
 
         23   access.  Every one of those ports had one or 
 
         24   more of the above impacted either by nature or 
 
         25   by the congestion of the area that was in. 
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          1              The Pacific Rim Cargo -- that's 
 
          2   containerized cargo -- has been increasing by 7 
 
          3   percent per year for the last 15 years.  This 
 
          4   is a growth rate that will result in the 
 
          5   doubling of cargo every ten years. 
 
          6              While the regional ports will 
 
          7   not see the 6,000 TEU mega vessels that are 
 
          8   currently calling on the ports in Los Angeles 
 
          9   and Long Beach and Seattle, there is a cascading 
 
         10   effect that all vessels will eventually come to 
 
         11   the ports of the lower Columbia. These ports 
 
         12   must remain competitive with every other west 
 
         13   coast port.  Because every port of the lower 
 
         14   Columbia is, in fact, in competition with every 
 
         15   west coast port, including the port of Vancouver 
 
         16   British Columbia.  It is imperative that in 
 
         17   order for the ports of the lower Columbia to 
 
         18   remain viable and competitive, the deepening 
 
         19   project must be completed  in a timely fashion. 
 
         20              This is not only a regional 
 
         21   project.  There are several studies that indicate 
 
         22   very clearly that the capacity issues of every 
 
         23   west coast port will be put to the test and put 
 
         24   to the limit by the amount of cargo they can -- 
 
         25   they can carry across their docks in the near 
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          1   future -- beginning within the next 20 years. 
 
          2              The major projects that are 
 
          3   currently occurring on the west coast by other 
 
          4   ports -- not only the 20/20 plan previously 
 
          5   mentioned, but the Alameda Corps, which is rail 
 
          6   access to Los Angeles/Longbeach -- the dredging 
 
          7   and rail access in the Bay area for ports of 
 
          8   Oakland and San Francisco and the completely new 
 
          9   deep water berths in Vancouver, British Columbia. 
 
         10   We need this project.  Not only to remain 
 
         11   competitive, but to ensure that all the lower 
 
         12   Columbia ports remain viable for both commerce 
 
         13   and national defense.  Thank you. 
 
         14              MS. BROOKS: Edward Barnes. 
 
         15              MR. BARNES: My name is Edward 
 
         16   Barnes.  I'm a member of the Washington State 
 
         17   Transportation Commission.  I want to thank the 
 
         18   Corps for coming here today to have public 
 
         19   testimony to make sure that this project does 
 
         20   what it's supposed to do; that it's done  right.  
 
         21   On behalf of Aubrey Davis, the Chairman of the 
 
         22   Commission, all seven members are very supportive 
 
         23   of this project.  We worked extremely hard in 
 
         24   order to make sure that the money necessary for 
 
         25   the match for the state of Washington passes 
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          1   through the legislature the same as the state of 
 
          2   Oregon did. 
 
          3              This is a vital transportation 
 
          4   service for not just the state of Washington, 
 
          5   but Oregon, Idaho, all the way back to the 
 
          6   midwest.  So as a Commissioner, our job is to 
 
          7   make sure that we provide the best transportation 
 
          8   system possible for the people, whether it's 
 
          9   rail, air, highways and that. And so we're very 
 
         10   supportive for what the Corps is doing.  We hope 
 
         11   that -- that this project will go forward just 
 
         12   as quick as it can.  And thank you very much 
 
         13   for the time today. 
 
         14              MS. BROOKS: Larry Paulson. 
 
         15              MR. PAULSON: Thank you.  I 
 
         16   would like to add my thanks and good afternoon 
 
         17   for your coming to the city of Vancouver and 
 
         18   state of Washington for this hearing.  I'm Larry 
 
         19   Paulson.  I have the privilege of being the 
 
         20   Executive Director of the Port of Vancouver.  I 
 
         21   would like, if I have time, to speak and add to 
 
         22   the thoughts relating to the economic and 
 
         23   personal people aspects, if you will, of this  
 
         24   project.  But I would like to speak instead -- 
 
         25   at least from my perspective -- to the 
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          1   environmental issues, the process, and the 
 
          2   results that have come about during this -- the 
 
          3   process that brings us to the supplemental 
 
          4   Environmental Impact Statement. 
 
          5              I have the privilege to serve 
 
          6   on the reconsultation team for the past, oh, 
 
          7   year and-a-half two years now serving with 
 
          8   representatives of the U.S. Army Corps of 
 
          9   Engineers, U.S. Fish & Wildlife Service, and 
 
         10   National Marine Fisheries Service.  I represent 
 
         11   interests of six ports that have been the local 
 
         12   sponsors with their respective states in working 
 
         13   through questions, answers, and ultimately the 
 
         14   biological opinions that eventually came out from 
 
         15   those process. 
 
         16              Let me remind everyone that the 
 
         17   ports in the states have a significant interest 
 
         18   in this economically; not just for the jobs, for 
 
         19   the benefit to our economy, for the increase we 
 
         20   believe that will result in the deepening of the 
 
         21   channel, but that we have a cost factor.  We 
 
         22   have a responsibility for 35 percent of the cost 
 
         23   of this project.  So we have an interest in 
 
         24   seeing it done efficiently, but also seeing it 
 
         25   done well. 
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          1              The purpose of the 
 
          2   reconsultation process  was to collectively 
 
          3   understand what the questions -- the right 
 
          4   questions were to be asked -- and hopefully, to 
 
          5   arrive at answers collectively that would 
 
          6   determine what if any impacts would result from 
 
          7   the deepening of this channel, which is only 600 
 
          8   feet wide and only about 54 percent of which 
 
          9   needs to be deepened.  And only about 3.5 
 
         10   percent of the river affected it if you take it 
 
         11   on a vertical straight up element. 
 
         12              How it would affect the 
 
         13   environment:  Through that process, we looked at 
 
         14   it and brought in an independent scientific 
 
         15   group.  We had an open positive evaluation by 
 
         16   them and by others. Laura was kind enough to 
 
         17   summarize some of the processes and some of the 
 
         18   studies that we've gone through to take a look 
 
         19   at and make sure we have those -- not only 
 
         20   right questions, but the right answers for this 
 
         21   -- for this to come about for the biological 
 
         22   opinions to be accomplished. 
 
         23              And I will add personally that 
 
         24   when we started that process, there were 
 
         25   disagreements among the Federal agencies and the 
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          1   ports.  And there were concerns, and there were 
 
          2   different issues that needed to be addressed.  
 
          3   But as we proceeded through this process, it 
 
          4   became clear that the right questions could be 
 
          5   asked.  The right answers could be  obtained.  
 
          6   And these biological opinions could be issued, 
 
          7   which eventually occurred after a year and-a-half 
 
          8   of extensive effort.  And not only were they 
 
          9   issued.  But they are, I believe, significantly 
 
         10   credible, straightforward, and show that this 
 
         11   deepening -- This project can be accomplished in 
 
         12   an environmentally appropriate way. 
 
         13              Laura again went on and 
 
         14   explained some of the mitigation restoration 
 
         15   issues that will be taken care of.  But I think 
 
         16   some of the points that need to be emphasized 
 
         17   include the fact of restoration.  The ecosystem 
 
         18   restoration projects which we believe will result 
 
         19   not only in not injuring the river, if you will, 
 
         20   but making it better; providing a better 
 
         21   ecosystem and environment now and for the future. 
 
         22              The adaptive management aspect.  
 
         23   The monitoring, if you will, I think is a 
 
         24   significant part of this process.  The agreement 
 
         25   by the parties, including the ports and the 
 
 
 



 Vancouver afternoon-48

 
                                                                       48 
 
 
 
          1   Federal agencies, to make sure that we continue 
 
          2   to monitor what happens in the river.  The 
 
          3   Benson Beach project, which we've begun just 
 
          4   recently to help deal with the erosion issues on 
 
          5   the Washington side of the river. 
 
          6              We believe, again, that the 
 
          7   biological opinions are credible, defensible, and 
 
          8   appropriate  for this project to be done.  And 
 
          9   we encourage you to go forward with the 
 
         10   finalization and the issuing necessary approvals 
 
         11   and permits for this process.  I may add we 
 
         12   will be adding additional written comments later.  
 
         13   Thank you. 
 
         14              MS. BROOKS: John White. 
 
         15              MR. WHITE: Good afternoon.  My 
 
         16   name's John White.  I don't have any prepared 
 
         17   remarks, but I wanted to come down and offer 
 
         18   some observations kind of along Larry's line of 
 
         19   the process that's gone on here.  But I want to 
 
         20   do it -- I guess more from a 10,000 foot level.  
 
         21   I've watched this process with really kind of a 
 
         22   split personality. 
 
         23              On one hand, I own a consulting 
 
         24   firm that specializes in natural resources 
 
         25   consulting, the J.D. White Company, among other 
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          1   service lines.  So we have watched the evolution 
 
          2   of the ecological side of this with great 
 
          3   interest; and frankly, with a critical eye. 
 
          4              On the other hand, I have 
 
          5   served as Chair of the Board of the Greater 
 
          6   Vancouver Chamber of Commerce for two terms, 
 
          7   which is really when I first became fully aware 
 
          8   and involved in the project.  So I -- My first 
 
          9   immersion in it was really from the economic 
 
         10   side.  
 
         11              What's of interest to me is 
 
         12   that as you've gone down the path, the 
 
         13   environmental and economic interests, in my view 
 
         14   anyway, have really become a line.  There has 
 
         15   been a melding of interests here that I think 
 
         16   has resulted in a project that is far better 
 
         17   than it was two years ago and certainly better 
 
         18   than it was five years ago.  And I commend you, 
 
         19   and I commend, frankly, the process for that.  
 
         20   Because I think that's successful. 
 
         21              I heard an interview with 
 
         22   someone on the radio this morning.  I didn't 
 
         23   catch her name.  But she was asked, "What are 
 
         24   you going to do if they move ahead?"  She said, 
 
         25   "We're going to sue."  That's an unfortunate 
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          1   position to be taking, in my view, during the 
 
          2   comment period.  I would hope the emphasis would 
 
          3   be on providing constructive remarks so the 
 
          4   project gets -- a good project gets even better 
 
          5   before we get to the finish line. 
 
          6              But I commend you, and I 
 
          7   commend this community and the communities of the 
 
          8   lower Columbia for involving themselves in a 
 
          9   process that I think frankly worked right, and 
 
         10   worked just like it was supposed to.  Thank you. 
 
         11              MS. BROOKS: Brad Shah. 
 
         12              MR. SHAH: Good afternoon.  My 
 
         13   name's Brad  Shah.  I represent SD Services at 
 
         14   Port of Vancouver. The perspective I'm going to 
 
         15   give you -- I have been in chemical business for 
 
         16   the last thirty some years. I've worked in the 
 
         17   northwest; first on other side of the river; now 
 
         18   here.  And how much impact my job having access 
 
         19   to the water for commercial purpose. My previous 
 
         20   job, we got all of the raw material by ship.  
 
         21   So it was very important we get basalt. Because 
 
         22   there were two normalities:  Electricity and 
 
         23   salt.  And two years ago, on the ship for 
 
         24   quality purpose, and Captain says, "You know, 
 
         25   these bumps are -- It's getting pretty hard to 
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          1   come here."  And it was even harder to come 
 
          2   before.  Because those large ships would not 
 
          3   come to Portland with full loads. They had to go 
 
          4   first on the north, empty the load, then come to 
 
          5   Portland to do the job. 
 
          6              And we -- It was also in 
 
          7   Portland when we had downtime in the business.  
 
          8   We had to export.  And we had a lot of the 
 
          9   ships dump off the load we cannot manage on our 
 
         10   docks.  There were so much -- it was a cruise 
 
         11   ship.  So here is the point:  That medium-sized 
 
         12   or small-sized business does depend on barging to 
 
         13   survive and sustain their business; to have good 
 
         14   CS's. 
 
         15              In my new job, again, I worked 
 
         16   on the  river; by the river.  I'm -- My trade 
 
         17   is chemistry. I care for quality.  I used to 
 
         18   check environmental sample of river water to see 
 
         19   how good it is.  I appreciate the beauty.  I 
 
         20   appreciate the beauty from Port of Vancouver when 
 
         21   I leave my building and -- So we do want a 
 
         22   sound management of our ecosystem.  But I also 
 
         23   see here people want to do business with us. 
 
         24   They want to bring their license and their 
 
         25   chemicals to this port.  But they're also 
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          1   wondering can they bring in the right quantity 
 
          2   in a decent manner? 
 
          3              Also, people want to build some 
 
          4   small businesses.  But they also need -- They 
 
          5   see you. Because they have done business with 
 
          6   us.  They want to extend.  So they are looking 
 
          7   at you.  So it does play a key role that -- to 
 
          8   see ocean channels when they make the decision 
 
          9   whether to come here or not. So this is a 
 
         10   firsthand -- that I can give you how it impacts.  
 
         11   So please keep in mind -- I do appreciate your 
 
         12   ecosystem with everyone else, and we do want -- 
 
         13   But to sustain our economy, keep it -- maintain 
 
         14   the base we have.  It's important we have a -- 
 
         15   an up-to-date technology and more transportation 
 
         16   available here.  Thank you. 
 
         17              MS. BROOKS: Jim De Stael.  Did 
 
         18   I pronounce it correctly?  
 
         19              MR. DE STAEL: I'll follow the 
 
         20   first instruction.  It's De Stael. 
 
         21              MS. BROOKS: De Stael.  Thank 
 
         22   you. 
 
         23              MR. DE STAEL: Colonel, thank you 
 
         24   and the Corps of Engineers for giving me the 
 
         25   opportunity to speak today.  I'm here as a 
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          1   private citizen and registered voter for all you 
 
          2   politicians out there. I'm here to express my 
 
          3   support for the proposed Columbia River Channel 
 
          4   Improvement Project. 
 
          5              Indifference to remarks by 
 
          6   previous speakers, my view is also simple.  I 
 
          7   also believe it is -- that this project is 
 
          8   essential to future commerce on the Columbia 
 
          9   River and the continued economic growth of all 
 
         10   the industries in the Columbia River Basin that 
 
         11   rely on that commercial artery.  As many who 
 
         12   have testified before me can attest, the positive 
 
         13   affects of completing this project would reach 
 
         14   the Idaho border and -- And conversely, so would 
 
         15   the negative affects of failing to go forward 
 
         16   with this project.  I recognize that the main 
 
         17   concern would probably be environmental.  But I 
 
         18   believe that the risk is already being 
 
         19   satisfactorily mitigated. And I'm new to 
 
         20   familiarity with this project, and I'm pleased to 
 
         21   see the measures that are being taken and 
 
         22   outlined.  
 
         23              I also heard a previous speaker 
 
         24   make mention of the increased safety of the 
 
         25   deeper draft. And let me make a note here that 
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          1   I certainly would concur with that.  Having 
 
          2   served in the Navy for more than 25 years, 
 
          3   there's nothing I like better than more water 
 
          4   under the keel.  So in conclusion, I'd just like 
 
          5   to register my support for your project. Thank 
 
          6   you. 
 
          7              MS. BROOKS: Philip Massey. 
 
          8              MR. MASSEY: Thank you for the 
 
          9   opportunity to testify today.  I'm Captain Philip 
 
         10   Massey, and I'm a member of the Columbia River 
 
         11   Pilots Association. I've made a living on the 
 
         12   Columbia, Willamette, and Snake Rivers along the 
 
         13   Pacific Coast for 36 years. As an advocate of 
 
         14   the deeper, safer channel, I'd like to address 
 
         15   an irony that's been prevalent throughout the 
 
         16   years of channeling deepening study that's been 
 
         17   going on. 
 
         18              Over the past -- Excuse me.  
 
         19   Over the past 50 years, the general public has 
 
         20   developed a justifiable cynicism with dealing 
 
         21   with -- with their dealings with the government 
 
         22   and big business.  They were mislead about 
 
         23   Vietnam, Watergate, Iran Contra, and so on.  
 
         24   They've been lied to by big tobacco and most 
 
         25   recently, Enron, Arthur Anderson, Worldcom, and  
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          1   others.  Many of us have come to believe that 
 
          2   government and big business lie, while 
 
          3   environmental groups tell the truth.  The irony 
 
          4   is that during the years of study of channel 
 
          5   deepening, the opposite has been true.  The 
 
          6   opponents have told the public that this is a 
 
          7   rush job. 
 
          8              For over 12 years, this project 
 
          9   has undergone study after study by government, 
 
         10   industry, environmental and media entities.  I 
 
         11   shudder to think how many millions of dollars of 
 
         12   taxpayer dollars have been wasted on studies and 
 
         13   restudies.  It made sense twelve years ago, and 
 
         14   it makes sense today.  The opponents of Brandon 
 
         15   (phonetic) have polluted and toxic, and even 
 
         16   radioactive dredge spoils.  While there are 
 
         17   contaminated areas along the banks of the 
 
         18   Portland harbor, the Columbia dredge materials 
 
         19   have a long history of being used for 
 
         20   construction projects, public parks, beaches and 
 
         21   even children's sandboxes. 
 
         22              Environmental extremists would 
 
         23   have us believe that the river is in a downward 
 
         24   spiral.  That is just not true.  City and town 
 
         25   discharges are the best they've ever been.  
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          1   Tugs, ships, and recreational vessels now contain 
 
          2   all their waste stored and -- to be properly 
 
          3   disposed of ashore.  
 
          4              When I started on the river, 
 
          5   you could go months without seeing a bald eagle.  
 
          6   Today, the sightings are daily, along with 
 
          7   ospreys, herons, mallards, swans and dozens of 
 
          8   other birds that make their living on clean, 
 
          9   healthy river. 
 
         10              One might ask if all the fish 
 
         11   are gone, what are these birds eating?  
 
         12   Self-appointed shipping experts say that it is 
 
         13   ridiculous to have ships come from 100 miles 
 
         14   inland to deliver and receive cargo. I'd ask 
 
         15   those experts to take a look at a map.  Find 
 
         16   out how many hours it takes to get ships to and 
 
         17   from larger ports like Houston, New Orleans, 
 
         18   Baton Rouge; even New York and Baltimore.  Look 
 
         19   at how many miles Tacoma, Seattle, Vancouver B.C. 
 
         20   -- B.C. are from the ocean.  The fact is our 
 
         21   -- The fact is our six to eight-hour transit 
 
         22   times for tankers and boats carrying tomato juice 
 
         23   is very competitive with the other west coast 
 
         24   ports. 
 
         25              Dreamers continue to tell us 
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          1   that our effort should be dedicated for Astoria.  
 
          2   I was once an advocate of that myself.  Twenty 
 
          3   years ago, there was an effort to locate a super 
 
          4   grain terminal in Astoria and supply it almost 
 
          5   entirely with up river barges.  Turns out 
 
          6   shippers don't want to be obligated to just one 
 
          7   mode of transportation.  They  need to have the 
 
          8   option of rail and truck. 
 
          9              Today, grain terminals need to 
 
         10   be able to process 100 car unit trains and 
 
         11   having space for 300 and 600 railroads.  
 
         12   Container facilities need even more rail space, 
 
         13   along with space for hundreds of trucks and 
 
         14   thousands of containers.  The impact and expense 
 
         15   of building a heavy-duty two-rail line and 
 
         16   four-lane modern highway to Astoria could be 
 
         17   many, many times that of developing and 
 
         18   maintaining a river channel. 
 
         19              On your next drive to Astoria, 
 
         20   take note of how many miles of sensitive 
 
         21   wetlands the highway and rail would pass through.  
 
         22   Try to imagine bridges, trestles, and the fill 
 
         23   that would be required. Millions of Oregon 
 
         24   lottery dollars went to dredging the Tongue Point 
 
         25   docks and turning basin.  And to this day, the 
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          1   only revenue that facility generates is storage 
 
          2   of a few barges. 
 
          3              I'm told the -- I'm told the 
 
          4   area has filled back in.  Moving the region's 
 
          5   shipping needs to the mouth of the river is such 
 
          6   a ridiculous fantasy, it merits absolutely no 
 
          7   further comment or consideration. 
 
          8              Those who think that they know 
 
          9   a lot of about economics have said Portland and 
 
         10   Vancouver should abandon their pursuit of full 
 
         11   cargos and containers and go for niche cars.  I 
 
         12   would like to point out it's the niche cargos 
 
         13   that have failed us. Fiber-optic cable docking 
 
         14   has quit.  Aluminum oil (phonetic) blocks are 
 
         15   down, and logs and lumber are a fraction of the 
 
         16   past.  We cannot support more than 40,000 family 
 
         17   wage jobs 
 
         18   and billions of tax dollar -- taxpayer-owned port 
 
         19   facilities with Pendleton shares and Intel 
 
         20   processors. 
 
         21              Even with all the misinformation 
 
         22   the public has been fed, its strong majority 
 
         23   still supports the safer, deeper channel.  Our 
 
         24   area's suffering far more than the other west 
 
         25   coast ports.  The world has heard of dam 
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          1   breaching and drought problems and channeling 
 
          2   deepening opposition, and the message has been 
 
          3   Columbia ports are closing for business.  It is 
 
          4   vital to make up for lost time and money and 
 
          5   move ahead with this project with all speed.  
 
          6   Thank you. 
 
          7              MS. BROOKS: Peter Huhtala. 
 
          8              MR. HUHTALA: Hi.  My name is 
 
          9   Peter Huhtala.  I'm the Executive Director of 
 
         10   Seadog, the Columbia Deepening Opposition Group.  
 
         11   I'm from Astoria.  Thank you for the opportunity 
 
         12   to offer these initial comments.  And welcome, 
 
         13   Colonel Hobernicht.  I really hope that you have 
 
         14   an enjoyable  and rewarding stay here commanding 
 
         15   this district, and that you come to love the 
 
         16   Pacific Northwest. 
 
         17              The Columbia River estuary is 
 
         18   critical habitat for every run of salmon in the 
 
         19   Columbia Basin.  It is also critical to historic 
 
         20   waves of life and the vitality of long-standing 
 
         21   communities. 
 
         22              A recent newspaper report 
 
         23   described the people of the lower river as 
 
         24   "hostile to the deepening project."  I suppose 
 
         25   we are hostile, in the sense that pioneering 
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          1   Europeans encountered hostile native tribes.  
 
          2   When salmon, smelt, lamprey, sturgeon, crab and 
 
          3   rock fish that's eaten -- sustain us -- are 
 
          4   threatened, when our fragile economy faces 
 
          5   another thrashing, when the health of our 
 
          6   children is at stake, we tend to get a little 
 
          7   defensive. 
 
          8              The decision whether to deepen 
 
          9   the Columbia River shipping channel is -- in the 
 
         10   way proposed, is a major skirmish in the battle 
 
         11   for the Columbia River estuary.  It is 
 
         12   unfortunately promoted in ways that mimic 
 
         13   warfare.  If the plan proceeds, there will be 
 
         14   clear winners and losers.  The winners will be 
 
         15   certain shipping companies; many foreign-based; 
 
         16   most multinational corporations.  And with 
 
         17   nebulous advantage, but clearly engaged in the 
 
         18   axis are regional interests who fear a gradual 
 
         19   erosion of  market access. 
 
         20              Obvious losers include the 
 
         21   commercial fishermen of the estuary and near 
 
         22   shore ocean, the families and communities of the 
 
         23   lower river, the Tribes of the Columbia Basin, 
 
         24   and all who depend on a relatively healthy 
 
         25   estuary ecosystem for existence, enjoyment, and 
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          1   spiritual nourishment.  Good people have made 
 
          2   poor choices about the design and timing of this 
 
          3   navigation improvement. 
 
          4              The most vexing problem is what 
 
          5   to do with the incredibly massive volumes to be 
 
          6   dredged.  A reasonable and equitable solution may 
 
          7   not be forthcoming.  The latest plan offers to 
 
          8   dump millions of tons of sediment in estuary 
 
          9   waters, destroying much of a rare, innovative, 
 
         10   low-impact fishery, diminishing opportunities for 
 
         11   aquatic development, killing endangered salmon, 
 
         12   and increasing -- yes -- the distribution of 
 
         13   toxic contaminants. 
 
         14              I guess that draws a battle 
 
         15   line in the sand.  Although it's widely accepted 
 
         16   that this battle will extend to the court 
 
         17   system, the real struggle is -- is within the 
 
         18   hearts and minds of the people of the great 
 
         19   northwest. 
 
         20              I guess I should add guts.  
 
         21   Because I don't believe that this region can 
 
         22   stomach the inequity,  the unfair trampling upon 
 
         23   the icons of salmon and historical life-styles.  
 
         24   We desperately need an about face, to borrow 
 
         25   another military trend.  It should no longer be 
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          1   acceptable to fight among ourselves, to set up 
 
          2   these public works projects so that relative 
 
          3   political power makes for winners and losers.  
 
          4   We need a new approach. 
 
          5              I envision the Corps as part of 
 
          6   the leadership in an ambitious plan to protect, 
 
          7   enhance, and restore the Columbia River estuary.  
 
          8   We can end the pollution, stop the destruction, 
 
          9   and build healthy habitats.  Instead of tacking 
 
         10   on speculative and misnamed restoration to a 
 
         11   project that would further degrade the estuary, 
 
         12   we can approach the lower river system as -- as 
 
         13   a river -- as a system that cries for overall 
 
         14   improvement.  Within this context, navigation 
 
         15   improvement could naturally emerge. 
 
         16              This is a way for the Corps to 
 
         17   rebuild credibility.  It is also the springboard 
 
         18   to regional peace.  With -- and -- and 
 
         19   encompassing conservation -- true conservation -- 
 
         20   and a superior economy, we might just forget why 
 
         21   we're fighting. The first step is a courageous 
 
         22   withdrawal of this deepening project from further 
 
         23   consideration.  I urge you, Colonel Hobernicht, 
 
         24   to make this recommendation.  Thank you. 
 
         25              MS. BROOKS: Scott Patterson. 
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          1              MR. PATTERSON: Good afternoon.  
 
          2   My name is Scott Patterson.  I'm here today 
 
          3   representing the greater Vancouver Chamber of 
 
          4   Commerce.  And like a few others, I do not have 
 
          5   prepared comments.  But I do want to add a few 
 
          6   things, and echo the sentiments of many of the 
 
          7   individuals who have gotten up and spoken in 
 
          8   favor of the project. 
 
          9              I've had the great fortune, 
 
         10   actually, in a previous line of work as a 
 
         11   congressional staffer in the mid 1990s to begin 
 
         12   working and getting very familiar with this 
 
         13   project.  And if you would have told me at that 
 
         14   time that I'd be standing here in a different 
 
         15   capacity in 2002 testifying in a similar public 
 
         16   hearing, I probably wouldn't have believed you.  
 
         17   But here I am. 
 
         18              The Chamber is a strong 
 
         19   supporter of this project -- has been for a 
 
         20   number of years -- and shares this support with 
 
         21   a number of other business organizations in the 
 
         22   Vancouver area.  Columbia River Economic 
 
         23   Development Council is one of them.  And I 
 
         24   believe you'll be hearing from another one here 
 
         25   shortly.  
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          1              The benefits have been -- have 
 
          2   been stated very well by many of the proponents.  
 
          3   They're quite obvious, in terms of additional 
 
          4   river commerce, economy, jobs that impact people.  
 
          5   The studies that have been done and redone have 
 
          6   always focussed and not lost sight of those 
 
          7   jobs.  But they've also enhanced the 
 
          8   environmental benefits that I believe are 
 
          9   numerous.  And we commend the Corps on the 
 
         10   efforts; also on the sponsor ports for sticking 
 
         11   with this project and realizing it to the end. 
 
         12              So I'm just here to urge you to 
 
         13   continue to move forward; hopefully wrap this up 
 
         14   very soon.  And we'll be there to be strong 
 
         15   supporters.  And I'm very anxious to see this 
 
         16   actually happen.  So thank you. 
 
         17              MS. BROOKS: Ginger Metcalf. 
 
         18              MS. METCALF: Good afternoon.  
 
         19   I'm Ginger Metcalf, the Executive Director of 
 
         20   Identity Clark County.  We represent community 
 
         21   and economic developments in Clark County and 87 
 
         22   major corporate leaders within the Clark County 
 
         23   region. 
 
         24              My admiration too is extended to 
 
         25   the ports and the industries that have pursued 
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          1   this effort and their compliance with the many 
 
          2   demands and requests that have been placed on 
 
          3   them because of this project.  And to the rest 
 
          4   of us too who have stood in  the sidelines 
 
          5   urging them on.  It's demonstrative, if you 
 
          6   will, of the importance of the project to the 
 
          7   region. 
 
          8              One of the tools we have to 
 
          9   offer perspective employers is the basis for the 
 
         10   transportation of goods.  One piece of that 
 
         11   basis is several challenged beyond our ability to 
 
         12   keep up with demand.  And that is surface 
 
         13   transportation.  Cost of quality of life-wise, 
 
         14   cost of getting goods to market-wise, we cannot 
 
         15   afford to have additional trucks on roads.  We 
 
         16   need to get product transport -- transported in 
 
         17   the most cost effective, environmentally friendly 
 
         18   manner possible. 
 
         19              As with our forefathers, the 
 
         20   river with which we are blessed offers that 
 
         21   opportunity.  In this fiercely competitive world 
 
         22   of recruitment of industries that provide jobs, 
 
         23   the entire Columbia River region affected by the 
 
         24   proposed channel dredging project will be 
 
         25   enhanced with the addition of that tool that 
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          1   provide for the accommodation of deeper draft 
 
          2   vessels.  Thank you for visiting our community, 
 
          3   and thank you for providing this opportunity to 
 
          4   share the vital nature of this project to our 
 
          5   region. 
 
          6              MS. BROOKS: Dave Ripp.  
 
          7              MR. RIPP: Hi.  I'm Dave Ripp.  
 
          8   I'm the Executive Director for the Port of 
 
          9   Woodland.  Thank you for providing the 
 
         10   opportunity for the Port of Woodland to comment 
 
         11   on the draft of the supplement feasibility report 
 
         12   and the EIS for the Columbia River Channel 
 
         13   Deepening Project. 
 
         14              Couple points I want to touch:  
 
         15   Deepening the Columbia River navigation channel 
 
         16   is critical to maintaining maritime commerce and 
 
         17   sustaining business, farms; especially during 
 
         18   these difficult economic times. 
 
         19              The project has broad-based 
 
         20   support from businesses, labor unions, farmers, 
 
         21   ports, and communities throughout the northwest.  
 
         22   Over 40,000 local family wage jobs are dependent 
 
         23   on, and another 59,000 northwest jobs are 
 
         24   influenced by the Columbia River maritime 
 
         25   commerce.  More than a thousand businesses rely 
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          1   on the Columbia River to transport products 
 
          2   around the world. 
 
          3              This project will require 
 
          4   dredging just 50 -- fifty-four percent of the 
 
          5   navigational channel; only three and-a-half 
 
          6   percent of the total Columbia River between the 
 
          7   mouth and Port of Vancouver.  The remaining 
 
          8   areas of the channel are already naturally deeper 
 
          9   than 43 feet.  
 
         10              The supplemental report is a key 
 
         11   part of the project's sensitive environmental 
 
         12   review, which is important to both mitigating 
 
         13   both local and environmental impacts, and 
 
         14   insuring that this project leaves the river 
 
         15   better off than beforehand. 
 
         16              The estuary and ecosystem for 
 
         17   the Columbia River are important and can be 
 
         18   protected and enhanced while the channel 
 
         19   deepening project advances.  The Columbia River 
 
         20   channel deepening project will benefit both the 
 
         21   economy and environment. 
 
         22              In closing, I urge you to 
 
         23   finalize the supplemental report and grant the 
 
         24   pending regulatory permits and approvals to move 
 
         25   this important project to completion.  Thank you. 
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          1              MS. BROOKS: Liz Wainwright. 
 
          2              MS. WAINWRIGHT: Good afternoon.  
 
          3   My name is Liz Wainwright.  I'm the Executive 
 
          4   Director for the Merchant Exchange, the maritime 
 
          5   Fire Safety Association and Clean Rivers 
 
          6   Cooperative.  On behalf of these organizations 
 
          7   and the other organizations that the Merchant 
 
          8   Exchange manages, thank you for the opportunity 
 
          9   to provide testimony today.  The Merchant's 
 
         10   Exchange has been uniquely involved in commerce 
 
         11   and well-being of this community since its 
 
         12   establishment in 1879.  In 1879, the Exchange 
 
         13   was  organized to -- by local businessmen to 
 
         14   provide vessel and cargo information to the 
 
         15   community when a ship entered the Columbia River, 
 
         16   bringing with it commerce and trade to support 
 
         17   and foster the development of our 
 
         18   Columbia/Willamette River system. 
 
         19              These services continue today.  
 
         20   As the Executive Director of the Exchange, the 
 
         21   full impact of commerce and trade that enters 
 
         22   our region is well-known to me.  Though we are 
 
         23   a small organization with only 16 employees, we 
 
         24   manage and provide support to eight 
 
         25   marine-related member associations, as well as 
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          1   individual members who total upwards of 180 
 
          2   organizations, each with a broad spectrum of 
 
          3   membership, each with its employees, each 
 
          4   contributing to the economy of our area. 
 
          5              My 16 employees pay taxes, 
 
          6   purchase service, goods, and participate in the 
 
          7   viability of the community and are very concerned 
 
          8   and supportive of the channel deepening.  The 
 
          9   Maritime Fire & Safety Association and Clean 
 
         10   Rivers Cooperative are two cooperative 
 
         11   organizations that provide emergency response in 
 
         12   -- to fire -- marine fires and oil spill 
 
         13   response to the community.  They're both 
 
         14   committed to environmental stability in this 
 
         15   region and are supportive of this channel 
 
         16   deepening as well.  
 
         17              The importance of shipping to 
 
         18   the economic well-being of our region is -- if 
 
         19   not the most, one of the most significant.  The 
 
         20   affect caused by any loss of trade resulting 
 
         21   from an inability to transverse our river system 
 
         22   would be incalculable. 
 
         23              To adequately assess the impact 
 
         24   of shipping, one must start with the independent 
 
         25   family and those -- the grain producers and 
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          1   those business that rely on farming.  That 
 
          2   farmer and farm family is the infrastructure that 
 
          3   has built our economic stability going back to 
 
          4   our days of pre-statehood. 
 
          5              Without an economic way to ship 
 
          6   grain and other products on -- from our 
 
          7   interior, it would become much more difficult and 
 
          8   less cost-competitive to support this region.  It 
 
          9   would compound losses, and it would mean a loss 
 
         10   of jobs.  This support -- this scenario 
 
         11   supported by the channel deepening, by the 
 
         12   businesses, the labor unions, the farmers, ports, 
 
         13   and the communities.  As you've already heard, 
 
         14   there's close to 100,000 jobs either directly or 
 
         15   indirectly which are relying on maritime trade in 
 
         16   one form or another. 
 
         17              Deepening of the Columbia River 
 
         18   channel is critical to maintaining these 
 
         19   business, the jobs, and the communities and the 
 
         20   families that are supported  by the river.  With 
 
         21   channel deepening, our region will remain 
 
         22   competitive and viable.  This project will ensure 
 
         23   that the Columbia River can accommodate the large 
 
         24   fuel-efficient ships that increasingly dominate 
 
         25   the world trade. 
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          1              As everyone is aware, the 
 
          2   current state of our economy mandates that we 
 
          3   provide every opportunity possible to the 
 
          4   businesses of our region to remain viable.  The 
 
          5   critical importance of marine commerce to our 
 
          6   region is dependent on cost-effective and 
 
          7   competitive transportation.  The effect in the 
 
          8   navigation of the Columbia River is dependent on 
 
          9   deepening the channel from 40 feet to 43 feet.  
 
         10   With this in mind, the Columbia River Channel 
 
         11   Deepening Project will benefit not only our 
 
         12   economy, but our environment as well. 
 
         13              As a citizen of the Pacific 
 
         14   Northwest and all that it represents, the estuary 
 
         15   and ecosystem of the Columbia River are important 
 
         16   and should be protected and can be enhanced by 
 
         17   this project.  An independent panel concluded the 
 
         18   deepening will have no measurable affect on the 
 
         19   threatened and endangered fish.  Biological 
 
         20   opinions issued by the National Marine Fisheries 
 
         21   Service and U.S. Fish & Wildlife Departments 
 
         22   demonstrate the environmental protections  and 
 
         23   benefits of this project.  By ensuring safe 
 
         24   transit of our river system, we will enhance the 
 
         25   safeguards placed in the -- in place for our 
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          1   environment. 
 
          2              In closing, I'd like to read 
 
          3   from the -- "Effective maritime transportation is 
 
          4   vital to sustaining and strengthening our region 
 
          5   in this global economy and this trade-based 
 
          6   economy.  I urge you to finalize the 
 
          7   supplemental report and grant pending regulatory 
 
          8   permits and approval to move the important 
 
          9   project to completion.  Thank you for the 
 
         10   opportunity to speak for you." 
 
         11              MS. BROOKS: Dan James. 
 
         12              MR. JAMES: Good afternoon.  My 
 
         13   name is Dan James.  I'm a governmental 
 
         14   professional based in Portland, but I'm here as 
 
         15   a private citizen today to speak in support the 
 
         16   Columbia River Channel Deepening Project and 
 
         17   encourage the Corps of Engineers to move forward 
 
         18   on finalization of plans.  I simply want to add 
 
         19   to what others have said to recognize that this 
 
         20   project is crucial to our region -- Oregon, 
 
         21   Washington, Idaho, and Montana and really -- 
 
         22   really the nation.  It's critical to continue to 
 
         23   develop the rural interior of our -- of our 
 
         24   region.  It's especially the key in -- in -- on 
 
         25   the west side as  well, given the fact that 
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          1   we're so dependent upon this river system and 
 
          2   commerce that it generates. 
 
          3              With that, I'll simply 
 
          4   encourage, again, the Corps to move forward.  
 
          5   And I appreciate your time. Thank you. 
 
          6              MS. BROOKS: Jonathan Schlueter. 
 
          7              MR. SCHLUETER: Good afternoon, 
 
          8   Colonel, and members of the public.  My name is 
 
          9   Jonathan Schlueter.  I'm the Executive Vice 
 
         10   President of Pacific Northwest Grain & Feed 
 
         11   Association in Portland.  It's a regional trade 
 
         12   organization that represents the commercial grain 
 
         13   handlers operating in the Pacific Northwest 
 
         14   states of Washington, Oregon, Idaho, and Montana.  
 
         15   In that description, I'm representing 210 
 
         16   commercial grain elevator companies, animal feed 
 
         17   mills, flower milling companies, processors of 
 
         18   grain and exporters of grain operating in these 
 
         19   four states. 
 
         20              And it's perhaps appropriate 
 
         21   before your 5 o'clock dinner hour to have a 
 
         22   representative of the agricultural community to 
 
         23   offer this testimony in the few brief minutes 
 
         24   that we have here.  Because we are the ones 
 
         25   that supply wheat, barley, corn, soybeans, 
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          1   sorghum, various feed and grain materials to 40 
 
          2   different countries around the world.  And 95 
 
          3   percent  of that grain which is grown in Oregon 
 
          4   ends up in the exports stocks of our member 
 
          5   facilities who are on the lower Columbia River 
 
          6   and member facilities up in the Puget Sound 
 
          7   District as well. 
 
          8              So there is a big demand for 
 
          9   our grain and agricultural products around the 
 
         10   world -- growing demand for those products.  As 
 
         11   you consider the testimony that's already been 
 
         12   presented here, and that which will be presented 
 
         13   later this evening, I'm sure, you will be left 
 
         14   with a couple of conflicting comments and 
 
         15   thoughts.  I would -- I would like to address 
 
         16   my comments to four areas of issue. 
 
         17              First of all, that this is not 
 
         18   a local issue.  This is not a Portland or a 
 
         19   Vancouver issue. This is very much a regional 
 
         20   issue, and I would submit a national issue.  
 
         21   Because having described the member of companies 
 
         22   I represent are scattered across four northwest 
 
         23   states.  We're drawing grain here from 11 states 
 
         24   as far east as Minnesota, as far east as Kansas, 
 
         25   as far south as Arizona, and all points in 
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          1   between.  Therefore, this issue and the decisions 
 
          2   made here locally and by our region will be 
 
          3   affecting farmers and communities and businesses 
 
          4   and supply those farmers and communities in 11 
 
          5   western states.  And so it is very much a 
 
          6   regional and  national issue in scope. 
 
          7              Those of us who worry about our 
 
          8   local economies -- local and regional issues -- 
 
          9   have very much to consider the regional and 
 
         10   national implications of those decisions as we 
 
         11   consider this issue. 
 
         12              Number two, those who worry 
 
         13   about the economy and jobs of this area need to 
 
         14   realize that 40,000 jobs are dependant on upon 
 
         15   the Columbia/Snake system and the commerce that 
 
         16   moves on this river system and the infrastructure 
 
         17   that serves it. Indeed, the channel deepening 
 
         18   project contends that it will expand those job 
 
         19   opportunities, create additional employment 
 
         20   opportunities, and indeed, represents the best 
 
         21   employment growth opportunity that we have in 
 
         22   this region.  At a time when Oregon and 
 
         23   Washington are facing some of the worst 
 
         24   unemployment situations in this country, I 
 
         25   suggest this is a very valuable and necessary 
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          1   project for this region and for the people that 
 
          2   live here. 
 
          3              Thirdly, you will hear much 
 
          4   about the environmental implications and whether 
 
          5   or not this is good for the environment or has 
 
          6   impacts against the environment.  I suggest that 
 
          7   in trying to supply the food needs of a growing 
 
          8   planet, my bet and my  confidence is with the 
 
          9   American farmers.  The American farmer is the 
 
         10   best trained, best equipped, best financed, best 
 
         11   skilled farmers in the world. 
 
         12              And at a time -- in the short 
 
         13   time that I'm allocated to testify here this 
 
         14   afternoon, the world's population is increasing 
 
         15   at a pace of 268 people per minute; thousand and 
 
         16   -- two hundred souls in the five minutes that 
 
         17   I'm allocated.  Those people expect to be fed.  
 
         18   My confidence is with the American farmer to 
 
         19   supply those needs, rather than to rely on the 
 
         20   itinerate third world proper devising whatever 
 
         21   means or mechanisms left to his disposal to 
 
         22   provide for he and his family. 
 
         23              And the implication to the 
 
         24   environment here on the Columbia River pale in 
 
         25   comparison to some of the environmental 
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          1   degradation that may be wrecked upon other parts 
 
          2   of the world if we are to forego this 
 
          3   opportunity or miss this opportunity. 
 
          4              Fourth and finally, much in the 
 
          5   past year has been focussed on our own national 
 
          6   security and whether or not our nation is safe 
 
          7   and whether or not we can -- we can do business 
 
          8   with other countries around the world. 
 
          9              In the next month, off the 
 
         10   Columbia River District, the grain exporting 
 
         11   companies that I  represent will be shipping 
 
         12   grain to North Korea, to Ethiopia, to Pakistan, 
 
         13   and to Afghanistan, as well as food aid to 
 
         14   hungry nations in South Africa currently wrecked 
 
         15   by drought.  People who trade cannot afford to 
 
         16   fight against each other.  Trade fosters improved 
 
         17   relations between people.  And improved relations 
 
         18   is -- at a time that we -- a time like this, 
 
         19   something that we all desperately need and 
 
         20   desperately desire. 
 
         21              Trade fosters better dependency 
 
         22   and better relations among people.  And this 
 
         23   project, by improving trade opportunities, 
 
         24   allowing deeper draft vessels to carry needed 
 
         25   grain to the people and countries that need it, 
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          1   are desperately needed at this time. 
 
          2              Those who criticize American 
 
          3   farmers or worry about the agricultural picture 
 
          4   of our country and whether or not we have a 
 
          5   stake in this river and in this issue should not 
 
          6   -- should not be criticizing American farmers 
 
          7   when your stomach is full.  It's time for your 
 
          8   dinner break.  I ask you to consider these 
 
          9   points as you do.  Thanks. 
 
         10              MS. BROOKS: Mr. Crow. 
 
         11              MR. CROW: My name is Minyo Crow 
 
         12   (phonetic).  I basically am a citizen here in  
 
         13   Vancouver, Washington.  In addition to the 
 
         14   dredging of the Columbia River channel, a new 
 
         15   freeway must also be in place between the ports 
 
         16   of Portland and Vancouver.  It's absolutely 
 
         17   critical that merchant shipping companies move 
 
         18   products in and out of the ports as efficiently 
 
         19   as possible.  We must be very aggressive in 
 
         20   competing for new business with other sea ports.  
 
         21   And without any attractions like this highway, 
 
         22   why should they come? 
 
         23              Right now, most coastal seaports 
 
         24   are focussed on southeast Asian markets.  But 
 
         25   wait five to seven years from now when the 
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          1   implementation of reforms takes into effect.  
 
          2   Russia will be the next big market.  And we 
 
          3   must be at the forefront.  What that indicates 
 
          4   is it's critical that we definitely do dredge 
 
          5   the Columbia River so we will be competitive 
 
          6   from New Zealand all the way to our longtime 
 
          7   adversaries, Russia, and -- to move products in 
 
          8   and out.  To do what Governor Gary Locke was 
 
          9   promoting, as far as from the heartland of 
 
         10   Washington and Oregon's Made in Oregon products.  
 
         11   Get that out to the market.  Distribute it to 
 
         12   the rest of the world; Europe, Asia, and 
 
         13   obviously Africa.  We need to be competitive.  
 
         14   We need to go ahead and increase our 
 
         15   productivity as far as jobs, as far as quality 
 
         16   of  liveability, and improve our regional 
 
         17   economy. Because right now, Oregon and Washington 
 
         18   are not doing very well. 
 
         19              And I personally feel that the 
 
         20   best thing for this region, in addition to the 
 
         21   dredging, is a third bridge of the Columbia 
 
         22   River basically connecting SR-500, SR-14, 
 
         23   tunneling through Forest Park, connecting to 
 
         24   Highway 26 using the Burlington right of way.  
 
         25   I've already been soliciting the Bush 
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          1   administration on this proposal as well as the 
 
          2   Republican and some Democratic candidates to move 
 
          3   our economy -- move region forward.  And let's 
 
          4   get the ball rolling.  Thank you very much. 
 
          5              MS. BROOKS: Is there anyone in 
 
          6   the room that hasn't had a chance to speak that 
 
          7   didn't get an opportunity to sign up?  Please 
 
          8   state your name when you're up front.  Thanks. 
 
          9              MS. BRANER: Good afternoon.  I 
 
         10   guess I am the last one before dinner, so I'll 
 
         11   try and be short.  My name's Louise Braner 
 
         12   (phonetic). I'm the Government Relations Director 
 
         13   and Counsel to the Pacific Northwest Waterways 
 
         14   Association. 
 
         15              We advocate for Federal policy 
 
         16   in support of regional economic development, and 
 
         17   we represent multiple industries in both public 
 
         18   and private  sectors in Washington, Oregon, 
 
         19   Idaho, and Montana. Our membership of 
 
         20   approximately 110 organizations includes 
 
         21   individuals from across this region and includes 
 
         22   port authorities, tow and tug operators, 
 
         23   steamship operators, pilots, state economic 
 
         24   development agencies, local governments, 
 
         25   agriculture and forest products producers, energy 
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          1   interests, and consulting engineers and 
 
          2   environmental consultants. We work with Congress, 
 
          3   Federal agencies and regional leaders on 
 
          4   transportation,  trade, energy, and environmental 
 
          5   policies.  I appreciate the opportunity to offer 
 
          6   comments on the DEIS.  I'll make some brief 
 
          7   comments on the environmental issues.  But the 
 
          8   bulk of my comments are addressed to the 
 
          9   economic benefits of the project. 
 
         10              We support the project and urge 
 
         11   that you continue taking all necessary steps 
 
         12   towards implementation.  We urge you to continue 
 
         13   the collaborative, cooperative, multi-agency 
 
         14   approach that you have used thus far, and we 
 
         15   urge you to continue seeking the public's input 
 
         16   as you have throughout this process. 
 
         17              We believe the project is 
 
         18   proceeding in an environmentally sensitive manner 
 
         19   and further believe that many of the ecosystem 
 
         20   restoration projects  proposed in the document 
 
         21   will improve salmon habitat restoration.  The 
 
         22   Upper River Salmon Biological Opinion states that 
 
         23   the lower Columbia River ecosystem needs to be 
 
         24   improved in order to improve survival rates for 
 
         25   the salmon as they move downstream.  The project 
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          1   as proposed in the document will help accomplish 
 
          2   those goals.  In fact, initial corporation's 
 
          3   being sought -- construction corporation is being 
 
          4   sought for ecosystem restoration; not for 
 
          5   dredging. 
 
          6              This project is perhaps the most 
 
          7   important economic development project for the 
 
          8   long-term prosperity of our region.  The Columbia 
 
          9   River and Snake River Ports support this project 
 
         10   for the obvious reasons:  The deepening will 
 
         11   foster increased and more efficient cost-effective 
 
         12   movement of cargo. But at -- I probably don't 
 
         13   even need to address this after Mr. Schlueter.  
 
         14   But my next subject was the agricultural 
 
         15   producers are supporting it in eastern -- eastern 
 
         16   Oregon, Washington and Idaho. 
 
         17              Some of the issues that relate 
 
         18   to the agricultural producers -- if they don't 
 
         19   have -- if they don't have a competitive 
 
         20   Columbia River option for transporting their 
 
         21   cargo, then those -- That cargo is going to go 
 
         22   onto the trucks.  The trucks are  going to 
 
         23   congest the highways; wear them down.  There 
 
         24   isn't money now to repair those roads.  It's 
 
         25   also going to congest the railroads.  And they 
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          1   are already congested. 
 
          2              This, of course, is going to 
 
          3   impact, you know -- the traffic delays will be 
 
          4   impacting the freight folks as well as passenger 
 
          5   traffic.  And an unimproved Columbia River/Snake 
 
          6   River system also means that if they don't have 
 
          7   the Columbia River to go to, the Mississippi 
 
          8   River prices are going to go up because there's 
 
          9   not a competitive balance between the two 
 
         10   systems. 
 
         11              We've got cargo that comes into, 
 
         12   for example, Puget Sound, heading for Chicago.  
 
         13   If the ports in Puget Sound are congested with 
 
         14   grain that's going out, then they're not going 
 
         15   to be able to get container traffic moving east.  
 
         16   And that means prices for everyone is going to 
 
         17   go up.  But it also means Washington state, 
 
         18   which is the most trade-dependent state in the 
 
         19   nation, will lose jobs and will lose market 
 
         20   share -- further market share to the southern 
 
         21   big ports in California. 
 
         22              If our transportation system is 
 
         23   not maintained and improved, commerce will be 
 
         24   lost.  And we as a society will not meet the 
 
         25   future needs of our  citizens; over 40,000 
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          1   family wage jobs and another 59,000 northwest 
 
          2   jobs depend directly or indirectly on the 
 
          3   Columbia River's maritime commerce.  More than a 
 
          4   thousand businesses rely on this river to send 
 
          5   their products to the global market. 
 
          6              Clearly, PNWA believes that this 
 
          7   project is highly beneficial to the region and 
 
          8   the nation.  In fact, we believe that the Corps 
 
          9   new economic analysis is overly conservative and 
 
         10   greatly underestimates the benefits to the region 
 
         11   and nation.  We respectfully request that the 
 
         12   technical review group carefully look at the 
 
         13   benefits side of the economic question.  I 
 
         14   appreciate the opportunity to speak with you.  
 
         15   And -- Guess you're not asking questions.  So I 
 
         16   won't ask you that. 
 
         17              MS. BROOKS: I believe that's our 
 
         18   last speaker.  You guys want to wrap up? 
 
         19              COL. HOBERNICHT: Again, I want 
 
         20   to thank you for coming.  I know you all have 
 
         21   busy schedules. I'll be -- I'm not going 
 
         22   anywhere until 9:00.  So if I have a chance to 
 
         23   talk to you, I'd sure like to meet you. 
 
         24              (MEETING ADJOURNED AT 5:07 P.M.) 
 
         25   . 
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          1                         -- REVISED -- 
 
          2    
 
          3    
 
          4    
                      COLUMBIA RIVER CHANNEL IMPROVEMENT PROJECT 
          5    
                                    PUBLIC HEARING 
          6    
 
          7                   Wednesday, July 31, 2002  
 
          8    
 
          9    
 
         10    
 
         11                       (EVENING SESSION) 
 
         12    
 
         13    
 
         14          ____________________________________________ 
 
         15    
 
         16    
 
         17    
 
         18        BE IT REMEMBERED THAT, pursuant to the Washington 
 
         19   Rules of Civil Procedure, the Columbia River Channel 
 
         20   Improvement Project Public Hearing (Evening Session) was 
 
         21   taken before Tamara Ross, Certified Shorthand Reporter in 
 
         22   the State of Washington and Licensed Notary in the State 
 
         23   of Washington, on Wednesday, July 31, 2002, commencing at 
 
         24   7:08 p.m. at the Water Resource Education Center: 4600 
 
         25   S.E. Columbia Way, Vancouver, Washington. 
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          1                      VANCOUVER, WASHINGTON; 
 
          2                     WEDNESDAY, JULY 31, 2002 
 
          3                             7:08 P.M. 
 
          4   .  
 
          5                       UNIDENTIFIED SPEAKER: One question:  
 
          6   You indicated earlier that only public lands were 
 
          7   going to be used for restoration projects.  Were 
 
          8   there no private individuals willing to get 
 
          9   involved? 
 
         10                       MS. HICKS: Our folks -- probably 
 
         11   outside could help to answer that, sir.  Because 
 
         12   this part is going to be for testimony.  But we 
 
         13   have representatives that can help answer your 
 
         14   question. 
 
         15                       MS. BROOKS: Good evening.  I was 
 
         16   just asked to go over a few ground rules for the 
 
         17   evening for testimony.  Excuse me.  And these are 
 
         18   ground rules that are going to be used in each of 
 
         19   these public hearings.  I'll just kind of walk 
 
         20   through these with you folks. 
 
         21                       Given the public interest in this 
 
         22   issue, the Corps would like all of us just to 
 
         23   follow a few things:  First of all, speakers will 
 
         24   be recognized in the order as you signed up.  So 
 
         25   I'll be given a sheet, and I'll read off your name.  
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          1   If you can come forward to the microphone, state 
 
          2   your name, go ahead  and give your comments.  And 
 
          3   I will have some cards. Everybody gets five minutes 
 
          4   to -- to give your comments; have your say. 
 
          5                       When you get to the four-minute 
 
          6   point, just so you can pace yourself, I'll hold up 
 
          7   a card that says "one minute."  That means you have 
 
          8   one minute left in five minutes.  And when you 
 
          9   start to wrap it up, if you start to go over that 
 
         10   five-minute period of time, I'll hold this up.  You 
 
         11   probably won't be able to read it because you'll be 
 
         12   busy, but you'll know it means you need to wrap it 
 
         13   up. 
 
         14                       We ask that everyone is respectful 
 
         15   of one another.  There may be some comments that 
 
         16   some of you agree with or disagree with.  Please 
 
         17   let that person speak; have their say.  The Corps 
 
         18   is interested in hearing everybody's point of view.  
 
         19   If you want to clap afterwards, could you please 
 
         20   wait until the comments are done and keep it to a 
 
         21   minimum so we can keep moving those through and be 
 
         22   sure and get everyone up to the microphone -- 
 
         23   opportunity that wants to speak. 
 
         24                       Let's see.  What else do I need 
 
         25   to talk to you about?  This meeting is not a vote 
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          1   or any sort of a consensus or either -- or even a 
 
          2   dialogue.  This is your opportunity to tell the 
 
          3   Corps of Engineers what's  on your mind, what your 
 
          4   opinion is, what your concerns are, etcetera.  So 
 
          5   when you address them, it's probably not going to 
 
          6   be a question and answer forum.  That's what the 
 
          7   out -- for outside afterwards; your questions 
 
          8   answered.  Response to direct -- I already went 
 
          9   over that. 
 
         10                       To make sure we end on time, 
 
         11   speakers will be limited, as I mentioned, to five 
 
         12   minutes.  Your time is your own.  And in the 
 
         13   interests of hearing from as many of you as 
 
         14   possible, we would ask that you speak on your own 
 
         15   behalf.  And if you're representing an association, 
 
         16   you're welcome to do that as well.  That doesn't 
 
         17   mean two separate terms. That means one.  And 
 
         18   you're speaking on behalf of yourself or the 
 
         19   association for the evening. 
 
         20                       There are three public hearings.  
 
         21   You get three turns to come up and share your 
 
         22   comments.  And also, please know that the comments 
 
         23   you give tonight orally or any other night isn't 
 
         24   your limitation.  You can also submit written 
 
         25   comments. 
 
 
 



 Vancouver evening-5

 
                                                                        5 
 
 
 
          1                       I think I've covered pretty much 
 
          2   everything.  We intend to end this hearing -- this 
 
          3   part of the hearing -- We had one earlier today as 
 
          4   part of the same hearing.  We took a break.  We're 
 
          5   back; hoping to end this one at 8 o'clock.  And 
 
          6   I'm  not sure we'll even go that late, given the 
 
          7   people here.  Does anyone have any questions? 
 
          8                       MR. RABE: Eight or 9:00. 
 
          9                       MS. BROOKS: When was the scheduled 
 
         10   time? 
 
         11                       COL. HOBERNICHT: We'll go to 9 
 
         12   o'clock. 
 
         13                       MS. BROOKS: Did I say 8:00?  
 
         14   Okay.  Thank you.  Please remember to state your 
 
         15   name when you begin your testimony as well.  Mike 
 
         16   Jones -- Michael Jones. 
 
         17                       MR. JONES: A podium would be nice.  
 
         18   I think we've all got papers and stuff here.  
 
         19   Anyway, we'll do the best we can.  I came early.  
 
         20   I had a chance to see the stuff out here.  Boy, 
 
         21   this is really neat.  I wonder just once if the 
 
         22   Port of Portland had done something like this 
 
         23   around -- on the Oregon side. It'd make such a 
 
         24   difference.  Then I got to thinking, well, how 
 
         25   lucky these people are, whichever side you live on 
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          1   the upstream of the Port of Portland. 
 
          2                       Now, when I heard that you were 
 
          3   reconsidering channel deepening, I thought that's a 
 
          4   really nice idea.  I think that's great; especially 
 
          5   great for me.  Because in 2000, I filed a lawsuit. 
 
          6   In fact, Laura's one of the Defendants.  And we've 
 
          7   been through a big hunk of it.  All the responsive 
 
          8   emotions are gone.  And so everything in my 
 
          9   Complaint  that refers to NEPA is still there. 
 
         10                       And to give you a little help 
 
         11   with this, even the EPA is still in.  So the 
 
         12   Government hasn't been doing well in this lawsuit.  
 
         13   So I figured well, maybe when you decided to 
 
         14   reconsider channel deepening, you'd look at some of 
 
         15   the things I thought ought to be looked at.  Well, 
 
         16   I poured through the documents, and not a damn 
 
         17   thing has been looked at. But I have to tell you 
 
         18   something:  The court will give me more than five 
 
         19   minutes to talk about this. They'll give me years.  
 
         20   They already have given me two, and probably give 
 
         21   me another five or six. 
 
         22                       So wouldn't it be a -- What an 
 
         23   idea to do the process the way the process is 
 
         24   supposed to be done, instead of in court.  I mean, 
 
         25   why not do it now?  Why not come to me and say, 
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          1   "Let's get together.  Let's figure out what's going 
 
          2   on"? 
 
          3                       Now, let me tell you I understand 
 
          4   something about NEPA.  And -- and NEPA is a 
 
          5   process.  It's a process of reason.  A process that 
 
          6   makes governments do reason -- consideration.  And 
 
          7   you -- if you do those things, I have no 
 
          8   alternative.  If you do the -- If you do the 
 
          9   mandated process, it's over. There's nothing I can 
 
         10   do about it.  I'm not -- I won't be in court or 
 
         11   anything.  So why not do the  process right?  I 
 
         12   mean, what a concept. 
 
         13                       But I'll give you an example.  
 
         14   There's an Executive Order for the flood plain.  No 
 
         15   Corps' document (phonetic) -- ever -- in Oregon has 
 
         16   -- has looked at this flood -- has looked at the 
 
         17   flood plain Executive Order even though every single 
 
         18   action requires it. So last time you had a meeting 
 
         19   like this, I stood up and said, "You haven't looked 
 
         20   at the flood plain." You still haven't looked at 
 
         21   the flood plain. 
 
         22                       Now, I've got so little faith in 
 
         23   the Corps, no matter how bad it is -- and it will 
 
         24   be bad -- You won't care.  You'll go ahead and do 
 
         25   channel deepening.  So use your brains here.  Just 
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          1   do the flood plain Executive Order like it's 
 
          2   supposed to be done.  Go ahead and do channel 
 
          3   deepening, and I'll be out of court, see.  But 
 
          4   don't do it again, like it is now, where you 
 
          5   haven't done anything with that Executive Order.  
 
          6   In fact, I have a proposal.  One of the sites 
 
          7   that's a major part of this plan -- channel 
 
          8   deepening plan -- is an illegal dump site.  It was 
 
          9   never -- It was never cited.  It -- It's filled 
 
         10   illegally by the Port of Portland.  The Port of 
 
         11   Portland admits they filled it illegally.  And 
 
         12   that's where we are at court, is that we don't have 
 
         13   to decide whether it's illegal or not.  We just 
 
         14   need to  decide how much of it was illegal and 
 
         15   what you're going to do about it.   If I win, 
 
         16   you're going to remove it.   That's going to make 
 
         17   it difficult to keep calling it a dump site. 
 
         18                       And -- and to help you out, the 
 
         19   Port's now halfway through removing 37 acres of 
 
         20   what I won last time.  And they're up to about 
 
         21   five million dollars. See, I'll have to go to all 
 
         22   three, and then even more. 
 
         23                       But -- Well, I guess I'm not 
 
         24   going to get to say all the things I wanted to 
 
         25   say.  If you want, I can give you your Federal 
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          1   Attorney's name and number.  And he can help you 
 
          2   out with the Complaint and what it's about and 
 
          3   stuff.  And then we can save The Court's time. 
 
          4                       MS. BROOKS: Jay Waldron. 
 
          5                       MR. WALDRON.  I'm Jay Waldron.  
 
          6   I'm the President of the Port of Portland 
 
          7   Commission.  I practice environmental law for 
 
          8   Schwabe, Williamson & Wyatt.  And I've practiced 
 
          9   environmental law in this region since 1974.  I 
 
         10   actually took the first environmental law course 
 
         11   ever offered at the University of Virginia. 
 
         12                       I want to -- First of all, I 
 
         13   can't speak on behalf of the Corps.  But I accept 
 
         14   Mr. Jones' offer,  and I'd be a happy to have 
 
         15   lunch with you.  And I'll call you next week. 
 
         16                       Thank you for giving us the 
 
         17   opportunity at the Port to comment on the draft 
 
         18   Supplemental Feasibility Study and EIS for the 
 
         19   Columbia River Channel Deepening project.  This is 
 
         20   obviously vitally important to both the economic -- 
 
         21   and the Port and I strongly believe the 
 
         22   environmental health of this region.  As President 
 
         23   of the Port of Portland Commission, I have been 
 
         24   closely involved in monitoring this project's 
 
         25   process and its regulatory review for several years.  
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          1   And prior to that, as a citizen interested in 
 
          2   environmental issues, I've been following this for 
 
          3   more than a decade. 
 
          4                       With the completion of the 
 
          5   biological opinion by the National Marine Fisheries 
 
          6   Service and U.S. Fish & Wildlife Service and the 
 
          7   completion of the draft supplemental reports, I'm 
 
          8   more convinced than ever, having read them, that 
 
          9   this project can and should move forward in an 
 
         10   economically and environmentally sound and 
 
         11   responsible manner. 
 
         12                       I believe it is the responsibility 
 
         13   of the Port of Portland and our sister ports on the 
 
         14   Columbia River to ensure that our region's people 
 
         15   and businesses can succeed in the international 
 
         16   market.  We need this project -- I don't think 
 
         17   that's been controverted -- to successfully do our 
 
         18   job.  This project benefits the economic health and 
 
         19   vitality of our entire region. 
 
         20                       The Columbia River system, as many 
 
         21   of us know, exports more wheat than any other port 
 
         22   area in the United States.  And this is especially 
 
         23   important now, as our food resources have become 
 
         24   strategic resources in Asia.  This area is the 
 
         25   second largest grain exporting center in the world.  
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          1   The Port of Portland has the ninth largest total 
 
          2   tonnage and the fifteenth largest container 
 
          3   operation in the United States.  Every day, 40,000 
 
          4   people in our region go to work because of maritime 
 
          5   trade.  And more importantly than that, every day, 
 
          6   well over 100,000 children depend on maritime trade 
 
          7   for their economic health, for their health care, 
 
          8   for their ability to get an education.  If there's 
 
          9   one thing where the environment and the economy 
 
         10   marry in this project, it's the affect on this 
 
         11   region's economy and on the health of our children. 
 
         12                       The jobs and the business success 
 
         13   that are directly tied to having cost-effective 
 
         14   maritime access are the essence of this region.  
 
         15   Oregon, for example, is the -- the -- among the 
 
         16   United States --  among the 50 states -- the sixth 
 
         17   largest in gross product dependent on trade.  I 
 
         18   believe Washington is second or third.  This region 
 
         19   was built, exists, prospers, and takes care of its 
 
         20   children based on trade.  Whether you're in Burns 
 
         21   or in Lewiston -- One of the largest importers that 
 
         22   we have is in Bend, Oregon, which imports logs from 
 
         23   New Zealand, processes them, and sends them to 
 
         24   Japan.  We are a trade area. 
 
         25                       The future effectiveness of the 
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          1   Columbia navigation channel is directly dependent on 
 
          2   deepening it to 43 feet to accommodate the 
 
          3   post-Panamax world.  The supplemental report that 
 
          4   you've prepared is a key part of the project's 
 
          5   extensive environmental review, which is important 
 
          6   to both mitigating unavoidable environmental impacts 
 
          7   and to ensure that the project leaves the river 
 
          8   better off than it was before the project starts. 
 
          9                       Achieving net environmental gains 
 
         10   is a high standard for a project like this.  But 
 
         11   we believe at the Port that it's the right standard 
 
         12   to apply.  The estuary and the ecosystem of the 
 
         13   Columbia River is also important to our children.  
 
         14   And it can be protected and enhanced at the same 
 
         15   time that this channel deepening project advances.  
 
         16                       An independent scientific panel 
 
         17   convened last year to review Endangered Species Act 
 
         18   questions -- The panel concluded the deepening 
 
         19   project will have no measurable affect on listed 
 
         20   salmon.  The biological opinion from NMFS and the 
 
         21   U.S. Fish & Wildlife service has made similar 
 
         22   findings.  As this supplemental report demonstrates, 
 
         23   the benefit to cost ratio for this project remains 
 
         24   strong. 
 
         25                       Even more importantly, northwest 
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          1   businesses and northwest farms stand to gain major 
 
          2   regional economic benefits from this project that 
 
          3   unfortunately, the way the Federal law works, cannot 
 
          4   be included in the Corps' analysis.  It's not 
 
          5   something you consider.  But there's not a farmer 
 
          6   in this state that isn't dependent on this project. 
 
          7                       MS. BROOKS: I'm sorry, Jay.  
 
          8   You're about out of time. 
 
          9                       MR. WALDRON: Okay.  Thank you. 
 
         10                       MS. BROOKS: Uh-huh. 
 
         11                       MR. WALDRON: We think that this 
 
         12   project has exciting potential.  We think it's 
 
         13   going to be the lifeblood of the region's ports, 
 
         14   the region's trade, and most importantly, the 
 
         15   region's children.  Thank you. 
 
         16                       MS. BROOKS: David Moryc.  Is that 
 
         17   how you  pronounce it? 
 
         18                       MR. MORYC: Moryc. 
 
         19                       MS. BROOKS: Moryc. 
 
         20                       MR. MORYC: My name is David Moryc.  
 
         21   I'm here representing American Rivers, a national 
 
         22   river conservation organization.  And just because I 
 
         23   have serious concerns about this project, I want 
 
         24   everyone here to know also that I support our 
 
         25   region's children as well. 
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          1                       As we all know, I think a lot of 
 
          2   us here are familiar faces.  And we're here to 
 
          3   discuss the Portland District Corps of Engineers 
 
          4   project.  They're authorized to complete a project 
 
          5   deepening the Columbia River navigation channel from 
 
          6   40 to 43 feet. 
 
          7                       In today's testimony, I'd like to 
 
          8   just focus on the need for a truly independent 
 
          9   review of this project, both economically and 
 
         10   environmentally. It's something that folks that I 
 
         11   talked to think well, it's -- We're too far along 
 
         12   in the process. It's too time-consuming.  The fact 
 
         13   of the matter is that many of us have been working 
 
         14   on this project for years and have been calling for 
 
         15   independent review of both the economics and the 
 
         16   environmental impacts for years.  
 
         17                       And then I'll just go on to give 
 
         18   a few quick examples of why this extra step is 
 
         19   necessary. Since the original congressional 
 
         20   authorization in 1989, there have been numerous 
 
         21   economic and environmental concerns raised in 
 
         22   relation to this navigation project.  While the 
 
         23   Corps has made attempt to investigate validity and 
 
         24   accuracy of this economic and environmental analysis 
 
         25   by trying to get input from the public, like we're 
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          1   doing here tonight, conducting internally directed 
 
          2   review processes like the one that you did earlier 
 
          3   in the SEI process.  And then next week, you'll be 
 
          4   doing the economics.  I think these attempts have 
 
          5   continued to be insufficient.  Unfortunately, there 
 
          6   still remains significant economic and environmental 
 
          7   concerns with the project. 
 
          8                       Nationwide, as many of you know, 
 
          9   the Federal U.S. Corps' analysis and public faith 
 
         10   in the reputation of its analytical capabilities has 
 
         11   been marred over the last year and-a-half or so by 
 
         12   revelations of faulty economic environmental analyses 
 
         13   in project after project.  Examples include the 
 
         14   Delaware deepening project, the Mississippi 
 
         15   navigational study, and others. According to the 
 
         16   National Academy of Sciences report released just 
 
         17   last week, that assessed the Corps of Engineers' 
 
         18   methods, analysis and peer review.  The Corps' 
 
         19   analysis of its own proposed projects is inadequate. 
 
         20   Independent -- And they also said that independent 
 
         21   review of the projects -- other projects is 
 
         22   necessary to be sure that the projects are based on 
 
         23   valid economic environmental analysis. 
 
         24                       The upcoming -- Excuse me.  As 
 
         25   well intended as they may be, the methods used by 
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          1   the Portland Districts in the case of the channel 
 
          2   deepening project have run counter to the 
 
          3   recommendations of the Science Academy.  This 
 
          4   includes selecting and employing members of their 
 
          5   review teams in both the SEI and next week's 
 
          6   economic review teams.  For this reason -- for this 
 
          7   reason, I urge the Corps to call for an independent 
 
          8   environmental analysis of the project.  Such an 
 
          9   analysis at -- should include at the minimum an 
 
         10   independent evaluation of the Corps' cost benefit 
 
         11   analysis, the external cost to the economies of the 
 
         12   global community dependent on the lower Columbia 
 
         13   River, and the impact of the project on threatened 
 
         14   endangered species. 
 
         15                       First, the independent analysis 
 
         16   should investigate the entire range of economic 
 
         17   issues associated with the project.  Many of the 
 
         18   Corps' projections, such as their estimates of key 
 
         19   export commodities, appear to artificially inflate 
 
         20   the benefits of the overall project.  With leading 
 
         21   agricultural economists calling some of their 
 
         22   forecasts, quote, "likely to be mistaken", and with 
 
         23   close to one hundred and sixty million dollars in 
 
         24   taxpayer money at stake, these differences of 
 
         25   economic opinion must be addressed in the form of 
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          1   an independent review. 
 
          2                       Second, the Corps has not 
 
          3   addressed many of the external costs to local 
 
          4   communities.  And one example under the preferred 
 
          5   alternative, the much-discussed project to dump 
 
          6   close to seven million cubic yards of dredge spoils 
 
          7   in either the lower river just east of Astoria or 
 
          8   in the deep water site would it destroy either 
 
          9   lower water -- lower river fishery or bury prime 
 
         10   crabbing habitat.  The affect on the economy of 
 
         11   these communities could be substantial.  I think a 
 
         12   -- a quantitative analysis of these -- of these 
 
         13   adverse impacts must be conducted to fully 
 
         14   understand the economic costs truly associated with 
 
         15   the project. 
 
         16                       Third, the Corps' analysis 
 
         17   neglects to answer key questions about the affects 
 
         18   of this project on threatened and endangered salmon.  
 
         19   The  Corps' analysis relied on incomplete models to 
 
         20   changes in the ecosystem of the Columbia River 
 
         21   estuary, a critical area for salmonids. 
 
         22                       For example, the salinity model in 
 
         23   the report on which the Corps relied is incomplete. 
 
         24   Salinity is the mixing of fresh water and salt 
 
         25   water in varying concentrations in the mouth of the 
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          1   Columbia River that kill salmon in many ways.  So 
 
          2   accurately modeling changes in salinity to do the 
 
          3   channel deepening is critical to understanding the 
 
          4   affects of the project on these salmonids. 
 
          5                       In this case, the scientists who 
 
          6   developed the key salinity model and test the 
 
          7   affects of the projects on threatened and endangered 
 
          8   salmon warn that the results, quote, "May be used 
 
          9   to guide management decisions.  But only if the 
 
         10   model of uncertainty is further reduced."  That 
 
         11   quote was taken from an appendices in the Corps own 
 
         12   biological assessment.  He emphasized the word 
 
         13   "only" in his text. 
 
         14                       Furthermore, the Corps' analysis 
 
         15   focuses specifically on short-term impacts even 
 
         16   though several scientists have noted that there may 
 
         17   be significantly long-term impacts to salmon.  We 
 
         18   need to look at more than just a snapshot in time.  
 
         19   We've  been dredging this river for over 100 years.  
 
         20   There's really just simply too much at stake -- 
 
         21   Federal and taxpayers' dollars, critical habitat for 
 
         22   endangered species -- not to proceed with an 
 
         23   independent review.  Thank you. 
 
         24                       MS. BROOKS: Greg de Bruler. 
 
         25                       MR. de BRULER: Good evening.  My 
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          1   name's Greg de Bruler, and I'm a resident of 
 
          2   Washington State.  I've been here more than once. 
 
          3                       Tonight, I've heard some people 
 
          4   speak about the ecosystem.  And what I find kind of 
 
          5   appalling is what they're talking about is not an 
 
          6   ecosystem. They're talking about maybe a fish, but 
 
          7   they aren't looking at the whole ecosystem.  The 
 
          8   ecosystem of the Columbia River goes well beyond 
 
          9   salmon; goes well beyond salmon; lamprey -- every 
 
         10   other species that's out there. 
 
         11                       If you think about what's going on 
 
         12   in the Columbia River in the last 100 years, it's 
 
         13   severely degraded.  If you look at the study that 
 
         14   was just done by the Columbia River Tribal Fish 
 
         15   Commission with EPA, and you're a Native American 
 
         16   fishing in the Columbia River, your risk of dying 
 
         17   of a fatal cancer from eating sturgeon out of the 
 
         18   Columbia River is about 1 in a 100.  If you're a 
 
         19   Native American  eating fish out of the Columbia 
 
         20   River, your risk of dying of a fatal cancer can be 
 
         21   as high as 2 in 1,000 if you're eating salmon out 
 
         22   of the Columbia River.  But that's eating fish. 
 
         23                       And we're talking about dredging a 
 
         24   river 106 miles long.  And the Corps has said, "We 
 
         25   took 23 grab samples."  I mean, my business -- my 
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          1   job -- I'm an environmental consultant.  I live and 
 
          2   breath looking at ecosystems.  I've handled a lot, 
 
          3   so I'm used to the Department of Energy and I'm 
 
          4   used to the way that they worked with their models. 
 
          5   And Hanford has developed some of the most 
 
          6   intricate and sophisticated models in the world for 
 
          7   dealing with their ground water and contamination 
 
          8   (phonetic).  But yet, their models are very, very 
 
          9   insufficient to model what's really happening in the 
 
         10   world. 
 
         11                       You took 23 grab samples from the 
 
         12   upper Columbia River.  You come back and say in 
 
         13   your literature for the public, "It's clean sand."  
 
         14   This is the farthest thing from the truth.  This 
 
         15   isn't clean sand.  Are you prepared to close down 
 
         16   the clam shell -- the clam business -- or crabs -- 
 
         17   shut it down when you're dredging for the next two 
 
         18   years because the crabs are going to be taking the 
 
         19   contamination that you're releasing along the  
 
         20   Columbia River?  Are you prepared to look at the 
 
         21   impacts that have occurred to the people that have 
 
         22   lived off the Columbia River from where you're 
 
         23   dredging to the mouth?  Look at the cancer rates of 
 
         24   those people?  Are you prepared to look at what 
 
         25   they're going to be inflicting by what they're 
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          1   eating out of the river?  Are you prepared to look 
 
          2   at what the lamprey are up-taking?  No. 
 
          3                       So you know, we're saying we're 
 
          4   using good science, but we aren't.  This gentleman 
 
          5   from American River stands up here and talks about 
 
          6   independent science.  I agree with him.  We -- We 
 
          7   need independence in this thing.  When the National 
 
          8   Academy of Science comes out and says, "Oh, the 
 
          9   Corps -- We didn't give you a very good rating for 
 
         10   the way you do your analysis", I have to agree. 
 
         11                       The Corps dredged Port of 
 
         12   Kennewick and Port of Pasco a few years ago.  And 
 
         13   I called the Corps up and asked them what did they 
 
         14   sample for it?  And they said, "Oh, the normal 
 
         15   contaminants of heavy metals."  I said, "Oh.  You 
 
         16   didn't check for pesticides or radio isotopes from 
 
         17   Hanford?"  "Oh.  No, we didn't." You're kidding me.  
 
         18   So finally, we got the State of Washington to come 
 
         19   out; shot rock on the islands on the Snake River.  
 
         20   And they found radiation.  So they had to post 
 
         21   (phonetic) the island. 
 
         22                       So I am sitting here saying I 
 
         23   hear 18 million dollars a year economic benefit.  I 
 
         24   hear we're here for the children.  We're going to 
 
         25   have a 100,000 people that benefit on this.  But 
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          1   yet, I have a good friend of mine who's a pilot 
 
          2   who's been working on the Columbia River for the 
 
          3   last 25 years. I said, "What do you think about 
 
          4   this thing?"  He says, "Oh, take it or leave it.  
 
          5   It's not going to make that big a difference.  We 
 
          6   aren't going to get that many more ships in here.  
 
          7   You look at what the world trade is doing", he 
 
          8   says, "Might make a difference; might not." 
 
          9                       So I've heard and I've listened to 
 
         10   the people of the various communities up and down 
 
         11   the river, and I've actually heard a very harsh 
 
         12   critic of the process has said, "You know, if they 
 
         13   would just work with us, we could put together a 
 
         14   plan that makes sense.  And you might even be able 
 
         15   to get to dredge if you work with the people.  And 
 
         16   you'd mitigate all the problems that are down 
 
         17   there."  You know, we think of the Port of 
 
         18   Portland.  We think of shipping; great.  But what 
 
         19   about the small communities?  What about the small 
 
         20   fishermen?  What about the small factories?  What 
 
         21   about the ecosystem?  
 
         22                       And the ecosystem is everything 
 
         23   that lives in the Columbia River.  So when you say 
 
         24   you're protecting the ecosystem, you aren't.  You're 
 
         25   trashing it.  You're trashing the food chain for a 
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          1   whole bunch of species that you don't even think 
 
          2   about because they, quote, "aren't endangered or 
 
          3   aren't listed or protected." 
 
          4                       And so I think it's the year 
 
          5   2002, and I think we need to learn from our 
 
          6   science.  We need to go back and really do a good 
 
          7   job.  Let's do it right.  Let's get the independent 
 
          8   analysis that we need.  But let's don't do it 
 
          9   half-baked.  Let's get the people in the room that 
 
         10   have the concerns.  Let's go step by step process 
 
         11   and alleviate these pains and suffering that's going 
 
         12   on and address these shortcomings.  And please 
 
         13   don't come back and say, "Oh, our biological 
 
         14   opinion says we aren't going to trash the 
 
         15   ecosystem", because you are.  It's not about 
 
         16   salmon.  It's about the Columbia River.  I 
 
         17   appreciate this opportunity.  Thank you. 
 
         18                       MS. BROOKS: Chris Hatzi. 
 
         19                       MR. HATZI: Good evening.  My name 
 
         20   is Chris Hatzi.  I'm President of Columbia River 
 
         21   Port Rejuvenation, an organization of regional 
 
         22   business, business associations, and citizens that 
 
         23   are  committed to improving the international market 
 
         24   access for the region.  Thank you for providing me 
 
         25   an opportunity to publicly -- on -- for public 
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          1   comment on the draft supplemental feasibility report 
 
          2   in the area of the Columbia River channel deepening 
 
          3   project, which is vitally important to the economic 
 
          4   and vital health of our region. 
 
          5                       With the completion of the 
 
          6   biological opinion and the completion of the draft 
 
          7   supplemental report, it is clear that this product 
 
          8   can and must move forward in an economically and 
 
          9   environmentally responsible manner. 
 
         10                       Channel deepening is vitally 
 
         11   important to our economy.  Effective and efficient 
 
         12   maritime transportation is vital to sustaining and 
 
         13   strengthening our region's trade-based economy; 
 
         14   especially during these difficult economic times. 
 
         15   Deepening the Columbia River navigational channel is 
 
         16   critical to maintaining maritime commerce into 
 
         17   sustaining businesses, farms, and jobs in our 
 
         18   region. 
 
         19                       This project will ensure the 
 
         20   Columbia River can accommodate the larger 
 
         21   fuel-efficient vessels that increasingly dominate the 
 
         22   world fleet.  This broad-based -- This project has 
 
         23   broad-based support  from businesses, labor unions, 
 
         24   farmers, ports and communities throughout the 
 
         25   northwest from the Tri-Cities to Lewiston to Klamath 
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          1   Falls. 
 
          2                       Over 40,000 local family wage jobs 
 
          3   are dependent on -- and another 59,000 northwest 
 
          4   jobs are influenced by Columbia River maritime.  
 
          5   Due largely to delays in channel deepening, 
 
          6   longshore job losses on the Columbia River in the 
 
          7   last five years have taken 16 million dollars 
 
          8   annually out of the economy.  With the northwest 
 
          9   leading the nation in unemployment, we cannot afford 
 
         10   to lose anymore jobs.  Vitality of these jobs and 
 
         11   businesses require access to cost-effective maritime 
 
         12   transportation. The future effectiveness of Columbia 
 
         13   River navigation is directly dependent on deepening 
 
         14   the channel from 40 to 43 feet to maintain the 
 
         15   vitality of this transportation route and our 
 
         16   region's trade-based economy. 
 
         17                       As the supplemental report 
 
         18   explains, the benefit to cost ratio for this 
 
         19   project remains strong.  Even more importantly, 
 
         20   northwest businesses and farmers obtain major 
 
         21   regional economic benefits from this project that 
 
         22   cannot be included in the Corps' analysis.  The 
 
         23   economic benefits are largely diverse, rural and 
 
         24   urban, east and west, Oregon,  Washington, and 
 
         25   Idaho; across our entire region. Without sufficient 
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          1   market access, rates from the Columbia River have 
 
          2   increased making some northwest commodities 
 
          3   uncompetitive in most international markets. Columbia 
 
          4   River maritime commerce provides 208 million dollars 
 
          5   in state and local taxes that benefit communities 
 
          6   throughout our region. 
 
          7                       I will leave the environmental 
 
          8   debate to the experts.  However, I would urge you 
 
          9   to consider the environmental impacts of not 
 
         10   dredging:  The ships can be the most 
 
         11   environmentally friendly method of moving goods 
 
         12   between two points.  By having sufficient ocean 
 
         13   carrier service in the Columbia River, there will 
 
         14   be less need to truck cargo between the Columbia 
 
         15   River ports and California and Puget Sound.  Fewer 
 
         16   trucks mean less road wear and lower truck 
 
         17   emissions. 
 
         18                       The Columbia River channel project 
 
         19   will benefit both our economy and our environment.  
 
         20   I urge you to finalize the supplemental report and 
 
         21   grant the pending regulatory permits and approvals 
 
         22   to move this important project to completion. 
 
         23                       MS. BROOKS: Larry Snyder. 
 
         24                       MR. SNYDER: My name is Larry 
 
         25   Snyder.  I'm -- S-N-Y-D-E-R.  I'm President of the 
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          1   Vancouver  Wildlife League.  We're a group of 
 
          2   hunters, fishermen, and conservationists over 200 
 
          3   strong. We've been in existence since 1929.  And my 
 
          4   membership looks at this project as very 
 
          5   disquieting.  Many of them have been recreating, 
 
          6   hunting and fishing on the Columbia River for more 
 
          7   than 60 years.  And they knew what it was, and 
 
          8   they are concerned about what it's going to be -- 
 
          9   or going to become. 
 
         10                       They look at it in several 
 
         11   different ways: Number one, the biggest example of 
 
         12   government pork (phonetic) that they can remember.  
 
         13   Number two, they look at this as another example of 
 
         14   what occurred at Rice Island.  They look at the 
 
         15   decline in their fishing and hunting opportunities, 
 
         16   and they think it will continue to be that way, and 
 
         17   this project won't help it a bit.  They look at 
 
         18   this as the old Chinese proverb:  Death by a 
 
         19   thousand cuts.  The Columbia River, that is. 
 
         20                       Our main concern is what you're 
 
         21   going to do with the dredge spoils.  We've seen 
 
         22   examples of that in the past, where sloughs have 
 
         23   been totally covered, and areas that were wetlands 
 
         24   are now 10 feet high with sand and various other 
 
         25   dredge spoils. 
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          1                       Our primary concern is the 
 
          2   Vancouver low  lake -- lake lowlands.  And of 
 
          3   course, we have to take that up with the Port of 
 
          4   Vancouver, which is one of the sponsors of this 
 
          5   project.  'Cause they're going to fill 500 acres 
 
          6   south of the Flushing Channel for heavy industry.  
 
          7   And then they want to take the area north of the 
 
          8   Flushing Channel and put light industry and fill 
 
          9   that too.  So this project, if it is successful in 
 
         10   getting off the ground, will result in a 
 
         11   degradation of the Vancouver Lake Lowland. 
 
         12                       The Vancouver Wildlife League has 
 
         13   spent years attempting to improve the habitat for 
 
         14   migratory waterfowl and upland game.  And this will 
 
         15   be the end-all of that particular project that 
 
         16   we've put so much time and energy into.  That area 
 
         17   north of the Flushing Channel should not get one 
 
         18   pound of sand. Thank you very much. 
 
         19                       MS. BROOKS: Cyndy de Bruler. 
 
         20                       MS. de BRULER:  Good evening.  
 
         21   Cyndy de Bruler.  I'm representing Columbia 
 
         22   RiverKeeper, a nonprofit environmental group that 
 
         23   works to restore and protect the water quality of 
 
         24   the Columbia River. And I come tonight with some 
 
         25   concerns that I would like to express. 
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          1                       First of all, I'm very 
 
          2   disappointed in the public process around this 
 
          3   meeting.  We found out  about this less than two 
 
          4   weeks ago.  And that's not sufficient time for the 
 
          5   public process to adequately involve citizens.  That 
 
          6   doesn't give us time to send out a newsletter to 
 
          7   inform our 700 paid members in the Portland area or 
 
          8   700 members in the Hood River area or members in 
 
          9   the Astoria area of their opportunity to comment.  
 
         10   And I think that you see directly the results of 
 
         11   that in an empty room here tonight, other than many 
 
         12   agency people.  So much more outreach and public 
 
         13   involvement needs to be around this process if 
 
         14   you're going to get it to move forward. 
 
         15                       Secondly, we're not convinced by 
 
         16   this proposal, as written, that it would be 
 
         17   economically or environmentally sound or beneficial 
 
         18   to the Columbia River.  The restoration efforts 
 
         19   that you mentioned in detail need to be more deeply 
 
         20   analyzed. They fail to consider local impacts to 
 
         21   fishermen and the environment; especially in the 
 
         22   mouth of the river.  You've heard this before, so I 
 
         23   don't think there's any reason to go into detail. 
 
         24                       The restoration components must be 
 
         25   guided by the lower river citizens and organizations 
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          1   like CREST and the local watershed organizations -- 
 
          2   and they have just not been consulted in this 
 
          3   process --  to assure real restoration instead of 
 
          4   just using the term "restoration" for what is 
 
          5   really sediment dumps. 
 
          6                       Environmental concerns of our 
 
          7   organization include impacts to salmon that have not 
 
          8   adequately been addressed and impacts to other fish 
 
          9   and wildlife in the ecosystem which have been 
 
         10   totally ignored.  In particular, concerns about 
 
         11   inadequate windows for salmon migration.  In the 
 
         12   document -- the biological opinion -- National 
 
         13   Marine Fisheries has stated that the project would, 
 
         14   quote, "adversely impact essential fish habitat", 
 
         15   end of quote, for salmon.  So to move forward and 
 
         16   just ignore those type of conclusions is unwise. 
 
         17                       The proposed ocean dumping of 14 
 
         18   square miles is bound to have an adverse affect on 
 
         19   Dungeness crab.  We sympathize with the crab 
 
         20   fishermen, but we also feel for the crab.  And I 
 
         21   don't want this to be a process where we're 
 
         22   deciding between salmon and crab.  And that's kind 
 
         23   of what it's come down to. 
 
         24                       Another environmental concern is 
 
         25   the contamination issue.  Twenty-three grab samples 
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          1   do not adequately address 106 river miles.  In the 
 
          2   bi-state water quality study, every sediment sample 
 
          3   taken showed essences (phonetic) of dioxin.  It's 
 
          4   there in the  river.  We know it.  And just saying 
 
          5   that this entire dredged channel is coarse sand 
 
          6   does not avoid the issue.  If this project moves 
 
          7   forward, there must be diligent ongoing testing of 
 
          8   the dredge materials. And it must be to detection 
 
          9   levels for things like dioxin that are meaningful.  
 
         10   And there has to be an action plan in place if 
 
         11   contaminants are found to protect fish and wildlife 
 
         12   and human health. 
 
         13                       Finally, I agree entirely with 
 
         14   American Rivers' proposal for an independent review.  
 
         15   I think that this is the only way that this project 
 
         16   can move forward.  The review -- The process that 
 
         17   has happened today is not independent, and the 
 
         18   stakeholders do not see it as such.  There's a 
 
         19   reason for that.  Citizens must be more involved in 
 
         20   the process as it moves forward.  Thank you very 
 
         21   much for being here tonight and the opportunity to 
 
         22   comment. 
 
         23                       MS. BROOKS: Was there anyone else 
 
         24   in the room who didn't have the opportunity to sign 
 
         25   up to speak that would like to now?  Could you 
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          1   come forward and -- and give your name? 
 
          2                       MR. WELLS: My name's Charles 
 
          3   Wells.  My family has property on the river.  But 
 
          4   the other thing I wanted to address -- I live in 
 
          5   Portland also, so I have an interest in that 
 
          6   aspect.  But I have  found that virtually the ports 
 
          7   are all public sponsored.  And it's like each of 
 
          8   these port areas is trying to build their area 
 
          9   greater.  And it's all done with taxpayer dollars.  
 
         10   So it's like this port versus this port versus this 
 
         11   port, and it's taxpayers' dollars in each of them 
 
         12   on this competition. 
 
         13                       My cost to bring a container from 
 
         14   Seattle as opposed to bringing it in from Portland 
 
         15   is about $150 difference.  It's not that great.  
 
         16   And I can actually negotiate that out with my -- my 
 
         17   vender on the other end.  So as far as -- I mean, 
 
         18   I don't see where there's this huge economic 
 
         19   incentive that everybody's talking about that's 
 
         20   going to actually happen.  But I -- but when I'm 
 
         21   there on the river, and I -- there's these 
 
         22   freighters coming by -- And especially now, when 
 
         23   you're talking about the months where the river's 
 
         24   shallower -- there's these huge surges.  And 
 
         25   there's a -- like -- the cove; Quinn's Cove.  All 
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          1   of a sudden, it will go dry.  Then this water will 
 
          2   come in and turns into rapids.  And what was calm, 
 
          3   clear water will turn into silt.  And you'll see 
 
          4   that the fish that were there are all of a sudden 
 
          5   breathing -- They're breathing mud.  And you know 
 
          6   that has an affect on them.  You'll see  small 
 
          7   ones being thrown off to the side.  And it happens 
 
          8   every time a large freighter comes in. 
 
          9                       And at night -- Because the Coast 
 
         10   Guard doesn't really enforce the speeds of these 
 
         11   freighters, you'll have surges -- Some nights, it'll 
 
         12   just be amazing.  The boats are slamming around.  
 
         13   The houseboats are moving around.  People walking 
 
         14   down the dock -- "What's happening here?"  I said, 
 
         15   "This is the freighters coming by."  And it's going 
 
         16   to be worse with larger freighters.  It's going to 
 
         17   be worse. 
 
         18                       I had friends that -- They were 
 
         19   coming in to shore over on Caterpillar Island.  And 
 
         20   all of a sudden, their boat just slammed high on 
 
         21   the beach. They had to get many other people to get 
 
         22   their boat off the beach.  There's a danger that 
 
         23   happens with the surges.  And it has an impact on 
 
         24   there. 
 
         25                       The other thing is now the Corps 
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          1   wants to go into new things.  They have destroyed 
 
          2   so many areas they pumped in.  This -- this cove 
 
          3   at one time -- I think this used to be Hay's 
 
          4   Island (phonetic).  And you could take a boat 
 
          5   around Hay's Island.  Like the joke in the 
 
          6   community -- you realize this is Frenchman's Bar. 
 
          7   The reality is there is no Frenchman's Bar.  There 
 
          8   used to be a sand bar.  And you'd come in the back  
 
          9   side and go around Hay's Island.  And that was a 
 
         10   sand bar.  But the Corps filled it in.  So now, 
 
         11   it's just a section of beach.  So the next time 
 
         12   you see Frenchman's Bar, remember there's no bar 
 
         13   there anymore.  It's gone.  The Corps destroyed it; 
 
         14   destroyed habitat; the otters in the fishermen's 
 
         15   slough.  The beavers that are in the slough.  All 
 
         16   of the game birds that are in the slough.  They 
 
         17   cannot use that.  They can't use the dirt.  So 
 
         18   that's just lost habitat. 
 
         19                       As far as the river temperature -- 
 
         20   Because it would be through an area that's 
 
         21   shallower.  That's no longer protected.  So it's a 
 
         22   loss of habitat; damages by the huge surges that 
 
         23   are going to be larger yet.  And the question is 
 
         24   who does it really benefit?  It benefits 
 
         25   bureaucrats that want to have a larger King Dome; 
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          1   maybe larger than this port or larger than that 
 
          2   port.  Thank you. 
 
          3                       MS. BROOKS: Anyone else?  I'd like 
 
          4   to mention one last thing -- Yes?  John Fratt?  
 
          5   Sure. 
 
          6                       MR. FRATT: My name is John Fratt.  
 
          7   I live at 5208 Deboyce (phonetic) here in 
 
          8   Vancouver, Washington.  Welcome to Vancouver.  I 
 
          9   work for the Port of Vancouver.  I was with the 
 
         10   group that started the reconnaissance to the 
 
         11   reconnaissance study.  I  followed this project 
 
         12   very closely. 
 
         13                       I commend the Corps in its review 
 
         14   and the excellent work that was done in reviewing 
 
         15   the policies and the development of the scientific 
 
         16   committee.  I think you've gone out of your way to 
 
         17   prove that this is a project that can be done.  
 
         18   We're talking about three feet on an already 
 
         19   existing 40-foot channel.  It is not as though 
 
         20   we're starting over again.  The restoration projects 
 
         21   that are envisioned in this plan are excellent and 
 
         22   will do exactly that:  They will restore habitat. 
 
         23                       Oftentimes, in the port industry, 
 
         24   we go and say, "All right; mitigation.  It's just a 
 
         25   cost." Now, in the port industry, we're talking 
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          1   about restoration.  And we understand that that's 
 
          2   our responsibility.  I thank you very much for your 
 
          3   work, and I thank you for coming to Vancouver, 
 
          4   Washington to take this hearing today.  Thank you. 
 
          5                       MR. HUNT: My name is Dave Hunt, 
 
          6   and I serve as Executive Director of the Columbia 
 
          7   River Channel Coalition.  It's a coalition of ports 
 
          8   and businesses and labor unions and agricultural 
 
          9   interests, economic development transportation from 
 
         10   throughout the region who disagree on a lot of 
 
         11   things.  But when it comes to this project, we very 
 
         12   much see the special value  and the unique nature 
 
         13   of this project and the benefits it will have for 
 
         14   our region, both economically and environmentally. 
 
         15                       I really want to commend the Corps 
 
         16   and the other agencies you've worked with for 
 
         17   several things:  One, for doing this series of 
 
         18   public hearings and taking evenings and long drives 
 
         19   during the next several weeks and months out of 
 
         20   your schedule.  I think that's important so you can 
 
         21   hear what's on my mind (phonetic) -- of your 
 
         22   constituency. 
 
         23                       For the -- For both the SEI 
 
         24   process, which brought independent scientists to 
 
         25   look at the environmental aspects, as well as for 
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          1   the expert panel that's going to be looking at the 
 
          2   benefit cost analysis, you are really going above 
 
          3   and beyond any requirements that you have.  And 
 
          4   you're really setting the pace for the rest of the 
 
          5   nation. 
 
          6                       So despite some other comments 
 
          7   that have been made, I really want to commend you 
 
          8   all for going above and beyond, in terms of opening 
 
          9   yourselves up, not knowing what the SEI panel will 
 
         10   do -- benefit/cost panel may say -- but being 
 
         11   willing to subject this project to that additional 
 
         12   review. 
 
         13                       I especially for your -- want to 
 
         14   commend you for your commitment to work diligently 
 
         15   at either  dramatically reducing or potentially even 
 
         16   eliminating ocean disposal.  As we have done our 
 
         17   work around the region, that's been a key concern 
 
         18   that's come up. Both from crab fishermen who are 
 
         19   concerned about habitat, but also from those who 
 
         20   want to keep beaches nourished on the Oregon Coast. 
 
         21                       And so that whole effort to keep 
 
         22   sand in the systems, not -- to not give it away to 
 
         23   deep water disposal, and to not subject it to 
 
         24   potential impacts on the crab habitat.  I know it 
 
         25   has been a difficult effort to get it there, and I 
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          1   want to commend you for that. 
 
          2                       As I read the supplemental 
 
          3   feasibility report and EIS, several things become 
 
          4   clear to me: One, that there are huge regional 
 
          5   economic benefits; not just in Portland, Vancouver, 
 
          6   Kalama, Longview, or St. Helens, but throughout the 
 
          7   entire region. That -- Also, it's clear that there 
 
          8   are significant environmental -- both restoration -- 
 
          9   both mitigation efforts that will actually deal with 
 
         10   unintended impacts -- unavoidable impacts -- but 
 
         11   also the ecosystem restoration efforts, which I 
 
         12   think so many of us fail to recognize go above and 
 
         13   beyond the actual impacts of this project.  That's 
 
         14   very clear in the supplemental report.  
 
         15                       It's also really clear the 
 
         16   benefits are rural and urban throughout the entire 
 
         17   region.  That, I think, makes the project unique.  
 
         18   It's clear the area to be dredged is small -- only 
 
         19   a small percentage of the river between Astoria and 
 
         20   Vancouver -- as I've seen the segments, only about 
 
         21   three and-a-half percent of that -- of that river 
 
         22   surface, which is pretty significant.  It's also 
 
         23   clear those areas are going to be the same areas 
 
         24   where dredging is already occurring.  We're not 
 
         25   comparing the river when Lewis and Clark were here 
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          1   to what it would be in a deeper channel.  We're 
 
          2   comparing the channel today to a deeper channel. 
 
          3                       A comment was made earlier that 
 
          4   the Columbia River's degraded over the last 100 
 
          5   years. I'd agree with that statement.  I think most 
 
          6   of us probably would.  The question for us now, I 
 
          7   think, is are we going to do something about that 
 
          8   by doing the kind of ecosystem restoration measures 
 
          9   that are included in this project and other 
 
         10   measures that are part of other projects, or are we 
 
         11   going to not do that?  Are we going to do it in a 
 
         12   way that really damages our economy or do it in a 
 
         13   way that enhances our environment and economy at 
 
         14   the same time? 
 
         15                       I think the coalition strongly 
 
         16   supports  efforts to do both.  To have the 
 
         17   environment -- the economic process we need as a 
 
         18   region, certainly, during these difficult economic 
 
         19   periods, as well as the environmental progress 
 
         20   that's really called for based on history of the 
 
         21   river.  I think it's clear -- If you think about 
 
         22   projects of any sort in our region, I cannot think 
 
         23   of another single project that has such dramatic 
 
         24   positive economic benefits on the region.  And 
 
         25   again, it's not just here throughout our entire 
 
 
 



 Vancouver evening-40

 
                                                                       40 
 
 
 
          1   region that it has such major benefits, in terms of 
 
          2   job reconstitution and creation that makes such 
 
          3   significant progress in terms of -- and 
 
          4   environmental progress to deal with the channel in 
 
          5   the Columbia River.  It really brings our region 
 
          6   together. 
 
          7                       Whether you're looking at the 
 
          8   channel coalition or congressional delegation or 
 
          9   state legislators for Oregon and Washington or all 
 
         10   of the groups throughout the entire region who have 
 
         11   come together, tens of thousands of people came 
 
         12   together and said, "This is critically needed.  
 
         13   This makes sense." 
 
         14                       This one project is uniting our 
 
         15   region in a way that I think any other project that 
 
         16   -- that it has or will.  And so I just want to 
 
         17   commend you for  your progress, to urge you to hang 
 
         18   in there despite the difficult challenges ahead, and 
 
         19   continue to make the kind of progress that will 
 
         20   bring us both economic progress and environmental 
 
         21   progress. 
 
         22                       MR. BARTON: My name is Tom Barton.  
 
         23   I live in Hazel Dell, Washington, which is just 
 
         24   north of Vancouver.  One of the items I've not 
 
         25   heard mentioned here regarding the environmental 
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          1   protection is the issue of mosquito control.  As 
 
          2   you know, the Columbia River has historically been 
 
          3   associated with mosquitos.  And there are a lot of 
 
          4   people that live here and a lot of people that 
 
          5   lived here before the white man came.  And I am 
 
          6   told -- and -- historically that most of the native 
 
          7   population that lived on Sauvie Island died from 
 
          8   malaria within a couple of years.  It's documented 
 
          9   in the Hudson Bay Company's hospital -- the 
 
         10   patients with malaria who were trappers and local 
 
         11   people in the area. 
 
         12                       So the Columbia River makes a 
 
         13   sharp turn at Portland and heads north.  It makes 
 
         14   another sharp turn and heads west.  Where it turns, 
 
         15   it floods.  And when it floods, it makes a habitat 
 
         16   that's ideal for mosquitos to breed.  And I haven't 
 
         17   heard one mention of mosquito control.  And I see 
 
         18   this document here, an Environmental Protection Fact 
 
         19   Sheet.  And it goes  into birds and fish, but it 
 
         20   does not mention mosquitos.  And mosquitos are a 
 
         21   hazard to people and to animals. 
 
         22                       Malaria is one thing.  But now, 
 
         23   we are also having people's health to consider with 
 
         24   the West Nile Virus being predicted to be on the 
 
         25   west coast as similar as it is on the east coast.  
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          1   And this is with the -- with the birds.  Primarily 
 
          2   the crow was very -- and the species similar to the 
 
          3   crow are very susceptible to West Nile Virus. 
 
          4                       So I would like to see some 
 
          5   priority be given to the dredge spoils that would 
 
          6   place some of these spoils in areas that are high 
 
          7   habitat for mosquitos and not just disposed out 
 
          8   into the ocean. 
 
          9                       And I think that these -- The 
 
         10   people who live here, even though they are -- maybe 
 
         11   to some are not as important as fish -- I think 
 
         12   the people that live here have some priority too.  
 
         13   And one of them is to be able to live and to enjoy 
 
         14   their livelihood without the nuisance of mosquitos, 
 
         15   as well as the impact on their health. 
 
         16                       So if you could consider this in 
 
         17   your dredging -- I was surprised to find -- I 
 
         18   thought the dredging was going to include three 
 
         19   feet off the top through the whole length of this 
 
         20   corridor.  And my  understanding is that it's just 
 
         21   the top -- parts of three feet.  The -- the points 
 
         22   that are going to be leveled off to make it 
 
         23   navigable to larger ships. And of course, this will 
 
         24   be economically beneficial. But I would like to see 
 
         25   consideration be given for the spoils of the 
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          1   dredging to fill areas that are problem breeders 
 
          2   for mosquitos that cause problems for the people 
 
          3   who live here.  And they also -- much to people 
 
          4   who love animals, they create a great deal of 
 
          5   problems for animals as well.  Thank you. 
 
          6                       MS. BROOKS: Is there anyone else?  
 
          7   I'd like to mention one point that I left off when 
 
          8   I -- I did my opening remarks; that the response -- 
 
          9   There will be responses to your testimony.  And the 
 
         10   Corps will do that after all of the hearings are 
 
         11   complete in their review process.  So I wanted to 
 
         12   make mention of that. 
 
         13                       So with that, I'll turn it back 
 
         14   over to you. 
 
         15                       COL. HOBERNICHT: Again, thanks for 
 
         16   coming. I appreciate you all taking time out of 
 
         17   your busy schedules to come and let us know what 
 
         18   your thoughts are on this project.  So with that, 
 
         19   this ends the evening.  Thank you. 
 
         20                       (Discussion held off the record.) 
 
         21   . 
 
         22   . 
 
         23   . 
 
         24   .                                             
 
         25   . 
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          1                      LONGVIEW, WASHINGTON; 
 
          2                   THURSDAY, SEPTEMBER 5, 2002 
 
          3                            6:00 P.M. 
 
          4   . 
 
          5              COLONEL HOBERNICHT:  Thank you for 
 
          6   coming today. My name is Richard Hobernicht and I'm the 
 
          7   new district engineer for the Portland District United 
 
          8   States Army Corps of Engineers.  Most of you probably knew 
 
          9   my predecessor, Colonel Raymond Butler.  I look forward to 
 
         10   getting out in the communities and meeting each of you. If 
 
         11   you get a chance, please introduce yourself to me tonight. 
 
         12              This public hearing and the next one 
 
         13   in Astoria will be run with the aid of a professional 
 
         14   moderator.  I will have some introductory remarks in a few 
 
         15   minutes, but at this time I'd like to transfer the meeting 
 
         16   over to Miss Jacqueline Abel to get it started.  
 
         17              Jacqueline.  
 
         18              MS. ABEL:  Thank you.  
 
         19              Hi.  As the Colonel said, my name is 
 
         20   Jacqueline Abel.  I'm a professional facilitator and 
 
         21   mediator and I was asked by the U.S. Army Corps of 
 
         22   Engineers to be the moderator for tonight's meeting.  I'm 
 
         23   not a staff member of any government agency.  I was asked 
 
         24   to moderate to assure that a fair and impartial hearing of 
 
         25   information and concerns may occur tonight.  I do not have 
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          1   any stake in the outcome of today's hearing and I believe 
 
          2   I'm impartial on the issues here tonight. 
 
          3              I know many of you have very important 
 
          4   points that you would like to have heard by your 
 
          5   government officials.  They are here to present an 
 
          6   overview of the status of the proposed Columbia River 
 
          7   Channel Improvement Program and to listen to what you have 
 
          8   to say to them. This is an important opportunity for all 
 
          9   of you that will require respect for the process and for 
 
         10   each other.  I will need your help in order to let as many 
 
         11   of you as possible have the chance to say what you want 
 
         12   tonight. But before I discuss ground rules, let me make 
 
         13   sure you're in the right place. 
 
         14              The purpose of today's meeting is to 
 
         15   provide the public an opportunity to hear briefly from the 
 
         16   U.S. Army Corps of Engineers about the status of a 
 
         17   proposed improvement of the existing 40-foot Columbia 
 
         18   River Federal navigation channel and a Draft Supplemental 
 
         19   Integrated Feasibility Report and Environmental Impact 
 
         20   Statement that they have prepared and issued last July and 
 
         21   to provide you, the public, with an opportunity to submit 
 
         22   both oral and written comments. 
 
         23              We are holding this hearing because it 
 
         24   is important for the U.S. Army Corps of Engineers, for the 
 
         25   people of the region to have spoken and to have been 
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          1   heard.  The time you have taken to be here to make your 
 
          2   comments is very important and greatly appreciated. Thanks 
 
          3   to all of you for coming.  To this end, we provided two 
 
          4   ways for you to make your thoughts and feelings known. You 
 
          5   may give testimony in this room or you may submit written 
 
          6   comments to the Corps.  Written comments can be submitted 
 
          7   until September 15th of this year. 
 
          8              Before we begin, I'd like to review 
 
          9   the upcoming agenda for the evening and go over a few 
 
         10   administrative details.  We will begin today by hearing a 
 
         11   bit more from Colonel Richard Hobernicht, District 
 
         12   Engineer, Portland District, U.S. Army Corps of Engineers.  
 
         13   He will give an introduction and introduce the rest of the 
 
         14   panel members sitting at the table tonight and then there 
 
         15   will be a brief presentation by Laura Hicks.  When the 
 
         16   presentations are over, we will move into public 
 
         17   testimony.  We've scheduled the hearing to end at 9:00 
 
         18   tonight.  Individuals will be given five minutes to 
 
         19   testify.  We may take a break during the evening to give 
 
         20   everyone a chance to stretch.  All of the oral testimony 
 
         21   will be recorded by our court reporter for the public 
 
         22   record.  If you also have your comments in written form, 
 
         23   we would appreciate a copy of them.  Please note that 
 
         24   there's a drop off box in the open house area at the back 
 
         25   of room.  Someone there can help you if you have written 
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          1   comments with you.  The Corps does want to hear what you 
 
          2   have to say in person or in writing. 
 
          3              Given the interest in the issues that 
 
          4   will be discussed today, I'm requesting that we all follow 
 
          5   these grounds rules, and you may have seen them on the way 
 
          6   in tonight.  Speakers will be recognized in the order in 
 
          7   which they signed up to speak.  Any elected public 
 
          8   officials who are present will be recognized first and I 
 
          9   know we do have a few of them here tonight.  Treat each 
 
         10   speaker and the panels with respect.  You may not agree 
 
         11   with what a person is saying, but everyone has a right to 
 
         12   their own views and we want to get them all on the record. 
 
         13   As strongly as you may feel about an idea you hear, please 
 
         14   keep side conversations and comments to a minimum so that 
 
         15   the court reporter can get all testimony into the record 
 
         16   and so others have ample time to make their comments as 
 
         17   well.  Help me help you testify by being at the microphone 
 
         18   here in front and ready to testify when I call your name. 
 
         19   Be courteous to others and stop speaking when I let you 
 
         20   know that your time is up.  Please follow my instructions 
 
         21   to help us all avoid confusion.  Remember that today's 
 
         22   meeting is not an attempt to consensus or some kind of 
 
         23   vote.  It's an opportunity for members of the public to 
 
         24   have their thoughts heard and considered by Federal 
 
         25   officials.  Please don't disrupt that opportunity. 
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          1              Because of time restraints and because 
 
          2   the representatives of the Corps are here to hear what you 
 
          3   have to say, responses to your direct testimony will not 
 
          4   be possible today but will be reflected in the Corps' 
 
          5   final report.  To make sure we end on time, speakers will 
 
          6   be limited to five minutes.  Your time is your own.  And 
 
          7   in the interest of hearing from as many of you as 
 
          8   possible, your time may not be assigned to other people. 
 
          9   If you have already testified as a spokesperson for a 
 
         10   group or an HEC (phonetic) organization, you should not 
 
         11   testify again as an individual.  Remember, you will have 
 
         12   10 additional days after the hearing to submit complete 
 
         13   written comments.  As I said before, we intend to end the 
 
         14   meeting about 9:00 p.m. with brief remarks from Colonel 
 
         15   Hobernicht. 
 
         16              You may provide written comments on 
 
         17   the proposed improvement of the Columbia River Federal 
 
         18   navigation channel, specifically the Draft Supplemental 
 
         19   Integrated Feasibility Report and EIS, to the Corps by 
 
         20   September 15th at the address indicated in the public 
 
         21   notice or in the information sheets that are available.  
 
         22   And they were available in the back of the room if you 
 
         23   want to pick those up with the addresses so you can send 
 
         24   comments in later. 
 
         25              What will happen with all of your 
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          1   comments?  The Corps will review those comments submitted 
 
          2   in writing and the transcripts from the public testimony 
 
          3   at hearings like this one tonight.  They will consider the 
 
          4   information you provide that is related to the proposed 
 
          5   improvement of the Columbia River Federal navigation 
 
          6   channel, specifically the Draft Supplemental Integrated 
 
          7   Feasibility Report and EIS.  The Corps will then issue its 
 
          8   findings, including all of your comments, as part of the 
 
          9   final record of decision.  Written and oral comments will 
 
         10   be considered equally. 
 
         11              Finally, I'd just like to cover a few 
 
         12   quick necessary details.  You might have even noticed the 
 
         13   bathrooms are out in the hall to your -- to my left as you 
 
         14   go back out there.  Emergency exit doors -- if you have 
 
         15   any problems, go out the way you come in. 
 
         16              Thanks for your attention and thanks 
 
         17   again for coming to share your views on the region's 
 
         18   future.  I will now turn the meeting back over to Colonel 
 
         19   Hobernicht. 
 
         20              COLONEL HOBERNICHT:  Tonight we are 
 
         21   here to exchange information with you about the Columbia 
 
         22   River Channel Improvement Project and take your formal 
 
         23   testimony on the project.  As you are probably aware, the 
 
         24   Corps just completed revising the economic analysis for 
 
         25   the project and added several new environmental 
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          1   restoration components.  This was contained in the 
 
          2   supplemental project report we released earlier this 
 
          3   month.  I'd like to point out that this is a draft report.  
 
          4   And over the 60-day comment period, we have asked you to 
 
          5   share with us your thoughts about this report.  Your 
 
          6   comments are important to us and we will review them all.  
 
          7   If you have information you know or feel we have missed, 
 
          8   please let us know before September 15th so we can 
 
          9   consider it before we make this report final. 
 
         10              Around the room in the back and in the 
 
         11   hallway you'll find representatives from the states of 
 
         12   Oregon and Washington, NOAA-Fisheries, and the U.S. Fish 
 
         13   and Wildlife Services, Corps sponsors and the Corps of 
 
         14   Engineers. Please talk to the agency representatives here 
 
         15   tonight to understand how we got here today and where we 
 
         16   still need to go in the weeks and months to come. 
 
         17              In addition to the oral testimony that 
 
         18   will be captured by the court reporter, we will accept the 
 
         19   written comments, if you prepared any.  Again, there is a 
 
         20   box near the door for you to place them in. 
 
         21              In addition to -- in addition to this 
 
         22   session, two more public hearings were scheduled along the 
 
         23   lower river.  The first public hearing was held in 
 
         24   Vancouver on July 31st.  The last hearing will be in 
 
         25   Astoria on September 10th. 
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          1              With that, I would again like to thank 
 
          2   you for coming out here tonight.  I know each of you are 
 
          3   busy and I appreciate you taking time to participate in 
 
          4   this process.  I'll be here through the entire session 
 
          5   tonight. Feel free to come up and talk with me.  If you 
 
          6   have a question I cannot answer, I will get you to the 
 
          7   right person who can answer that question. 
 
          8              Before we begin taking your testimony, 
 
          9   I'd like to introduce the two people seated alongside of 
 
         10   me, Laura Hicks and Marci Cook.  Marci is a member of my 
 
         11   environmental resources staff and is responsible for 
 
         12   ensuring this project meets the requirement of the 
 
         13   National Environmental Policy Act.  Linda is the project 
 
         14   manager for the Columbia River Channel Improvement 
 
         15   Project.  She has a short presentation before we get 
 
         16   started. 
 
         17              Laura. 
 
         18              MS. HICKS:  I also would like to 
 
         19   welcome you all today and we look forward to hearing your 
 
         20   testimony. 
 
         21              The brief presentation kind of brings 
 
         22   everybody up to speed.  And I kind of want to just walk 
 
         23   through what this project is, what changes have been from 
 
         24   our last document in 1999 to the document that's out for 
 
         25   public review today. 
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          1              As you all know, our project starts at 
 
          2   river mile three on the Columbia River, comes up to the 
 
          3   Portland-Vancouver area at river mile 106.5.  Also 
 
          4   authorized for construction and improvement is the 
 
          5   Willamette from river mouth zero to river mouth 12.  That 
 
          6   portion of the project is being deferred until all of the 
 
          7   Super Fund issues on the Willamette are resolved and the 
 
          8   government understands what the region would like to do 
 
          9   with the contaminated sediment, so that part we're not 
 
         10   taking testimony on.  We're not going to proceed with that 
 
         11   part until we know what's going to happen with the Super 
 
         12   Fund clean up. 
 
         13              A brief history of where we've been 
 
         14   and then where we're going.  Basically, for any Federal 
 
         15   action that the Corps undertakes, we have to receive a 
 
         16   study resolution from U.S. Congress.  We got ours for this 
 
         17   project in August of 1989.  With that, the Corps of 
 
         18   Engineers did what we call a reconnaissance report.  We 
 
         19   took a year.  We looked at whether or not there was a 
 
         20   Federal interest in pursuing further investigations.  That 
 
         21   was a favorable report.  We then initiated what's called a 
 
         22   feasibility study.  We started that in April of 1994.  We 
 
         23   produced our first draft feasibility report and EIS in 
 
         24   October of '98.  That was out for public review and 
 
         25   comment.  Those comments were responded to, put in a final 
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          1   feasibility report that was also circulated for public 
 
          2   review.  And then we applied for and sought coastal zone 
 
          3   management consistency and received biological opinions 
 
          4   from National Marine Fisheries Service and U.S. Fish and 
 
          5   Wildlife.  We got a -- basically, a new start construction 
 
          6   authorization by Congress in December of 1999.  August of 
 
          7   the following year, 2000, NMFS had new information that 
 
          8   related to endangered species in the Columbia River and 
 
          9   they had information on contaminated tissues within some 
 
         10   of the salmon.  They also had information that related to 
 
         11   bathymetry and velocity and how that affected endangered 
 
         12   species.  They asked us to take another look at where the 
 
         13   project was given their new information.  They withdraw 
 
         14   their biological opinion.  When they withdrew their 
 
         15   biological opinion while we were seeking water quality 
 
         16   certification from the two states, we received denial 
 
         17   letters.  We were not issued water quality certification 
 
         18   from Oregon or Washington. 
 
         19              So then the Corps went back, 
 
         20   reinitiated consultation for endangered species in 
 
         21   September, and in January of this year, we then decided to 
 
         22   supplement the EIS that's out for review today.   It's 
 
         23   important to know that it's an integrated report, so it 
 
         24   not only contains NEPA information that relates to -- to 
 
         25   all of the environmental impacts, but it also has certain 
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          1   criteria that the Corps uses in a feasibility study.  So 
 
          2   we have, then, a benefit of cost analysis that's in there 
 
          3   and all of this information was decided to be revised and 
 
          4   updated before we supplemented this report. 
 
          5              We then also decided to incorporate 
 
          6   enough information into this document to also satisfy the 
 
          7   State of Washington's SEPA, State Environmental Policy 
 
          8   Act, so that the Washington state -- Washington Department 
 
          9   of Ecology then could have -- it meets the qualifications 
 
         10   for their water quality and coastal zone management 
 
         11   consistency.  Port of Longview is the lead agency for the 
 
         12   SEPA portion of the project. 
 
         13              In May of this year, then, we received 
 
         14   new biological opinions from National Marine Fisheries and 
 
         15   U.S. Fish and Wildlife.  They were nonjeopardy opinions. 
 
         16   And so we then put all of that information together.  It's 
 
         17   available on our website if you'd like to look at the 
 
         18   biological assessment, our amendment to the biological 
 
         19   assessment or any of the biological opinions.  Those are 
 
         20   on the Corps' website.  They're also in a CD that was 
 
         21   circulated with the document. 
 
         22              We're holding -- we've held a series 
 
         23   of public meetings starting back in 1994 and we've been 
 
         24   out to numerous meetings.  Each time we come out, we try 
 
         25   to go to the Portland-Vancouver area, the Longview area 
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          1   and down to Astoria.  We did that in '94, '97, '98 and 
 
          2   we're doing it again in 2002.  We also conducted 17 
 
          3   environmental round table meetings through that time 
 
          4   period where we tried to solicit some of the concerns from 
 
          5   key stakeholder groups and tried to incorporate some of 
 
          6   the concerns into the project that you're currently 
 
          7   reviewing.  We've had numerous resource agency meetings 
 
          8   with both State and Federal agencies that relate to 
 
          9   salinity intrusion, wildlife mitigation and ocean dredge 
 
         10   material and where to dispose of material in the ocean. 
 
         11              Okay.  So this is just an overview.  
 
         12   We've already conducted an information meeting in Astoria.  
 
         13   We had a public hearing in Vancouver.  We also convened a 
 
         14   technical panel that looked at the costs and benefits that 
 
         15   were revised for this report.  That is open for people to 
 
         16   observe.  That information is available on our website. 
 
         17   The panel will give us conclusions in a formal 
 
         18   documentation of their findings probably later this week. 
 
         19   When we receive those, that also will be posted on our 
 
         20   website.  And like the Colonel has said, we're taking 
 
         21   public testimony here tonight.  Tuesday we'll be in 
 
         22   Astoria taking public testimony as well.  And then the 
 
         23   public comment period will end on the 15th. 
 
         24              So then quickly, it's important for 
 
         25   people to understand that this is basically a 
 
 
 



 Longview-14

 
                                                                       14 
 
 
 
          1   multi-purpose project from the Corps' point of view and 
 
          2   we're incorporating navigation improvements as well as 
 
          3   ecosystem restoration components.  And so the things -- 
 
          4   the primary things that have changed since the 1999 
 
          5   document and the one that's out for public review today is 
 
          6   there's three years of additional data and analysis that 
 
          7   relate to smelt in the river.  We also have three years 
 
          8   more of data on white sturgeon.  We have done extensive 
 
          9   explorations in the river to look at areas that we thought 
 
         10   had basalt in them and whether or not blasting would be 
 
         11   required for the project.  The rock blasting has basically 
 
         12   been reduced to only one location on the Columbia.  We 
 
         13   revised the dredging quantities based on new hydrographic 
 
         14   surveys that were in December of '01 and January of '02.  
 
         15   We have additional information that relates to Dungeness 
 
         16   crab and impacts or embankment projects for this crab.  We 
 
         17   have the new ESA consultation. And with that, we've added 
 
         18   six new ecosystem restoration features to the project as 
 
         19   well as the three that we had in the original project.  
 
         20   We've also included research and monitoring actions that 
 
         21   relate to watching what we do and gaining more information 
 
         22   that relates to endangered species.  Then, as I've told 
 
         23   you, we revised both the costs and the benefits for the 
 
         24   entire project. 
 
         25              The major changes just, you know, 
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          1   encapsulated, from 1999, we had 18.4 million cubic yards 
 
          2   of dredge material that we were proposing to remove from 
 
          3   the channel during the deepening construction.  That now 
 
          4   is down to 14.5 million cubic yards.  The basalt has been 
 
          5   reduced to 50,000 cubic yards.  We once thought that there 
 
          6   was up to five different utilities that crossed the 
 
          7   Columbia that was submerged that may needed to be 
 
          8   relocated as a result of deepening the channel.  The State 
 
          9   confirmed that none of those utilities will have to be 
 
         10   relocated as a result of the deepening.  They're all 
 
         11   deeper than the dredging prism.  And everything that the 
 
         12   Corps does, we try to be consistent nationally, so we 
 
         13   prepared what's called national economic development costs 
 
         14   and benefits and then we compare those projects across the 
 
         15   nation.  And so the cost for the project under AD 
 
         16   (phonetic) analysis dropped from 154 million to almost 133 
 
         17   million. 
 
         18              And then on the benefit side, when we 
 
         19   look at the benefits that are attributable to the Federal 
 
         20   action, those also dropped.  It went from 28 million 
 
         21   annual benefit to 18.3 annual benefit -- million.  I'm 
 
         22   sorry. And then when you compare, then, the benefit to 
 
         23   cost ratio and you marry up the benefits and divide it by 
 
         24   the cost, we also drop from 1.9 to 1.5.  The total project 
 
         25   cost -- and this would include everything that's in the 
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          1   project, ecosystem, restoration and navigation components 
 
          2   -- those went from 160.9 million to 156. 
 
          3              Okay.  So the ecosystem restoration 
 
          4   component that we added.  The first three, Shillapoo Lake, 
 
          5   the tide box retrofits and Lord-Walker Hump fishery 
 
          6   improvement, those were included in 1999.  All of these 
 
          7   other ones were added as a result of our ESA consultation. 
 
          8              Last go around when we consulted, we 
 
          9   had a term and condition and a change to the project where 
 
         10   the Corps said that we would go out and try to restore up 
 
         11   to 4500 acres of marsh habitat in the estuary independent 
 
         12   of channel deepening and using our other authorities.  
 
         13   This time when we redid the consultation, we tried to be 
 
         14   as specific as possible to identify locations, to look at 
 
         15   things in an ecosystem approach, to try to select 
 
         16   improvements and restoration projects that's hoped to 
 
         17   function, form and value for the endangered species.  We 
 
         18   also tried to put an emphasis on publicly held lands so 
 
         19   that we could have assurance that those projects would be 
 
         20   able to be implemented and not have to worry about private 
 
         21   land ownership and acquiring the lands. 
 
         22              And so one of the major things that 
 
         23   happened in the project as a result of the consultation 
 
         24   was a shift from ocean disposal in the first document in 
 
         25   1999 to two restoration projects that are included within 
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          1   the estuary. The proposal that's out for review is to take 
 
          2   the material from the lower 40 miles of the river, take it 
 
          3   to a temporary sump that's outlined there as number one -- 
 
          4   that's kind of an orangish color -- and to use that as a 
 
          5   temporary sump to hold the material from the hopper 
 
          6   dredges.  Then during the in-water work period, we would 
 
          7   pipeline the material from that temporary sump into the 
 
          8   Lois Island embayment and work to restore it.  This 
 
          9   basically shows an aerial photography of what Lois Island 
 
         10   looks like today compared to what it was in the 1935 ^ 
 
         11   CREDDP atlas.  This used to be an area that was minus six 
 
         12   or zero/minus 12 depth of water and it was dug out for 
 
         13   liberty vessels during World War II.  And so as a result, 
 
         14   this area, then, if you look at the 1982 CREDDP atlas, you 
 
         15   can see minus 24 depth of water/18 feet of water in this 
 
         16   area.  So the proposal -- the proposal is to bring that 
 
         17   back up to what it looked like more representative of 1935 
 
         18   than what it would have looked like today. 
 
         19              So that piece would take all of the 
 
         20   construction material for the lower river.  And then the 
 
         21   maintenance material that would result for the first 10 
 
         22   years after construction we're proposing to put in an area 
 
         23   that we refer to as Miller-Pillar.  Pile dikes would be 
 
         24   necessary to hold the material.  It's located between 
 
         25   Miller Sands Island and Pillar Rock.  The goal will be to 
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          1   create shallow water habitat.  And this kind of does the 
 
          2   same comparison between 1935 and 1982, so you can see 
 
          3   where it used to have six and 12 feet of water, there's 44 
 
          4   and 18 feet of water.  It's kind of an active erosion 
 
          5   area.  We're also proposing to do restoration kind of in a 
 
          6   base approach, if you will, that relates to Tenasillahe 
 
          7   Island.  We have interim measures and we have where we're 
 
          8   trying to reintroduce Columbian white-tailed deer.  And if 
 
          9   successful in delisting those deer, we would go back and 
 
         10   do long-term measures at Tenasillahe Island. 
 
         11              One of our disposal sites is on 
 
         12   Howard-Cottonwood Island and that's shown in the yellow on 
 
         13   this map.  The port is willing to buy all of the private 
 
         14   lands on the island and then allow them as part of the 
 
         15   reintroduction of Columbian white-tail deer move deer to 
 
         16   this island to try to get three distinct populations with 
 
         17   a certain amount within each to see if then the deer could 
 
         18   ultimately be delisted from the Endangered Species List. 
 
         19              If -- if that happened, what would 
 
         20   happen on Tenasillahe -- a couple steps would happen.  We 
 
         21   would do a hydraulic study for the channels within 
 
         22   Tenasillahe.  We would see if we could open up, first of 
 
         23   all, the tidegates that are there to allow fish passage 
 
         24   through the island. If the deer were delisted, then the 
 
         25   Corps would come back and do a long-term action where we 
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          1   would breach the flood control dikes along the Tenasillahe 
 
          2   and then open up the whole island for fish use. 
 
          3              Another one of the restoration 
 
          4   components that was added to the project is Bachelor 
 
          5   slough.  And what we would do here is first test the 
 
          6   sediments within the slough.  If they tested clean, then 
 
          7   we would dredge out about three miles of the slough, take 
 
          8   that material and create riparian habitat for the places 
 
          9   we show on the map. 
 
         10              So what we're asking for today is your 
 
         11   testimony, your comments on these proposals.  It would be 
 
         12   very helpful if you could try to concentrate and help us 
 
         13   with our decision making in the lower river, what to do 
 
         14   with the dredge material.  The first go around we were 
 
         15   proposing deep water ocean disposal.  Now we have two 
 
         16   restoration projects on the table that we're asking for 
 
         17   your comments about our beneficial use of dredge material. 
 
         18   When we receive your comments, then it will be our 
 
         19   responsibility to respond to your comments, produce a 
 
         20   final supplemental EIS feasibility report, circulate that 
 
         21   back out for public review.  At the same time we're 
 
         22   actively pursuing application for water quality 
 
         23   certification in Oregon and in Washington at the same time 
 
         24   working on coastal zone management consistency 
 
         25   determination in both states as well.  When the Corps 
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          1   produces the final document, receives the certification, 
 
          2   concurs with our consistency determination, we can produce 
 
          3   our record of decision, and at that point we'd be able to 
 
          4   get in the budget -- the President's budget for some 
 
          5   construction effort.  That basically concludes my 
 
          6   presentation of where we are, what our next steps are and 
 
          7   I look forward to your testimony.  
 
          8              MS. ABEL:  As Laura said, this is the 
 
          9   time now to hear from all of you, so we're going to start 
 
         10   the oral testimony part.  I will call your name and then 
 
         11   you'll come up to this microphone here.  If you need us to 
 
         12   bring a microphone to you, we can do that, if anybody has 
 
         13   any trouble getting up to that microphone.  I'll call the 
 
         14   name of the person who's up first, then who's next and 
 
         15   then who's third in line so that you'll know your turn is 
 
         16   coming up soon.  Please be ready to speak. 
 
         17              The court reporter has asked me to 
 
         18   remind you to speak clearly and slowly to make her job a 
 
         19   lot easier. It's a little bit slower than maybe you'd talk 
 
         20   in normal language. 
 
         21              I've asked the Corps to help me out by 
 
         22   assigning their staff member, Ron Musser, here to help me 
 
         23   with the timing of your comments and to work under my 
 
         24   direction tonight.  So here's what we're going to do:  
 
         25   When you start speaking into the microphone, he's going to 
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          1   turn on his stopwatch that he's got for your five minutes 
 
          2   so that everybody will get the same amount of time.  When 
 
          3   you get down to one minute, he's going to hold up this 
 
          4   sign.  You must keep an eye over there for his little one 
 
          5   minute sign.  And then when your time is up, he's going to 
 
          6   hold up a second sign that will ask you to please conclude 
 
          7   your comments.  Go ahead and finish your thoughts, you 
 
          8   know, finish what you're saying, and then stop so the next 
 
          9   person and the next up, one of your neighbors, will be 
 
         10   able to come up and speak and have their five minutes too. 
 
         11   I'll also be keeping an eye on the time to make sure we 
 
         12   can get everybody heard and also be giving my attention to 
 
         13   your testimony. 
 
         14              At the end of your time, please leave 
 
         15   the microphone so the next speaker may begin.  It looks 
 
         16   like we ought to be able to make sure that everybody who 
 
         17   signed up can speak tonight, but we'll need your help in 
 
         18   moving that along.  Please, when you come up to the 
 
         19   microphone, please state your name and spell your last 
 
         20   name so we get that in the record.  Please state the name 
 
         21   of your organization or agency, if you're with one.  Then 
 
         22   direct your comments to Colonel Hobernicht and the rest of 
 
         23   the panel because they are here to hear you tonight.  I'm 
 
         24   going to call the first speakers and, as a courtesy, as I 
 
         25   mentioned in the opening remarks and the ground rules, we 
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          1   will have elected public officials go first, if they wish 
 
          2   to speak, and my understanding is we do have some with us 
 
          3   tonight, so let me call their names.  Bill Lehning, 
 
          4   Cowlitz County Commissioner; Dan Buell, Port of Longview; 
 
          5   Walt Barnum, also Port of Longview, but I believe Walt may 
 
          6   not want to speak.  He may just want to be acknowledged. 
 
          7   Why don't I have the three of you stand up and the first 
 
          8   two can come up to the microphone. 
 
          9              Do we have any other public officials?  
 
         10   I'd like the public officials tonight. 
 
         11              Wow, okay.  What I'm going to do while 
 
         12   we hear our first speaker, then, is I'm going to come back 
 
         13   and get your names as well so that we can get you in the 
 
         14   line of speaking. 
 
         15              MR. LEHNING:  Good evening Colonel, 
 
         16   Corps staff. My name is Bill Lehning, L-e-h-n-i-n-g.  I'm 
 
         17   a Cowlitz County Commissioner and I felt the testimony was 
 
         18   so important to be here tonight, I left a meeting in 
 
         19   Vancouver to get here so that I can talk to you for a few 
 
         20   minutes. 
 
         21              I appreciate the environmental impact 
 
         22   studies that you've been doing and I think that you've 
 
         23   addressed them very well.  I would, though, like to talk 
 
         24   about how this whole project is going to effect Cowlitz 
 
         25   County.  Our unemployment in Cowlitz County is the largest 
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          1   on the I-5 corridor.  We are in desperate need of jobs.  
 
          2   Cowlitz County has three ports located within our 
 
          3   boundaries.  The County has gone to the State and secured 
 
          4   over $20 million to increase the infrastructure in our 
 
          5   county to get jobs in the community.  We have, working 
 
          6   with the ports, put in a rail spur into the Port of 
 
          7   Woodland and into the Port of Longview.  We've helped to 
 
          8   establish a bridge into the area of the Port of Kalama.  
 
          9   We've also helped to build some roads into the port so 
 
         10   that we could have infrastructure so that the shipping 
 
         11   lines could locate here.  We are very fortunate in Cowlitz 
 
         12   County to have the I-5 corridor, the rail and an airport 
 
         13   all here without congestion of the big cities like Tacoma 
 
         14   and Seattle.  We have property that is available for 
 
         15   industry to bring family wage jobs to this community.  It 
 
         16   is very, very important that we deepen the channel to the 
 
         17   point where the shipping lines will not bypass Cowlitz 
 
         18   County and Southwest Washington and North Oregon because 
 
         19   they can't load their ships.  We are not talking about 
 
         20   dredging the entire Columbia River.  We're just talking 
 
         21   about taking off some peaks in different areas so that 
 
         22   those ships can be filled.  When those ships leave our 
 
         23   ports only three-quarters full, millions of dollars are 
 
         24   lost to the community.  You're not going to find very many 
 
         25   ports anymore that have the area that we have with the 
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          1   infrastructure that we have and the job markets that we 
 
          2   have here in Cowlitz County. 
 
          3              I'm very concerned about the 
 
          4   environmental issues, yes.  I take my boat and I fish 
 
          5   right alongside of the dredge and I catch salmon right 50 
 
          6   feet away.  It is important that we do not hinder the 
 
          7   runs, but the spawning and all those take place in the 
 
          8   other streams and if we can protect that and the crab 
 
          9   beds, I think, you know, this is very important to our 
 
         10   area here.  So I hope that you will seriously move forward 
 
         11   with this project.  It means so much to Southwest 
 
         12   Washington.  Without it, our recovery here is going to be 
 
         13   very slow.  And it seems like that the Pacific Northwest 
 
         14   are the last ones to feel it but the last ones to recover.  
 
         15   And we have so much to offer right here in Cowlitz County, 
 
         16   that this dredging is vital to our economy. 
 
         17              Thank you. 
 
         18              MS. ABEL:  Thank you. 
 
         19              Next we'll hear from Dan Buell and 
 
         20   then our other two elected officials, Jack Keulker and 
 
         21   Arch Miller, will be next. 
 
         22              MR. BUELL:  Good evening.  I'm glad to 
 
         23   be here. I don't know how this is to going to affect your 
 
         24   final document, but my name is Dan Buell, B-u-e-l-l.  I'm 
 
         25   an elected Court Commissioner at the Port of Longview.  
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          1   I've been a labor leader in this Southwest Washington for 
 
          2   15 years.  I want my job, so it's a big thing for us.  We 
 
          3   have 15,000 union members living in Cowlitz County and we 
 
          4   know that 40,000 jobs are dependent on the Columbia River 
 
          5   maritime economy, not just here but all the way up the 
 
          6   river.  So I'm here mostly speaking for jobs.  We're all 
 
          7   concerned about the environment.  We not -- we don't want 
 
          8   the channel deepened at any cost.  We don't want to end up 
 
          9   like China with whatever goes on over there with the 
 
         10   pollution and everything else.  We just -- if it's 
 
         11   practical and it can bring jobs to Southwest Washington 
 
         12   and the Columbia River, that's what we'd like to see. 
 
         13              As Bill says, we are a depressed area, 
 
         14   22 percent unemployed.  You're going to get -- from the 
 
         15   State, you'll hear 11, but there are so many people that 
 
         16   have run out of unemployment that you can almost double 
 
         17   it.  Maybe I exaggerate.  We must have the channel 
 
         18   deepened to sustain our trade based economy and to have 
 
         19   jobs for our children. 
 
         20              Thank you very much. 
 
         21              MS. ABEL:  Jack Keulker and then Arch 
 
         22   Miller. 
 
         23              MR. KEULKER:  Good evening.  My name 
 
         24   is Jack Keulker, City of Kelso Council.  And tonight I'm 
 
         25   representing the Cowlitz-Wahkiakum Council of Governments 
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          1   for both Cowlitz and Wahkiakum County.  I have a letter 
 
          2   I'd like to read into the record and then I have an 
 
          3   attached letter which I would like to present you with 
 
          4   this letter from the Kelso -- Cowlitz Council of 
 
          5   Governments. 
 
          6              "To Colonel Richard Hobernicht, 
 
          7   Commander, September 5th, 2002. 
 
          8              As you are aware, concerns have been 
 
          9   expressed by the Wahkiakum County and the lower river 
 
         10   ports and the communities as to the potential impact of 
 
         11   the channel deepening project and the effects of the 
 
         12   existing navigation channel and shipping activities.  
 
         13   These concerns and impacts to the lower river ports and 
 
         14   communities need to be addressed.  Among these are 
 
         15   ensuring that the erosion damage to Puget Island -- which 
 
         16   I have two daughters that live there and which I'm very 
 
         17   much aware of the erosion over the last 52 years.  Every 
 
         18   time the river is dredged for maintenance, you can see the 
 
         19   erosion and we'd like to make sure this is strongly 
 
         20   addressed, as well as all the tributaries and the streams 
 
         21   up and down Wahkiakum County and Pacific County and 
 
         22   Cowlitz County.  The -- Wahkiakum County and the lower 
 
         23   river ports have not been idle waiting for a rescue.  They 
 
         24   have taken initiative to coordinate the examination of 
 
         25   environmental situations in the lower river and are 
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          1   identifying various needs and projects that should be 
 
          2   pursued if and when the channel projects move ahead.  The 
 
          3   Columbia River Channel Coalition, through its board 
 
          4   members and staff, have worked -- are working very hard 
 
          5   with the lower river group to address their concerns on 
 
          6   how to solve some long ignored issues noted above. 
 
          7              "Now, the channel deepening project is 
 
          8   at a critical stage of moving ahead.  Now more than ever 
 
          9   we stress its importance to the shaky region economy and 
 
         10   the fact that positive steps are under way to resolve the 
 
         11   impacts to the Lower Columbia region.  The lower -- the 
 
         12   Cowlitz-Wahkiakum Council of Governments at its meeting on 
 
         13   August 22nd once again discussed the project, the status, 
 
         14   its positive impact and the concerns of the lower river 
 
         15   groups and communities.  Our conclusion:  We urge the 
 
         16   Corps of Engineers to proceed with the project, implement 
 
         17   the mitigation measures to resolve the project related 
 
         18   issues in the lower river. 
 
         19              Again, thank you for making available 
 
         20   this opportunity." 
 
         21              And this is signed by Bill Lehning, 
 
         22   Chairman of the Cowlitz-Wahkaikum Council of Governments 
 
         23   and myself, who is Vice-Chair, who is representing the 
 
         24   Kelso Council of Government.  And, again, I urge you to 
 
         25   please think of the 2500 citizens down there in Wahkiakum 
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          1   County.  They may be small, but they're mighty.  And 
 
          2   they've been meeting with this project for the last two or 
 
          3   three years. They desperately need your attention and they 
 
          4   need your urgency on this project.  We need to make sure 
 
          5   that the streams and the erosion banks, whatever, are 
 
          6   taken care of for those people.  So we'd appreciate if you 
 
          7   would pay attention, listen to those people, and follow 
 
          8   through and see what we can do to help them. 
 
          9              Thank you. 
 
         10              MS. ABEL:  Thank you. 
 
         11              Next, Arch Miller. 
 
         12              MR. MILLER:  Good evening, ladies and 
 
         13   gentlemen, Colonel, staff.  My name is Arch Miller.  I 
 
         14   reside at 107 South Santa Fe Court in Vancouver, 
 
         15   Washington.  That's in the USA.  I'm a Commissioner at the 
 
         16   Port of Vancouver, a position I've had the pleasure of 
 
         17   holding since 1990.  As a matter of fact, I was elected 
 
         18   about two months after this project started in the fall of 
 
         19   1989. 
 
         20              Very recently, the Port of Vancouver 
 
         21   welcomed a new ship on her maiden voyage.  She was 
 
         22   christened the MV Adriatica Graeca.  She was built in 
 
         23   Japan and sailed empty to the Port of Vancouver for the 
 
         24   purpose of transporting wheat to Indonesia.  She slipped 
 
         25   up the Columbia River shiny and new with a proud crew and 
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          1   a crew of longshoremen waiting to load her with her 
 
          2   initial cargo.  She berthed at the Harvest States grain 
 
          3   elevator at the Port of Vancouver and began taking on 
 
          4   wheat, wheat from Eastern Oregon, Eastern Washington, 
 
          5   Idaho, Montana, and other inland points. 
 
          6              After nearly a day of loading, she 
 
          7   departed the Port of Vancouver but without a full load.  
 
          8   Capable of handling 70,000 tons of wheat, she left with 
 
          9   only 56,000 tons, which was the maximum load due to draft 
 
         10   restrictions on the Columbia River.  14,000 tons short of 
 
         11   a full load, only 80 percent loaded.  While this does not 
 
         12   occur with every ship, it is becoming a more and more 
 
         13   common occurrence as new ships enter the market. 
 
         14              Thank you for providing an opportunity 
 
         15   for public comment on the Draft Supplemental Feasibility 
 
         16   Report and the Environmental Impact Statement for the 
 
         17   Columbia River channel deepening project, which is vitally 
 
         18   important to the economic and environmental health of our 
 
         19   region. Deepening the Columbia River navigation channel is 
 
         20   critical to maintaining maritime commerce and critical to 
 
         21   sustain businesses, farms and jobs in our region.  This 
 
         22   project will ensure that the Columbia River can 
 
         23   accommodate the larger, more fuel efficient ships that 
 
         24   increasingly dominate the world trade fleet.  With the 
 
         25   completion of the biological opinions by the National 
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          1   Marine Fisheries Service and the U.S. Fish and Wildlife 
 
          2   Service and the completion of these Draft Supplemental 
 
          3   reports, it is clear that this project can move forward in 
 
          4   an economical and environmental responsible manner. 
 
          5              At the Port of Vancouver, nearly 5,500 
 
          6   jobs are directly tied to maritime and industrial 
 
          7   activities.  Port workers earned $242 million in wages 
 
          8   last year.  Their purchases add another $124 million to 
 
          9   our local economy and the goods and services they buy help 
 
         10   to support other jobs in our community.  Overall, Columbia 
 
         11   River maritime commerce produces family wage jobs for over 
 
         12   40,000 people and influences another 59,000 jobs in the 
 
         13   Northwest.  Last year marine activity in the Columbia 
 
         14   River created $1.8 billion in personal income.  Jobs and 
 
         15   businesses in our region require access to cost effective 
 
         16   maritime transportation.  The future of the Columbia River 
 
         17   navigation is directly dependent on deepening the channel 
 
         18   an additional three feet.  This will not only maintain our 
 
         19   shipping transportation routes, but will ensure our 
 
         20   region's trade based economy.  Approximately -- tough to 
 
         21   get a real number on this, but approximately 35 percent of 
 
         22   all jobs in Clark County are trade-related jobs. 
 
         23              I thank you very much for your time. 
 
         24              MS. ABEL:  Thank you. 
 
         25              Are there any other public elected 
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          1   officials that would like to speak? 
 
          2              Okay.  Let me call the next three 
 
          3   names, then. Chris Hatzi will be up next, then Eric 
 
          4   Johnson, then Ken O'Hollaren. 
 
          5              MR. HATZI:  Good evening.  My name is 
 
          6   Chris Hatzi.  The last name is spelled H-a-t-z-i.  I'm 
 
          7   President of the Columbia River Port Rejuvenation.  We're 
 
          8   a nonprofit organization of regional businesses, business 
 
          9   associations, labor and citizens that are committed to 
 
         10   improving an international market access for the region. 
 
         11              Thank you for the opportunity for 
 
         12   public comment on the Draft Supplemental Feasibility 
 
         13   Report and EIS for the Columbia River channel deepening 
 
         14   project.  This project is vitally important to the 
 
         15   economic and environmental health of the region.  This 
 
         16   evening I will talk about the importance of channel 
 
         17   deepening to the regional economy and briefly about what 
 
         18   some of the environmental issues are. 
 
         19              Cost effective maritime transportation 
 
         20   is vital to sustaining and strengthening our regional 
 
         21   trade based economy, especially during these difficult 
 
         22   economic times. Deepening the Columbia River navigation 
 
         23   channel is critical to maintaining maritime commerce and 
 
         24   to sustain businesses, farms and jobs in our region.  This 
 
         25   project will ensure that the Columbia River can 
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          1   accommodate the larger fuel efficient ships that 
 
          2   increasingly dominate the world fleet.  From the Tri 
 
          3   Cities to Lewiston to Klammath Falls, this project has a 
 
          4   broad base support from businesses, labor unions, farmers 
 
          5   and the ports.  As previously stated, over 40,000 local 
 
          6   family wage jobs are dependent on and another 59,000 
 
          7   Northwest jobs are influenced by Columbia River maritime 
 
          8   commerce.  Due largely to delays in channel deepening, the 
 
          9   longshore job losses on the Columbia River have 
 
         10   accelerated over the last five years.  These job losses 
 
         11   have taken $16 million out of the regional economy.  With 
 
         12   the Pacific Northwest leading the nation in unemployment, 
 
         13   we cannot afford to lose any more jobs.  More than 1,000 
 
         14   businesses rely on the Columbia River to transport their 
 
         15   products to and from world markets.  Vitality of these 
 
         16   jobs and businesses require access to cost effective 
 
         17   maritime transportation. The future success of the 
 
         18   Columbia River navigation is directly dependent on 
 
         19   deepening the channel from 40 to 43 feet to maintain the 
 
         20   vitality of this transportation route and our regions's 
 
         21   trade based economy.  As the supplemental report explains, 
 
         22   the benefit to cost ratio for this project remains strong.  
 
         23   Even more importantly, Northwest businesses and farms will 
 
         24   gain major regional economic benefits from this project 
 
         25   that cannot be included in the Corps' analysis.  Let me 
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          1   cite one example of how insufficient market access has 
 
          2   negatively impacted the economy and potentially the 
 
          3   environment. 
 
          4              Grass seed farmers in the Willamette 
 
          5   Valley have struggled for years to draw an environmentally 
 
          6   sound method of eliminating the grass straw that is left 
 
          7   over after harvesting the seed.  Recently, innovative 
 
          8   commodity trading companies such as S.L. Folen (phonetic) 
 
          9   have sold a variety of different forage products to the 
 
         10   Japanese dairy industries, including grass straw.  During 
 
         11   the last two years, the Columbia River lost 25 percent of 
 
         12   the direct hauling container carrier service.  The 
 
         13   carriers that left cited channel depth as one of the major 
 
         14   reasons they discontinued service.  As a result of this 
 
         15   loss, capacity of the Columbia River container freight 
 
         16   rates have increased by 150 to $300 per container.  With 
 
         17   increasing freight rates from the Columbia River, the very 
 
         18   low valued grass straw is having much more difficult time 
 
         19   competing in the marketplace with low cost forage products 
 
         20   such as rice straw from Thailand, China and Australia.  If 
 
         21   the grass straw can't be sold in international markets, 
 
         22   some have suggested the only alternative is to go back to 
 
         23   large scale field burning or dumping grass straw in 
 
         24   landfills. 
 
         25              Channel deepening is also important 
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          1   for our environment.  This project will require dredging 
 
          2   just 54 percent of the channel or 3.5 percent of the total 
 
          3   Columbia River between the mouth and the 
 
          4   Portland-Vancouver area.  The remaining areas in the 
 
          5   channel are already naturally deeper than point -- 43 
 
          6   feet. 
 
          7              I will leave the specifics of the 
 
          8   environmental debate to the experts.  However, I would 
 
          9   urge you to consider the environmental impact of not 
 
         10   dredging.  Ships are the most environmentally friendly 
 
         11   method of moving goods between two points.  By ensuring 
 
         12   that we have sufficient ocean carrier service in the 
 
         13   Columbia River, there will be less need to truck or rail 
 
         14   goods to or from California or Puget Sound ports.  Fewer 
 
         15   trucks and trains mean lower emissions and improved air 
 
         16   quality. 
 
         17              Thank you. 
 
         18              MS. ABEL:  Thank you. 
 
         19              Next we'll hear from Eric Johnson, 
 
         20   then Ken O'Hollaren, then Kent Martin. 
 
         21              MR. JOHNSON:  Thank you very much. 
 
         22              My name is Eric Johnson and I work 
 
         23   with the Washington Public Ports Association, which is the 
 
         24   steamway trade association representing Portland -- 76 
 
         25   Portland districts throughout Puget Sound here in 
 
 
 



 Longview-35

 
                                                                       35 
 
 
 
          1   Southwest Washington as well as Puget Sound and Eastern 
 
          2   Washington. And I have just three brief points to make 
 
          3   tonight. 
 
          4              My first point is that support for 
 
          5   this project extends way beyond the co-sponsoring ports 
 
          6   and the immediate Columbia River communities that you've 
 
          7   heard from tonight.  Four of the members of our 
 
          8   association are co-sponsors of this effort and it's, of 
 
          9   course, no surprise to you that we support it as well.  
 
         10   But what is often not appreciated is the depth of 
 
         11   statewide support for this project.  Farming and business 
 
         12   communities all throughout the inland Northwest need a 
 
         13   deeper shipping channel through this waterway.  Thousands 
 
         14   of well paying jobs need this project.  Everyone has 
 
         15   learned about how the ecosystem and the environment are 
 
         16   all linked together in one big web and we've all learned 
 
         17   about how damage to one part invisibly leads to damage to 
 
         18   another part of the ecosystem.  But this model is also 
 
         19   true of our economic system.  Trade jobs by nature are 
 
         20   linked together.  And when they go away, the invisible 
 
         21   threads go away that link them together and we're all 
 
         22   damaged.  And a lot of the families and the businesses and 
 
         23   the working people that depend on this river don't live 
 
         24   anywhere near here, but they know they need this river 
 
         25   deepened and that's why a representative of the State 
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          1   legislature drove down here tonight to support this 
 
          2   project. 
 
          3              Which leads me to my second point.  I 
 
          4   mentioned the ecosystems and the environment.  And my 
 
          5   second point is that this project offers a lot of 
 
          6   environmental benefits and it improves fish habitat.  A 
 
          7   lot of the opposition to this project or concern about 
 
          8   this project has come from people who are worried about 
 
          9   the environmental impacts of it.  They're mostly worried 
 
         10   about salmon.  The ports are worried about salmon too.  We 
 
         11   have a lot of ports who have fishing fleets and we have no 
 
         12   interest in a project that hurts fish.  But the resource 
 
         13   agencies and the independent panel that have studied this 
 
         14   have all concluded that this project does not harm those 
 
         15   endangered species.  And the ports who took on the co- 
 
         16   sponsorship of this project have worked very, very hard to 
 
         17   make sure that the environmental aspects of the project 
 
         18   were improved.  We've had years of review and hundreds of 
 
         19   hours of meetings and thousands of pages of study and it's 
 
         20   been good work because, as you saw tonight in the 
 
         21   presentation, we've eliminated ocean disposal, we've 
 
         22   decreased the amount of dredging dramatically, we 
 
         23   decreased the amount of basalt blasting dramatically, 
 
         24   we've greatly increased the beneficial uses of the dredge 
 
         25   material for beach nourishment and for habitat 
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          1   restoration.  And those new habitat restoration and 
 
          2   enhancement features are a significant benefit, I think, 
 
          3   to the fish and birds and the wildlife that we share this 
 
          4   river with.  And I also want to note the efforts -- the 
 
          5   strong efforts that the co-sponsor ports have gone to to 
 
          6   work with and address the important concerns of the lower 
 
          7   river ports, the smaller ports down in the estuary. 
 
          8   They've worked hard to address those important concerns 
 
          9   and they're to be commended for it. 
 
         10              Now, it's easy in this world to assume 
 
         11   that because a project is big, it must be environmentally 
 
         12   bad. But this project has worked hard to make sure that 
 
         13   because it is big, its habitat restoration efforts are 
 
         14   also big. And big doesn't have to be bad.  And in this 
 
         15   case, I would argue that the biggest part of this project 
 
         16   is the big opportunity that it presents to help both 
 
         17   working people and fish. 
 
         18              My final point is brief.  Let's quit 
 
         19   talking and start dredging.  Some people are saying that 
 
         20   this study needs -- that this project needs more study and 
 
         21   more time. I had this job -- I've had this job for 15 
 
         22   years.  I remember when we started this project when 
 
         23   Congress authorized this study 13 years ago.  But 
 
         24   additional studies aren't going to change the peer 
 
         25   reviewed conclusions about the benefits of this project 
 
 
 



 Longview-38

 
                                                                       38 
 
 
 
          1   for our communities and for our region and for the nation.  
 
          2   This project is a good deal for workers.  It's a good deal 
 
          3   for businesses.  It's a good deal for the environment.  
 
          4   This study has been planned -- this project has been 
 
          5   planned and studied longer than the Apollo moon project.  
 
          6   We have plenty of data and study to make decisions now.  
 
          7   Let's get going.  MS. ABEL:  Thank you. 
 
          8              Ken O'Hollaren, Kent Martin and then 
 
          9   Jeff Davis. 
 
         10              MR. O'HOLLAREN:  Good evening.  My 
 
         11   name is Ken O'Hollaren.  That's O, apostrophe, 
 
         12   H-o-l-l-a-r-e-n.  I'm the Executive Director of the Port 
 
         13   of Longview. 
 
         14              As one of the six sponsoring ports for 
 
         15   the channel deepening project, the Port of Longview 
 
         16   appreciates this opportunity to speak on behalf of the 
 
         17   project and particularly pleased that the Corps has chosen 
 
         18   Longview as the site for one of its three public hearings 
 
         19   on the Supplemental Environmental Impact Statement.  Our 
 
         20   port community is proud of our partnership with the Corps 
 
         21   and the other sponsoring ports which has produced a 
 
         22   quality work product that is the subject of this hearing 
 
         23   today.  We commend the Corps for considering the 
 
         24   additional information and analyses of the issuance of 
 
         25   this supplemental report.  We believe this project, as 
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          1   presently designed, fully meets the economic and 
 
          2   environmental goals of both of Lower Columbia region and 
 
          3   the nation. 
 
          4              Our advocacy of this project comes as 
 
          5   no surprise to anyone in this community.  Since the 
 
          6   commencement of the reconnaissance study in 1989, we have 
 
          7   on many occasions explained the importance of a viable 
 
          8   shipping channel not only to the Port of Longview but to 
 
          9   all of Cowlitz County.  Our local industry relies on water 
 
         10   borne transportation for both the importation of raw 
 
         11   material as well as the export of finished products.  The 
 
         12   economic benefits of the Columbia River navigation channel 
 
         13   to our area are obvious.  Improving that channel through 
 
         14   this project only and clearly adds to those benefits. 
 
         15              What may not be as well-known is the 
 
         16   role the Washington ports have played in ensuring this 
 
         17   project meets not only Federal compliance under the 
 
         18   Endangered Species Act, but that it fulfills all state and 
 
         19   local environmental regulations.  Following the denial of 
 
         20   state certifications early last year, the Port of 
 
         21   Longview, along with the ports of Kalama, Vancouver and 
 
         22   Woodland, initiated a project review process of the State 
 
         23   Environmental Policy Act and assumed lead agency status to 
 
         24   obtain various State approvals.  As part of this work, the 
 
         25   ports, their consultants and appropriate agencies have 
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          1   diligently worked at better to finding all the impacts and 
 
          2   identifying prudent measures to either reduce or mitigate 
 
          3   those impacts.  As a result of over 31 meetings with the 
 
          4   agencies, a series of technical memoranda were written on 
 
          5   the key issues that were the basis of the original denial 
 
          6   letters from the states.  In Volume 2 of the SEIS, you 
 
          7   will find technical memos on sand supply, consistency with 
 
          8   local critical area ordinances, wildlife and wetland 
 
          9   mitigation, dredging and disposal impacts to crab, white 
 
         10   surgeon, smelt, fish stranding and royalties to the 
 
         11   Department of Natural Resources.  These are a critical 
 
         12   part of the SEIS and are the basis of the work under the 
 
         13   State Environmental Policy Act. 
 
         14              While we are still working towards the 
 
         15   issuance of the final SEIS, we are confident the 
 
         16   investment of time and resources which the ports have made 
 
         17   will result in a better project and one in which local 
 
         18   communities can know their concerns were addressed.  We 
 
         19   also appreciate the time and energy invested by the 
 
         20   citizens of both Washington and Oregon in reviewing the 
 
         21   SEIS and presenting their comments.  In addition to these 
 
         22   steps, the ports have supported the efforts of the 
 
         23   Columbia River Channel Coalition to find new beneficial 
 
         24   uses for dredge material for down river communities.  
 
         25   These efforts have resulted in the replenishment of the 
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          1   Puget Island sand pit for Wahkiakum County and the 
 
          2   initiation of the Benson Beach demonstration project at 
 
          3   Fort Canby State Park which will hopefully become part of 
 
          4   a long-term solution to minimize ocean disposal and reduce 
 
          5   beach erosion along the Long Beach peninsula.  We also 
 
          6   support the use of dredge material for ecosystem 
 
          7   restoration as part of this project, which not only 
 
          8   eliminates the need for ocean disposal during 
 
          9   construction, but improves fish habitat in the estuary. 
 
         10              Thirteen years of study, refinement 
 
         11   and extensive public involvement have resulted in a 
 
         12   project which meets the goals and expectations for our 
 
         13   Lower Columbia communities and needs to move forward now.  
 
         14   We encourage the Corps to finalize the supplemental report 
 
         15   so that a record of decision can be made and construction 
 
         16   started. 
 
         17              Thank you very much. 
 
         18              MS. ABEL:  Thank you. 
 
         19              Kent Martin, then Jeff Davis, then 
 
         20   Lanny Cawley. 
 
         21              MR. MARTIN:  Ladies and gentlemen, my 
 
         22   name is Kent Martin, M-a-r-t-i-n. 
 
         23              I just returned from the four months a 
 
         24   year or so that I spend in Alaska because of 50 years of 
 
         25   incremental "This won't hurt salmon."  This is where I 
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          1   have to go to make the bulk of my living now.  I'm a 
 
          2   commercial fisherman from Skamokawa, Washington. 
 
          3              On page 6-34, the notion seems to be 
 
          4   that salmonids are not present in the water column.  If 
 
          5   the depth is greater than 20 feet, then the port dredging 
 
          6   operations would not affect them.  This is nothing short 
 
          7   of ludicrous.  There is and has been for, perhaps, 100 
 
          8   years an entire technology of diver net fishing on the 
 
          9   Columbia complete with the elaborate snag removal 
 
         10   activities, much of it in water depths in excess of 30 
 
         11   feet.  That wouldn't exist if there weren't fish there to 
 
         12   catch.  Some of the best fishing is on the ebb tide at 
 
         13   depths ranging from 30 to 60 feet when fish sound to avoid 
 
         14   the swifter top current. 
 
         15              With regard to the proposed disposal 
 
         16   area in the Miller sands-Pillar rock area, this is an 
 
         17   active and very productive fishing ground that was in use 
 
         18   before the dawn of the 20th century.  Fishermen who can 
 
         19   demonstrate their use of maintenance of this area of the 
 
         20   drift right should be appropriately compensated for any 
 
         21   losses that may be due to spoiled disposal. 
 
         22              Which leads to my third point.  It is 
 
         23   indeed curious how the Columbia River seems to stop at 
 
         24   Longview when the need arises.  It is so the Columbia 
 
         25   River and its residents of the lower 60 miles do not 
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          1   exist.  It is with this kind of blank radar screen that 
 
          2   one can talk of the proposed deepening project having no 
 
          3   significant negative economic impacts on low income 
 
          4   populations.  Even a cursory review of Columbia River 
 
          5   communities below Longview indicates serious poverty 
 
          6   issues relating to fisheries dependent economies.  
 
          7   Supporting statistics are readily available and it amazes 
 
          8   me that they were left out of this study.  The last half 
 
          9   of the century -- the last half century I have seen 
 
         10   communities devastated.  Some of them even disappeared.  
 
         11   Names like Brookfield and Frankfort and Clifton, they're 
 
         12   just names on a map anymore because of the shortsighted 
 
         13   rush to develop the Columbia basin and the kind of 
 
         14   existential thinking that I hear.  I see nothing but 
 
         15   negative values for residents of the Lower Columbia and 
 
         16   the fisheries that sustain those communities if this 
 
         17   channel deepening project is allowed to proceed based on 
 
         18   the kind of faulty and incomplete economic data that I've 
 
         19   seen here. 
 
         20              Thank you. 
 
         21              MS. ABEL:  Thank you. 
 
         22              Jeff Davis, then Lanny Cawley, and 
 
         23   then Matt Van Ess. 
 
         24              MR. DAVIS:  Good evening, Colonel and 
 
         25   Corps staff.  My name is Jeff Davis, D-a-v-i-s, and I'm 
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          1   here representing the 285 members of the International 
 
          2   Longshoremen Warehouse Union and the over 1400 members 
 
          3   that exist on the Columbia River.  For the sake of 
 
          4   simplicity and time, I'll read a prepared statement that 
 
          5   I'll submit later. 
 
          6              The ILW supports proceeding with the 
 
          7   channel deepening project because we recognize the 
 
          8   importance of the international stake on the Columbia 
 
          9   River region.  The Lower Columbia River is the second 
 
         10   largest grain export handler in the world.  Over 13 
 
         11   million -- billion, pardon me  -- $13 billion in cargo 
 
         12   move over the river each year and the ILW is a significant 
 
         13   partner in handling that cargo efficiently and 
 
         14   effectively.  Local 21 members here in Longview have a 
 
         15   nearly $6 million payroll from the Kalama grain facilities 
 
         16   alone and an over $12 million payroll all in told.  These 
 
         17   figures don't include any of the ancillary jobs that are 
 
         18   also created by this movement of cargo such as truckers, 
 
         19   scalers, state grain inspectors, port staff, buyers and 
 
         20   the agents of the more than 1700 longshoremen from other 
 
         21   ports in the area.  This is the most important economic 
 
         22   development in the opportunity and in the region.  We see 
 
         23   the ships moving on this river and the coming generations 
 
         24   of these ships are much larger with deeper drafts.  To 
 
         25   compete, these grain elevators and other shippers must be 
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          1   able to accommodate this new generation of ships.  It is 
 
          2   of vital importance to keep this existing trade that comes 
 
          3   here from eroding. And the last thing we want to see is an 
 
          4   economic back water in the area. 
 
          5              As you look forward to the future, 
 
          6   there is a need to plan for transportation and shipping to 
 
          7   be sure that we provide current and future workers with 
 
          8   the opportunity to have quality jobs.  This is about more 
 
          9   than the ILWU.  This is about major economic bases in our 
 
         10   community and we are committed to protecting these jobs 
 
         11   that are here on the Lower Columbia River.  Thank you. 
 
         12              MS. ABEL:  Thank you. 
 
         13              If the phones going off haven't 
 
         14   reminded you, you might turn your phones off for the rest 
 
         15   of the evening. 
 
         16              Next we'll hear from Lanny Cawley, 
 
         17   then Matt Vann Ess and Ted Sprague. 
 
         18              MR. CAWLEY:  Thank you, Colonel, 
 
         19   Laura, Ron, others for allowing us to give testimony.  My 
 
         20   name is Lanny Cawley, C-a-w-l-e-y.  I am the Executive 
 
         21   Director of the Port of Kalama. 
 
         22              Port of Kalama is one of the 
 
         23   nonFederal port sponsors of the channel deepening project 
 
         24   and is so because the Port of Kalama depends on the 
 
         25   Columbia River to accomplish its mission of providing jobs 
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          1   and enhancing the well-being of residents of the Kalama 
 
          2   port district. 
 
          3              Why is this so?  The gentleman that 
 
          4   just spoke, I'd like to -- to tell him about the 
 
          5   experience that this area had in the early 1990's with the 
 
          6   spotted owl crisis when the unemployment rate went much 
 
          7   further into the 40 percent figure than it is now.  The 
 
          8   port's missions during that time were to create employment 
 
          9   and the ports in this county became very active to work 
 
         10   towards creating that employment.  On average, the Port of 
 
         11   Kalama provides over 1,000 family supporting jobs for 
 
         12   residents not only of Kalama and Cowlitz County but also 
 
         13   for families in greater Southwest Washington and in 
 
         14   Oregon. 
 
         15              And I thank you for this opportunity 
 
         16   to provide comment on the Draft Supplemental Feasibility 
 
         17   Report and the EIS for the Columbia River Channel 
 
         18   Deepening Project. I also have been involved with this 
 
         19   since 1989.  It's been a long time.  We've been very 
 
         20   patient and we believe it's time to move on with it as 
 
         21   well.  I speak today representing the Board of 
 
         22   Commissioners of the Port of Kalama and the staff of the 
 
         23   Port of Kalama who have been online with the channel 
 
         24   deepening project all along and they want me to deliver 
 
         25   the message that we are very pleased with the progress the 
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          1   Corps of Engineers has made to find alternative dredge 
 
          2   material disposal sites for the channel construction 
 
          3   project.  I've made testimony in the past about supporting 
 
          4   beneficial use of sand.  I've made testimony in the past 
 
          5   about the economic benefits of the channel deepening made 
 
          6   without harm done to other economies.  I have made 
 
          7   testimony in regard to supporting the efforts to reduce or 
 
          8   eliminate ocean disposal for the crab fishery.  And we are 
 
          9   thrilled to see that you have, in fact, eliminated ocean 
 
         10   disposal during the channel deepening project.  And not 
 
         11   only will that protect the crab fishery, but you've also 
 
         12   determined to make beneficial use of that sand through 
 
         13   habitat restoration, which is very commendable and we're 
 
         14   very supportive of that. 
 
         15              The Port of Kalama knows about the use 
 
         16   of beneficial sand in the past.  Ten years or more the 
 
         17   Port of Kalama has used sand to create jobs for people 
 
         18   that have been displaced by our economic woes.  I'll just 
 
         19   give you one brief example and that is the steel mill that 
 
         20   we have located at the Port of Kalama.  The Port of Kalama 
 
         21   took a big risk, spent about $15 million to build a marine 
 
         22   terminal site.  And the return for that risk was a 
 
         23   corporation who provides 260 jobs, $10 million annual 
 
         24   payroll, and an increase of the tax base of approximately 
 
         25   $1-1/2 million, I believe, in that range.  Certainly, a 
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          1   beneficial use to dredge material. 
 
          2              The Port of Kalama has also been 
 
          3   active in supporting the effort to place sand on Benson 
 
          4   Beach.  We all know that it's an alternate -- one of the 
 
          5   many alternates, maybe, but it's certainly a significant 
 
          6   alternate to ocean disposal of dredge material.  Many of 
 
          7   us have been involved in that and have put money into that 
 
          8   as well as the Corps.  We thank the Corps for putting 
 
          9   money into that demonstration project this year. 
 
         10              Finally, I'd like to point out an 
 
         11   example that was a follow-up of one, I believe, that Arch 
 
         12   made and this is a recent one, just two weeks ago -- 
 
         13   actually, it was a little bit less than two weeks -- where 
 
         14   two ships back to back at the -- excuse me -- the Port of 
 
         15   Kalama elevator owned and operated by Kalama Export.  They 
 
         16   had two large vessels leave the port with grain headed for 
 
         17   Pakistan -- for both Pakistan and Afghanistan.  I believe 
 
         18   those ships left with 62,000 tons, but because the didn't 
 
         19   -- they weren't able to fill because of the 40-foot draft 
 
         20   restriction, they did go up to Puget Sound to pick up 
 
         21   another load which would take their draft up at least 
 
         22   two-and-a-half feet.  The operator, Steve Oaks, who has 
 
         23   also testified before would have been here to talk about 
 
         24   this tonight but wasn't able to.  He wanted me to tell you 
 
         25   that the nominal value of that was probably around a 
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          1   quarter of a million dollars.  That is not an unusual 
 
          2   thing in the Port of Kalama since we have had max vessels 
 
          3   regularly call there.  We need to have the channel 
 
          4   deepened and we would like to see it gotten on with. 
 
          5              Thank you very much. 
 
          6              MS. ABEL:  Thank you. 
 
          7              I'm thinking that some people may be 
 
          8   having a little trouble hearing this.  Let me just adjust 
 
          9   this a little bit. 
 
         10              Now, is that too loud?  Is that 
 
         11   better? 
 
         12              Okay.  Fine. 
 
         13              So let's hear from our next speaker, 
 
         14   Matt Vann Ess, then Ted Sprague, then Peter Huhtala.  MR. 
 
         15   VAN ESS:  Good evening.  My name is Matt Van Ess.  It's 
 
         16   V-a-n E-s-s.  Thank you for the opportunity to comment. 
 
         17              My name is Matt Van Ess.  I'm the 
 
         18   Executive Director of CREST, the Columbia Estuary Study 
 
         19   Task Force. Crest is a council of governments representing 
 
         20   local jurisdictions, cities, counties and ports 
 
         21   surrounding the Columbia River estuary in both Oregon and 
 
         22   Washington. Again, thank you for the opportunity to 
 
         23   comment on the Draft Supplemental Integrated Feasibility 
 
         24   Report, the Environmental Impact Statement of the proposed 
 
         25   deepening of the Columbia and Lower Willamette River 
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          1   Federal navigation channel, the deepening of six turning 
 
          2   basins of the designation of new upland, estuary and ocean 
 
          3   disposal sites, and the ecosystem restoration features, 
 
          4   including the project, those lots here. 
 
          5              At the direction of CREST council, 
 
          6   CREST staff analyzed and provided comments on the draft 
 
          7   and final EIS's and it's continued to track this proposal.  
 
          8   Based on our review of the draft and final EIS's, it was 
 
          9   CREST's finding that the project could not be done as 
 
         10   proposed without resulting in negative impacts to the 
 
         11   natural resources and the economies of the communities 
 
         12   surrounding the Columbia River estuary.  CREST also found 
 
         13   that the proposed project violated local regulations, 
 
         14   State and Federal law, including NEPA, which is the Clean 
 
         15   Water Act, Coastal Zone Management Act and Endangered 
 
         16   Species Act. We were right.  Coastal zone consistency and 
 
         17   water quality certifications were denied by both states 
 
         18   and the National Marine Fisheries Service withdrew their 
 
         19   biological opinion.  The project was simply denied, the 
 
         20   necessary approvals to move forward.  End of EIS process.  
 
         21   End of project.  Well, sometimes no is just -- doesn't 
 
         22   mean no, does it? 
 
         23              CREST's initial findings also found 
 
         24   accumulative estuarine impacts will result from the 
 
         25   project, specifically cumulative impacts to Dungeness 
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          1   crab, smelt, sturgeon, salmonids, the estuarine food web 
 
          2   and shoreline habitat.  These impacts must be avoided and, 
 
          3   if unavoidable, may give. 
 
          4              So that was then.  So what has changed 
 
          5   since the project was denied?  Reconsultation effort was 
 
          6   conducted by the project sponsors, the Corps and the 
 
          7   services.  The outcome:  From a lower river community 
 
          8   standpiont, the project is now worse.  The bottom line is 
 
          9   we have a serious map problem when it comes to dredging 
 
         10   and disposing.  The current practices on the river and the 
 
         11   planning leading up to this point has left us in a 
 
         12   situation where we don't have capacity, we don't have 
 
         13   acceptable places or uses for the material, even for 
 
         14   maintenance of the existing channel of the project -- at 
 
         15   the mouth of the Columbia River project, much less 
 
         16   deepening.  Ocean disposal has not been eliminated.  We 
 
         17   avoided ocean disposal for maybe a few years depending on 
 
         18   the outcome of this supplemental process, but it's still 
 
         19   part of the project.  I just wanted to say that a lot 
 
         20   earlier this evening.  I just wanted to make that clear. 
 
         21   Ocean disposal has not been eliminated. 
 
         22              Our research shows that Rice Island 
 
         23   and Site E for the ocean disposal site at the mouth of the 
 
         24   river are the largest dredge material disposal sites in 
 
         25   the history of dredging the Columbia.  Rice Island is 
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          1   reaching capacity and Site E has its own suite of 
 
          2   environmental and safety issues that must be addressed 
 
          3   before continued use. Rice Island is reaching capacity.  
 
          4   It's something we really need to address.  There is no 
 
          5   long-term solution for this problem.  The result is that 
 
          6   we get estuary dump sites that have not been used for 
 
          7   disposal previously. Now they're ecosystem restoration. 
 
          8              CREST is working with the ports, with 
 
          9   the Corps, State agencies and other stakeholders and both 
 
         10   governors' offices on expanding the concept of beneficial 
 
         11   uses of dredge material.  This is a concept that everyone 
 
         12   supports -- we've heard that tonight -- and we appreciate 
 
         13   the hard work that it's taken by everyone involved to get 
 
         14   projects like Benson Beach, the Puget Island sand pit and 
 
         15   the Bradwood commercial reuse site off the ground this 
 
         16   summer.  We've got a lot more to do in this area, a lot 
 
         17   more to do.  There's no funding for Benson Beach next 
 
         18   year.  It's my understanding we don't have funding to 
 
         19   continue that project. 
 
         20              We also support -- CREST also supports 
 
         21   the potential to use dredge material for the purposes of 
 
         22   restoring habitat.  Unfortunately, the two projects 
 
         23   presented involved dumping and their labeled restoration 
 
         24   will result in permanent alteration for the degradation of 
 
         25   the estuary.  CREST has stated in early forums that 
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          1   beneficial uses such as restoration needs to be further 
 
          2   explored on an experimental basis with a strong monitoring 
 
          3   component similar to the Benson Beach project that was 
 
          4   conducted this summer.  Millions of cubic yards dumped 
 
          5   over two years during construction at Lois Island 
 
          6   embayment is not experimental.  It's not restoring 
 
          7   valuable habitat.  In fact, it's creating shallow water -- 
 
          8   by creating shallow water, the Corps is proposing to 
 
          9   create the one habitat type that has actually grown in the 
 
         10   past century.  We have over 4,000 acres of shallow water 
 
         11   than we did a decade ago -- or a century ago.  So we have 
 
         12   an excess of a habitat type that we're creating. 
 
         13              What else has changed?  Well, the -- 
 
         14              MS. ABEL:  Mr. Van Ess, you'll need to 
 
         15   conclude. 
 
         16              MR. VAN ESS:  Has it really been five 
 
         17   minutes? 
 
         18              MS. ABEL:  Yes. 
 
         19              MR. VAN ESS:  Wow. 
 
         20              What else has changed?  The Willamette 
 
         21   River's fate.  Actually deepening the Willamette is still 
 
         22   preauthorized.  We need to deal with that.  We need this 
 
         23   preauthorization changed.  Sediment volumes have changed. 
 
         24   Again, we have a math problem.  Adapted management is part 
 
         25   of the process now.  CREST is going to request now and 
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          1   will be requesting during our DOC (phonetic) and DOE 
 
          2   (phonetic) comments on water quality certification that 
 
          3   the State agencies be equally involved in any proposed 
 
          4   adaptive management framework that is used to attempt 
 
          5   project approval. 
 
          6              MS. ABEL:  Thank you, Mr. Van Ess. 
 
          7              MR. VAN ESS:  Thank you. 
 
          8              MS. ABEL:  Can you submit your written 
 
          9   notes? 
 
         10              MR. VAN ESS:  I'll be submitting my 
 
         11   written comments.  Thank you. 
 
         12              MS. ABEL:  Thank you very much. 
 
         13              Ted Sprague and then Peter Hulitala, 
 
         14   and then I have someone whose first name I can't read.  
 
         15   The last name is Rogers.  You were 12th on the sign-up 
 
         16   list.  Let's see who that is. 
 
         17              Go right ahead, Mr. Sprague.  MR. 
 
         18   SPRAGUE:  Good evening.  I'm Ted Sprague. I'm the -- oh, 
 
         19   sorry.  S-p-r-a-g-u-e.  I'm the President of Cowlitz 
 
         20   Economic Development Council and I appreciate the 
 
         21   opportunity to comment tonight.  I also appreciate the 
 
         22   work that you've done in finding solutions for this 
 
         23   economic issue and also for the environmental issues that 
 
         24   you faced on this project.  At the Cowlitz Economic 
 
         25   Development Council, I represent over 200 members that are 
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          1   private members.  We are not for profit group and we've 
 
          2   been in existence since 1979. 
 
          3              Unfortunately, Southwest Washington 
 
          4   has been leading the area, the country in unemployment for 
 
          5   the past two years.  Washington and Oregon itself have 
 
          6   been number one and number two in the United States in 
 
          7   unemployment for the past 10 consecutive months.  We look 
 
          8   to probably retain those titles of number one and two in 
 
          9   this coming month.  It's not a race we want to finish 
 
         10   first in, but, unfortunately, we have been.  I look at 
 
         11   this project as a job retention project.  Additionally, 
 
         12   Cowlitz County alone has lost over 4,000 jobs in the past 
 
         13   two years.  Leading the way with Longview Aluminum, we've 
 
         14   lost 950 high paying jobs in that firm alone.  The current 
 
         15   unemployment rate over 10 percent.  And one of the things 
 
         16   that is so important -- it's been mentioned earlier -- is 
 
         17   the thousands upon thousands of jobs that are not only 
 
         18   directly related to the Columbia River maritime trade, but 
 
         19   also those that are indirectly related to the trade.  I 
 
         20   won't go into those.  You heard that already. 
 
         21              Additionally, I recently returned from 
 
         22   a trade mission to Japan and Korea with Governor Lock in 
 
         23   which we heard again and again the importance of import 
 
         24   and export trade to the states of Washington and Oregon, 
 
         25   specifically into Washington.  That is only going to 
 
 
 



 Longview-56

 
                                                                       56 
 
 
 
          1   increase in its importance.  And if we do not get on the 
 
          2   channel deepening project, we will remain stagnant and, 
 
          3   eventually, begin to fall behind in that important reign.  
 
          4   We cannot afford any additional job losses in this region.  
 
          5   We simply can't. We need to get going on this project.  It 
 
          6   has been studied since 1989 and a lot of good work has 
 
          7   been done.  I appreciate your work and I hope you can 
 
          8   continue on with this project in the near future. 
 
          9              Thank you. 
 
         10              MS. ABEL:  Thank you. 
 
         11              Peter Hulitala, mystery person Rogers, 
 
         12   and then I think we might have another sheet coming up 
 
         13   too.  If anyone is coming in that wants to speak that has 
 
         14   not signed up, you can do that over by the front door.  
 
         15   Thank you. 
 
         16              Go ahead. 
 
         17              MR. HUHTALA:  Hi.  My name is Peter 
 
         18   Huhtala. That's H-u-h-t-a-l-a.  And I'm the Executive 
 
         19   Director of the Columbia Deepening Opposition Group.  
 
         20   Thanks for the chance to comment tonight.  I want to cover 
 
         21   a couple matters and then I'll read a bit from my written 
 
         22   statement. 
 
         23              First of all, I'd like to, once again, 
 
         24   ask for a bit of extension on the comment period for a few 
 
         25   reasons. One, there hasn't been a hearing scheduled at all 
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          1   in Portland, Oregon, specifically, and I think -- and I 
 
          2   know for a fact there's a whole lot of people in the 
 
          3   Portland area very interested in this project.  There's 
 
          4   also quite a few lower river fishermen, especially some of 
 
          5   the ocean guys and salmon people that are getting back 
 
          6   from Alaska that really haven't had a chance to look at 
 
          7   the documentation and get ready to testify and I think 
 
          8   they're important.  Third, there's a matter of errata that 
 
          9   was just distributed dated August 26, materials that 
 
         10   should have been included in the DEIS that weren't, and I 
 
         11   expect that the review period should be extended possibly 
 
         12   because of the late release of that material.  And, 
 
         13   finally, on the -- this matter of this -- these technical 
 
         14   review panels that have looked at the Corps' costs and 
 
         15   benefits back at the beginning of August, the report from 
 
         16   the technical review panel has yet to be released and I'm 
 
         17   sure we're all waiting for that.  But most important -- 
 
         18   most relevant, I think, is the public should have a chance 
 
         19   to take a look at that.  I think the -- on both the costs 
 
         20   and benefits.  We may learn something that -- really 
 
         21   important that the public -- members of the public may 
 
         22   want to -- you know, however they really feel about the 
 
         23   project they want to share.  So I suggest actually a 
 
         24   two-month extension of the comment period -- or at least 
 
         25   two months since the errata was released. 
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          1              We've heard a bit about jobs and I 
 
          2   think I'll talk on that.  I really would like to 
 
          3   understand what this project means for jobs, really, 
 
          4   because we hear these 40,000, 59,000 figures.  What does 
 
          5   that really mean?  And based what I read, the Corps 
 
          6   expects the same number -- pretty much the same number of 
 
          7   transits of the river whether the channel is deepened or 
 
          8   not.  However, the technical review panel seemed to 
 
          9   suggest that -- the benefits of this action suggested a 
 
         10   high probability that fewer container ships would call on 
 
         11   Portland if, in fact, the channel were deepened.  I'd like 
 
         12   to understand what that means.  Fewer transits, I presume, 
 
         13   would reduce longshore jobs.  On the other hand, we may 
 
         14   see increased tonnage because of the deeper channel and 
 
         15   maybe moving the more tonnage would increase jobs.  I 
 
         16   would like to see a full analysis that, you know -- 
 
         17   basically, we're all aware that thousands of jobs relate 
 
         18   to maritime progress in this river system, although almost 
 
         19   all of these jobs would not be affected by channel 
 
         20   deepening. 
 
         21              What I do know is that many jobs would 
 
         22   be lost in -- due to environmental degradation and reduced 
 
         23   fishing opportunities.  When we have reduced fishing 
 
         24   opportunities -- I come from a town that's built on 
 
         25   fishing and logging.  The impacts of the salmon and crab 
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          1   fishery would not only hurt the fisheries but would reduce 
 
          2   employment in processing and supply and related services. 
 
          3   So it seems -- from where I'm standing, it seems like we 
 
          4   have a net loss of jobs should we go forward with this and 
 
          5   I'd really like that made clear and -- so that we can get 
 
          6   past the rhetoric and really come to understand what this 
 
          7   means.  With that said, I'll engage in a little rhetoric. 
 
          8              Many people have worked for 10, 12, 14 
 
          9   years to make this project a reality.  And -- and I think 
 
         10   most people are realizing this probably isn't going to 
 
         11   happen. Lots of good work has been done.  And we can use 
 
         12   some of the -- some of the good work that's been done.  
 
         13   The Columbia will continue to be a gateway in 
 
         14   international trade.  Its ports can be proud as they roll 
 
         15   with the dynamic changes of congress, but this is not the 
 
         16   river of one industry.  Some love it for recreation, some 
 
         17   for its electricity, some drink the spirit of its use, 
 
         18   others just make a living pulling its fish.  Welcome to a 
 
         19   paradigm shift.  Americans value special places like the 
 
         20   Columbia River estuary.  This is no longer the northwest 
 
         21   passage with a waterfall.  It's critical habitat for 
 
         22   salmon and people alike.  The projects -- 
 
         23              Anyway, I'll wind this up.  Again, I 
 
         24   want to speak to appreciation for the -- the support for 
 
         25   beneficial uses of dredge material and I want to continue 
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          1   to work with the Corps in finding real useful beneficial 
 
          2   uses.  I certainly don't think the Lois embayment or the 
 
          3   Miller-Pillar sites are beneficial uses whatsoever, but we 
 
          4   all have the challenge, whether this project goes forward 
 
          5   to not, to find good uses for that sand and move forward 
 
          6   in a positive manner. 
 
          7              MS. ABEL:  Thank you.  I apologize for 
 
          8   mispronouncing your name. 
 
          9              MR. HUHTALA:  It's happened before 
 
         10   once. 
 
         11              MS. ABEL:  Our next speaker is -- I 
 
         12   cannot read the first name -- Rogers.  Is that person 
 
         13   here? 
 
         14              MR. ROGERS:  Yes. 
 
         15              MS. ABEL:  Sorry. 
 
         16              After that will be Brent Foster and 
 
         17   Paul Vik. 
 
         18              MR. ROGERS:  Do you want me to spell 
 
         19   my first name? 
 
         20              MS. ABEL:  At least say it for us. 
 
         21              MR. ROGERS:  My name is Lonny Rogers 
 
         22   -- Captain Lonny Rogers.  I'm a Columbia River pilot. 
 
         23              MS. ABEL:  Thank you. 
 
         24              MR. ROGERS:  I'm the Treasurer and the 
 
         25   acting Vice-president of 46 river pilots who direct the 
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          1   ships up and down the Columbia River. 
 
          2              I'm here to speak for Captain Phil 
 
          3   Massey who would normally be here this evening.  He 
 
          4   couldn't come, so they asked me to stand in for him.  I'm 
 
          5   happy to do so. Most of these remarks are Phil's remarks, 
 
          6   but I added a few of my own, so bear with me. 
 
          7              First, I would like to comment on the 
 
          8   practical aspects of a deeper channel as it relates to 
 
          9   safety, efficiency and to bank effects of ship handling.  
 
         10   A deeper channel not only allows for the passage of 
 
         11   larger, more economic ships but, also, there is an 
 
         12   enhanced margin of safety for ships that presently call on 
 
         13   our ports.  For example, tankers that call on Portland 
 
         14   often arrive at drafts of approximately 36 feet.  This 
 
         15   provides a minimum bottom clearance on some sections of 
 
         16   the route that are approximately four feet.  A 43-foot 
 
         17   channel would almost double the normal tanker bottom 
 
         18   clearance.  Tanker hull design generally makes them more 
 
         19   difficult to steer with less water under them.  Additional 
 
         20   water greatly improves their handling characteristics.  
 
         21   This is particularly true when two deep ships with widths 
 
         22   of over 100 feet are meeting in a 600-foot wide channel.  
 
         23   The hydrodynamic effects created between two ships can be 
 
         24   extreme and a deeper channel will greatly reduce those 
 
         25   hazards.  Simply put, the more water, the more safety and, 
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          1   therefore, the less chance of casualty to the vessel and 
 
          2   to the environment. 
 
          3              A deeper channel will stop the slide 
 
          4   of Columbia River ports into second class port states 
 
          5   which may have been brought on by years of channel 
 
          6   deepening wrangling. Second class ports get a diet of 
 
          7   second class ships, older, less reliable, more polluting 
 
          8   and poor weight characteristics.  We have a terrific 
 
          9   safety record on the Columbia River, but the ship that 
 
         10   lost power and steering and crashed into the new dock at 
 
         11   Kalama was an old tramper on its last legs.  We know that 
 
         12   older, less efficient container ships and car carrier ship 
 
         13   hulls can create more weight problems and that more modern 
 
         14   ships generally avoid this by improved hull design.  We 
 
         15   know that older ships generally have less efficient 
 
         16   engines which tend to pollute the air at higher rates than 
 
         17   more modern ships. We prefer not to have these obsolete 
 
         18   ships making the bulk of our ship traffic. 
 
         19              To those of us who are concerned about 
 
         20   bank erosion, the fact is that larger ships don't 
 
         21   necessarily cause or increase bank erosion.  Long time 
 
         22   observers should know that most bank problems are due to 
 
         23   the relentless effects of the river due to high water 
 
         24   periods and the tides more than the momentary effects of a 
 
         25   passing ship.  However, in places where ship passage is 
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          1   exacerbated, the natural erosion, newer ships will be an 
 
          2   improvement.  Because of fuel costs and the need for 
 
          3   quicker transits, ship owners have concentrated on 
 
          4   building ship hulls which are more slippery and more 
 
          5   efficient.  Those improvements greatly reduce the 
 
          6   displacement swells which we all find so objectionable. 
 
          7              Second, as the Columbia River 
 
          8   demonstrates to the world that it is truly open for 
 
          9   business, just remember the fact that the most efficient 
 
         10   way to move cargo, especially bulk cargo, is to and from 
 
         11   the furthest inland point of distribution possible.  It is 
 
         12   because of the inland ports of the Columbia River provide 
 
         13   that uniqueness -- that is, the head waters of deep draft 
 
         14   commercial navigation -- that we are here tonight.  We 
 
         15   must make the best use of this opportunity to remain 
 
         16   environmentally and economically healthy.  A strong 
 
         17   commitment by you will not only enhance our infrastructure 
 
         18   but also our communities.  We must continue to invest -- 
 
         19   I'm sorry.  We must continue to invest in our future by 
 
         20   attracting these new state of the art ships -- state of 
 
         21   art ships.  I respectfully submit full ahead.  Thank you. 
 
         22              MS. ABEL:  Thank you. 
 
         23              Next we have Brent Foster, Paul Vik 
 
         24   and then I believe it's Vinton Ericksen. 
 
         25              Go right ahead. 
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          1              MR. FOSTER:  Good evening.  My name is 
 
          2   Brent Foster.  I'm an attorney with Columbia River Keeper. 
 
          3   Thank you for the opportunity to speak tonight. 
 
          4              Columbia River Keeper has a number of 
 
          5   significant concerns about the proposed dredging project 
 
          6   and more specifically about the supplemental EIS.  We're 
 
          7   concerned because this project would basically strip mine 
 
          8   a river that's already struggling to maintain many of its 
 
          9   native species at mere survival levels.  At a time when 
 
         10   massive restoration is needed, when massive improvements 
 
         11   in water quality are needed, this project would appear to 
 
         12   continue a history of degradation.  We appreciate the 
 
         13   restoration projects.  We appreciate the fact that these 
 
         14   have entered into the project proposal.  But we're 
 
         15   concerned that in light of the Corps' history of managing 
 
         16   the Columbia River more like a navigation highway and more 
 
         17   like an industrial powerhouse than a river, that these 
 
         18   mitigation measures are not going to compensate for the 
 
         19   impacts that this project will have either on habitat, 
 
         20   water quality or the viability of salmon.  The 
 
         21   supplemental EIS does not adequately assess the effects 
 
         22   that this project is going to have on salmon or a host of 
 
         23   other native species such as the Pacific Lamprey.  These 
 
         24   species are important not only now but they've been 
 
         25   important for almost 10,000 years to the humans who have 
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          1   lived here. 
 
          2              The supplemental EIS also fails to 
 
          3   answer adequately the question of what's going to happen 
 
          4   with the decades of toxic contaminations such as PCB's and 
 
          5   other substances which get stirred up as a result of 
 
          6   dredging. These will end up in downstream communities.  
 
          7   They will be reput into the water column.  They will be 
 
          8   bioaccumulated by fish, which are used by a host of people 
 
          9   who rely on fish, not only for purposes of food but as 
 
         10   well as recreation, for religious and a host of other 
 
         11   purposes. The impacts of dredge spoils in both the 
 
         12   terrestrial habitats as well as the aquatic habitats has 
 
         13   not been adequately described in meeting the requirements 
 
         14   of NEPA, the Clean Water Act or the Endangered Species 
 
         15   Act. 
 
         16              We're also fundamentally concerned 
 
         17   about the economic assumption which have gone on -- gone 
 
         18   into the -- forms the basis of this project.  We're highly 
 
         19   concerned about local jobs.  We're very sympathetic to 
 
         20   high unemployment rates both in Washington and Oregon and 
 
         21   we strongly support efforts that are going to maintain and 
 
         22   even expand union jobs such as the ones which are 
 
         23   responsible for working at the docks.  However, there is a 
 
         24   host of people, a host of families and a host of jobs 
 
         25   which have been affected by the management and will 
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          1   continue to be affected by the management on the Columbia 
 
          2   River.  There are literally hundreds, if not thousands, of 
 
          3   fishing families which today continue to exist upon with 
 
          4   the assistance of the federal government and through 
 
          5   welfare, food stamps, you name it, because of the result 
 
          6   of the crashing of the Columbia River salmon, which can 
 
          7   be, in many ways, directly attributed to the action past 
 
          8   and continuing of the Corps of Engineers.  Tribal members 
 
          9   have been unable to carry out some of their most basic 
 
         10   rituals which surround -- which surround and are based on 
 
         11   salmon because of the loss of salmon which has been, in 
 
         12   many ways, caused by not only -- not only Corps damn 
 
         13   management activity but also just the running of the river 
 
         14   for navigation. 
 
         15              Because of the string of reports from 
 
         16   across the country that have raised serious questions as 
 
         17   to how the Corps performs its cost benefit analysis and 
 
         18   even the re -- we appreciate the reanalysis of the coast 
 
         19   benefit numbers that have been released as a part of this 
 
         20   EIS. However, we think that an independent cost benefit 
 
         21   analysis would be highly beneficial and is important not 
 
         22   just to justify this project but in order for the Corps to 
 
         23   regain credibility that it has lost not only in Congress 
 
         24   but throughout the country. 
 
         25              This supplemental EIS is also flawed 
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          1   because of its failure to adequately evaluate the indirect 
 
          2   and accumulative effects from exotic species that are a 
 
          3   well-known and well-recognized and significant indirect 
 
          4   effect from shipping.  Despite countless invasions by 
 
          5   ballast water, some of them extremely dramatic in the 
 
          6   Great Lakes, San Francisco and elsewhere, there's still no 
 
          7   effort in the Columbia River to even have a team or an 
 
          8   effort that will quickly respond to treat and control an 
 
          9   exotic species invasion if it occurred today.  If the 
 
         10   zebra mussels came in today, there's still no detailed 
 
         11   plan.  There's no funding in place to actively address 
 
         12   such a threat.  The EIS should fully address adverse 
 
         13   environmental effects that are going to result from 
 
         14   bringing bigger ships in that can carry more ballast water 
 
         15   and discharge even more ballast water than is currently 
 
         16   being discharged into the Columbia.  Because of these 
 
         17   concerns and many others that are addressed in our 
 
         18   comments, we still don't believe this project -- we don't 
 
         19   believe this project complies with NEPA, the Clean Water 
 
         20   Act, Coastal Zone Management, ESA, and a host of other 
 
         21   State and Federal statutes.  Equally important is we 
 
         22   simply don't believe that there's the evidence to show at 
 
         23   this point that the project is worth either the 
 
         24   environmental or economic costs. 
 
         25              Thank you for your time. 
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          1              MS. ABEL:  Thank you. 
 
          2              Paul Vik, Vinton Ericksen and Warren 
 
          3   Banks. 
 
          4              MR. VIK:  My name is Paul Vik, last 
 
          5   name V-i-k. I'm a resident of Puget Island.  57 years I've 
 
          6   lived there.  I live on a waterfront lot on East Sunny 
 
          7   Sands, what used to be your disposal site, river mile 
 
          8   43.8.  This is a piece of property that -- a piece of a 
 
          9   farm that my granddad purchased in 1913 and before the 
 
         10   island was diked.  I also owned 15 acres of the Vik 
 
         11   property that you have your eye on for upland disposal 
 
         12   site. 
 
         13              Over the years, I have seen a number 
 
         14   of problems with ship wakes, erosion, damage to moorage 
 
         15   facilities, that kind of thing.  And there has been 
 
         16   difficulty in collecting for any kind of liability on 
 
         17   these things, whether it be a catastrophic type of event 
 
         18   or it be the normal wear and tear that each ship goes by 
 
         19   and causes you 10 cents in damage.  And we're told that 
 
         20   each ship is responsible -- ship owner is responsible for 
 
         21   the wake damage that the ship might cause.  How do you 
 
         22   collect 10 cents from a ship owner?  So then over the 
 
         23   years, we've seen beach nourishment and the land that I 
 
         24   have has been protected by beach nourishment.  And the 
 
         25   Ohrberg beach property on the area on the lower end of 
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          1   Puget Island and the river fronts on the Oregon side 
 
          2   across from us there, a little grove, those kinds of 
 
          3   places, and we have come to feel that -- that -- I know 
 
          4   that the reason that the sand was put there was not to 
 
          5   protect us, but we have felt that is a form of protection 
 
          6   and we have -- we have been happy with it.  And when this 
 
          7   43-foot channel project was proposed, we thought that now 
 
          8   we're going to get sand. They're going to have to have a 
 
          9   place to put the sand.  We were shocked to find out that 
 
         10   that's not part of the proposal for a number of reasons.  
 
         11   And this is what we would like to have is some sand.  Not 
 
         12   every year, but maybe every five, six, eight years, ten 
 
         13   years, something like that. 
 
         14              Now, the -- Kent Martin mentions about 
 
         15   salmon in the deeper parts of the river.  Kent was a year 
 
         16   ahead of me in school back in the '60's back in high 
 
         17   school.  And we were yelling at our kids and among the 
 
         18   yelling at your kids, if your dad had a drift right in the 
 
         19   slim drift in the Skamokawa -- that was 90 feet deep in 
 
         20   those days -- you were at the top of the heap.  But my dad 
 
         21   didn't have a drift right there. 
 
         22              So the -- another kind of amusing 
 
         23   thing I noticed in the -- in the supplemental impact 
 
         24   statement was that there will be no ocean dumping in 
 
         25   Wahkiakum County and I was certainly relieved to learn 
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          1   that. 
 
          2              Anyway, the matter of liability is my 
 
          3   main concern.  Nothing has changed in the -- in the 
 
          4   supplement. And I've written a lot of letters, been to a 
 
          5   lot of meetings, spoke at these hearings, and you've made 
 
          6   it easy because all I have to do for written comments is 
 
          7   the letters are in the computer.  We'll change the dates 
 
          8   and send them in because -- the comments are still valid. 
 
          9              Thank you. 
 
         10              MS. ABEL:  Thank you. 
 
         11              Vinton Erickson, Warren Banks and then 
 
         12   J. Michael Zachary. 
 
         13              MR. ERICKSON:  Good evening, Colonel 
 
         14   and ladies. My name is Vinton Erickson spelled 
 
         15   E-r-i-c-k-s-o-n.  I'm a farmer in Vancouver, Washington.  
 
         16   I am representing the Washington State Farm Bureau here 
 
         17   tonight.  I'm also, for what it's worth, a county 
 
         18   president for Clark and Cowlitz County Farm Bureau.  I'd 
 
         19   like to speak on a positive note. I think most everything 
 
         20   here has been very positive and I don't need to rehash 
 
         21   everything that's been said.  A few negative words, but I 
 
         22   guess you have to have some of that. 
 
         23              I guess my major concern would be if 
 
         24   we -- and I've lived here 73 years myself in the same 
 
         25   house.  I guess I haven't gone too far, though I worked 
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          1   for Uncle Sam for a couple years during Korea time.  But I 
 
          2   guess I'm very concerned, though, that transportation has 
 
          3   changed a lot over the years.  In other words, the horse 
 
          4   and buggy thing to the trucks or the ships on the -- in 
 
          5   the water. And whether -- if we still stay back in the 
 
          6   horse and buggy days, we're going to go nowhere.  And it's 
 
          7   very important, I think, to use the transportation that we 
 
          8   have on the Columbia River.  Right now we -- you know, 
 
          9   we're losing some big ships.  And it seems kind of stupid 
 
         10   to think that in the world travel today in shipping that 
 
         11   the big ships can't come in -- come in on the Columbia 
 
         12   River, which is one of the major rivers that we have on 
 
         13   the West Coast, that they can't come in and fill up 
 
         14   completely. And to think of all the extra things that have 
 
         15   to be done to go to the next port, have to go to Seattle 
 
         16   or wherever, San Francisco or wherever they have to go to, 
 
         17   you can almost relate that to a trucker going across 
 
         18   country.  He could have a Tallase Ford (phonetic) or if he 
 
         19   has a big rig.  He gets to the site and he comes back and 
 
         20   they say, "I can't give you a full load.  You'll have to 
 
         21   go 500 miles to the south to finish it out."  It's about 
 
         22   -- to me, it's a no brainer what we're trying to do.  I 
 
         23   know the port has worked hard on it and I know the work 
 
         24   you folks have done is great when we can make something of 
 
         25   it.  I'd like to see it go ahead.  Thank you. 
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          1              MS. ABEL:  Thank you. 
 
          2              Warren Banks, then J. Michael Zachary, 
 
          3   then Allen La Tourrette. 
 
          4              MR. BANKS:  Good evening, Colonel and 
 
          5   members of the Corps, staff.  My name is Warren Banks.  
 
          6   I'm the Executive Director of the Columbia River bar 
 
          7   pilots, an organization of 20 Columbia River bar pilots, 
 
          8   and I'm speaking on their behalf. 
 
          9              Since 1846, the Columbia River bar 
 
         10   pilots have been an integral part of the river highway 
 
         11   known as the Columbia River.  The river is a key part of 
 
         12   the transportation infrastructure in the region and points 
 
         13   east.  The ships have grown in size and draft.  The 
 
         14   Columbia River has been deepened over the years in order 
 
         15   to maintain the economic viability of the businesses and 
 
         16   individuals who depend upon it.  We are now at another 
 
         17   crossroads.  In order to maintain the competitiveness of 
 
         18   the Columbia River for all its commercial users, the 
 
         19   channel must be deepened 43 feet.  In our view, not to do 
 
         20   so would erode the ability of the Columbia River to offer 
 
         21   competitive transportation to its users.  This would have 
 
         22   a negative economic ripple effect on the region that is 
 
         23   nearly impossible to calculate. 
 
         24              Two illustrations come readily to 
 
         25   mind.  First, some ships will not -- will find it not 
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          1   economically feasible to call on Columbia River ports as 
 
          2   they will not be able to utilize their capacities.  
 
          3   Indeed, this is happening to some extent now.  And river 
 
          4   infrastructure has exhausted its nonstructural 
 
          5   alternatives.  Secondly, as fewer ships call on the 
 
          6   Columbia River ports, the cost of doing so will be spread 
 
          7   out over fewer ships thus making alternative ports a more 
 
          8   competitive option. 
 
          9              Washington is the most trade dependent 
 
         10   state and Oregon ranks sixth as the most trade dependent 
 
         11   state in the country.  Thousands of businesses in our 
 
         12   region rely on the Columbia River system for international 
 
         13   trade.  The Columbia River is highly important to many 
 
         14   parts of Washington state, Oregon, Idaho and other states 
 
         15   as well. It is no accident that the Columbia River is the 
 
         16   number two green -- excuse me -- exporting highway in the 
 
         17   world. 
 
         18              Obviously, of concern to us is the 
 
         19   protection of the environment and ecosystems.  Our job is 
 
         20   to pilot ships in a safe, efficient and reliable manner.  
 
         21   Safety includes protection of the environment.  We are not 
 
         22   experts in the types of environment and ecosystem 
 
         23   discussions which have surrounded this project.  However, 
 
         24   we support all efforts that would resolve all outstanding 
 
         25   environment and ecosystem issues. 
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          1              It appears that by law, the cost 
 
          2   benefit study conducted by the Corps is conservative in 
 
          3   both costs and benefits.  For example, it does not take 
 
          4   into consideration a multi-port analysis.  Among other 
 
          5   things, such a study takes into account the additional 
 
          6   cost a current shipper would incur if the shipper did not 
 
          7   have access to the Columbia River highway.  These benefits 
 
          8   are not in the current cost benefit analysis done by the 
 
          9   Corps.  Nor does the analysis take into consideration the 
 
         10   additional cost to be borne by the shipper or recipient of 
 
         11   goods if it has to add additional days on to a schedule to 
 
         12   get a product to or from a port not on the Columbia River. 
 
         13              In summary, we view the channel 
 
         14   deepening project as critical to the continuing viability 
 
         15   of large scale maritime commerce on the river which enable 
 
         16   shippers and importers to get their goods to market in a 
 
         17   manner which allows them to be competitive. 
 
         18              Thank you for this opportunity to be 
 
         19   here tonight. 
 
         20              MS. ABEL:  Thank you. 
 
         21              J. Michael Zachary, then Allen La 
 
         22   Tourrette and then Dave Hunt. 
 
         23              MR. ZACHARY:  Good evening.  My name 
 
         24   is Mike Zachary, Z-a-c-h-a-r-y. 
 
         25              In last week's journal "Commerce 
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          1   Weekly," it discussed the coming of the 10,000 to 12,000 
 
          2   TVU -- that's 20-foot equivalent -- vessel coming on 
 
          3   board.  While the probability of this size vessel plying 
 
          4   the Columbia is remote, the cascading effect that these 
 
          5   vessels will have in the world's container fleet will have 
 
          6   a significant impact on the ports of the Lower Columbia 
 
          7   River. 
 
          8              I've been earning my living in 
 
          9   maritime industry for more than 20 years as an engineer 
 
         10   and as a consultant. I've been directly responsible for 
 
         11   more than 62 strategic master plans for deep water ports 
 
         12   throughout the world. I've designed, constructed and 
 
         13   provided operational analysis of more than 300 maritime 
 
         14   terminals worldwide. Every one of those terminals require 
 
         15   not only road and rail access but also water access, the 
 
         16   three legs of the tripod. 
 
         17              The deepening of the Columbia should 
 
         18   be no different than the dredging required for the Port of 
 
         19   New York/New Jersey, the Port of Oakland, the Port of 
 
         20   Houston, the Port of Miami or any port in the United 
 
         21   States that is serving as a maritime facility for the 
 
         22   movement of cargo and people.  The fact of the matter is 
 
         23   the fleet of container vessels and the bulk vessel fleet 
 
         24   is growing in terms of size of the vessel.  As the 5,000 
 
         25   to 7,000 TVU vessels come online, they, in fact, replace 
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          1   the smaller 3500 to 5,000 TVU vessels on the same route.  
 
          2   These vessels will, in turn, replace the smaller vessels 
 
          3   presently calling on the ports of the Lower Columbia 
 
          4   River.  The same holds true for both vessels as we heard 
 
          5   about the grain.  This cascading effect is with which I 
 
          6   open my comments.  I also concur with the bar -- excuse me 
 
          7   -- the river pilots -- the captain's comments that if the 
 
          8   ships aren't able to cascade, you will get the second and 
 
          9   third tier level ships. 
 
         10              Point, the larger vessels require 
 
         11   deeper channels.  Cargo is like water.  It will flow to 
 
         12   the Port of least resistance.  At this point in time, it 
 
         13   is easier for cargo to flow to Seattle, Tacoma, Oakland or 
 
         14   the San Pedro Bay ports of Los Angeles and Long Beach.  
 
         15   Both the containerized cargo increasing at an annual 
 
         16   growth rate in excess of 7 percent and containerizable 
 
         17   cargo -- that is cargo that didn't use containers in the 
 
         18   past but now does -- that's increasing at 4 or 5 percent 
 
         19   per year.  It won't be long before all these ports have 
 
         20   reached a capacity and the least resistible path will be 
 
         21   the Columbia River. 
 
         22              A good example:  What's happening in 
 
         23   the Port of New York and New Jersey and the Port of Long 
 
         24   Beach? They're going to spend more than $2 billion to 
 
         25   raise two bridges to do nothing more than allow the bigger 
 
 
 



 Longview-77

 
                                                                       77 
 
 
 
          1   vessels transit their ports.  As taxpayers, that's your 
 
          2   money and it's my money.  I would just as soon see my tax 
 
          3   dollars spent here at home to protect my ports from 
 
          4   becoming obsolete. 
 
          5              Another good example, the Port of San 
 
          6   Francisco was in the early 1970's the largest container 
 
          7   port on the West Coast.  In 1998, it did not move one 
 
          8   single loaded container.  Two of the three legs of the 
 
          9   tripod, the highway and rail access legs, were deemed 
 
         10   inadequate by the maritime community and the port couldn't 
 
         11   do anything and the cargo disappeared.  Please, don't let 
 
         12   that happen to the water access leg to the Lower Columbia 
 
         13   ports. Without that access, needing a deeper channel, the 
 
         14   cargo that moves to the Lower Columbia will go elsewhere 
 
         15   and our ports will die. 
 
         16              Thank you. 
 
         17              MS. ABEL:  We only have two more 
 
         18   people left to speak, so we're going to go ahead and 
 
         19   complete that. 
 
         20              Allen La Tourrette and then Dave hunt. 
 
         21              MR. LA TOURRETTE:  Hello.  My name is 
 
         22   Allen La Tourrette, L-a T-o-u-r-r-e-t-t-e, and I represent 
 
         23   Steelscape.  We're located on the north Port of Kalama. 
 
         24   It's been mentioned a few times -- Mike -- that's the one 
 
         25   where the ship crashed into the dock there. 
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          1              Some of the comments earlier by the 
 
          2   river pilots representative and Mr. Sprague, Steelscape 
 
          3   and myself, we support the deepening of the channel and 
 
          4   for the various reasons.  One, we do care about our 
 
          5   people, our community, environment and, utmost, we pride 
 
          6   ourselves on safety. And I've been aboard a few of these 
 
          7   older ships and, believe me, they're not very safe.  And 
 
          8   we talked about some of the environmental impacts should 
 
          9   something go awry at the wrong time in one of those 
 
         10   vessels.  I think the environmental impact would be far 
 
         11   greater than anything that we can imagine and the risks 
 
         12   are very great there. The newer ships definitely are 
 
         13   safer, more efficient. It's going to be vital to the 
 
         14   future of the economy here 10, 15 years down the road as 
 
         15   these older ships are retired.  We won't have any other 
 
         16   options but to provide for these larger ships to come 
 
         17   through and that's -- the trickle down economy is just 
 
         18   tremendous. 
 
         19              We recently purchased a facility in 
 
         20   the bay area in Richmond, California and we operate 
 
         21   another facility out of Rancho Cucamonga in Southern 
 
         22   California.  I'm the transportation manager and I have to 
 
         23   deal with moving product in and out of those facilities 
 
         24   and infrastructures to support the shipping is reaching 
 
         25   capacity there.  This is a prime opportunity and a local 
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          1   community that can support that and we can take advantage 
 
          2   of it.  And as long as we can do that and minimize any 
 
          3   negative impacts, we're in support of it. 
 
          4              That's all I have.  Thanks.  MS. ABEL:  
 
          5   Thank you.  Dave Hunt. 
 
          6              MR. HUNT:  My name is Dave Hunt.  I 
 
          7   serve as the Executive Director of the Columbia River 
 
          8   Channel Coalition and I have a letter that was passed on 
 
          9   to us by someone who couldn't be here tonight, the 
 
         10   President of the Washington State Labor Council.  I'll 
 
         11   just read part of that and then I'll submit the full thing 
 
         12   into the record for your use.  It's from Rick Bender, the 
 
         13   President of the Washington State Labor Council. 
 
         14              "On behalf of the Washington State 
 
         15   Labor Council and its 450,000 affiliated union members, I 
 
         16   want to thank you for providing this opportunity to 
 
         17   comment on the Draft Supplemental Feasibility Report and 
 
         18   EIS for the Columbia River channel deepening project.  
 
         19   It's vitally important to the economic and environmental 
 
         20   health of our region.  At this point it is clear that this 
 
         21   project can and should move forward in order to benefit 
 
         22   the Columbia River's economy and environment.  The 
 
         23   Columbia River navigation channel must be deepened in 
 
         24   order to maintain the vitality of the transportation route 
 
         25   and our region's trade based economy particularly during 
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          1   these difficult economic times. This project has broad 
 
          2   base support from labor unions.  Over 40,000 local family 
 
          3   wage jobs are dependent on and another 59,000 Northwest 
 
          4   jobs are positively influenced by Columbia River maritime 
 
          5   commerce.  I urge you to complete the necessary steps to 
 
          6   insure that the Columbia River channel deepening project 
 
          7   moves forward so that we all may begin to realize the 
 
          8   benefits of its completion." 
 
          9              Since the card is not up, though, I 
 
         10   thought I also might take this opportunity to really 
 
         11   clarify several issues on the public record that have come 
 
         12   up tonight because I think it's important that we have 
 
         13   clarity on these issues as you move forward. 
 
         14              First of all, the concerns that have 
 
         15   been raised related to fewer jobs.  If there was any 
 
         16   potential of fewer jobs, this project would not be so 
 
         17   strongly supported by the Washington State Labor Council 
 
         18   and the Oregon AFL-CIO.  I think that is self-evident, 
 
         19   that that concern is just not founded.  In terms of the 
 
         20   lack of concern for the lower river, I think there has 
 
         21   been a lot of concern.  And at one point it was stated on 
 
         22   the public record that there is no concern for anything 
 
         23   that is down river from Longview.  Clearly, there are 
 
         24   challenges related to lack of rail, lack of freeway, lack 
 
         25   of land that is developable in some lower communities, but 
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          1   I think if you just look at the work that has been done by 
 
          2   the Corps, by the services, by the port sponsors, by 
 
          3   elected officials like some of those represented here 
 
          4   tonight in Senator Patty Murray and Congressmen Brian 
 
          5   Baird, there has been a clear commitment to address 
 
          6   concerns in the lower river.  One concern that was raised 
 
          7   was that there is not money set aside next year for Benson 
 
          8   Beach.  And, in fact, I think it's important to note that 
 
          9   the Senate has passed an appropriations bill that -- the 
 
         10   appropriations committee has funding.  To do a second year 
 
         11   of demonstration project at Benson Beach would be strongly 
 
         12   supported.  But additional work on Puget Island and with 
 
         13   the lower port communities and with the three ports on the 
 
         14   Oregon side working together, I think there is a clearly 
 
         15   demonstrated concern for lower river concerns, even when 
 
         16   they really have nothing to do with channel deepening in 
 
         17   many cases. 
 
         18              Concern about the Willamette being 
 
         19   part of this project, I think it needs to be clearly 
 
         20   stated on the record that the Willamette River is not 
 
         21   funded, is not permitted, and those -- the funds are not 
 
         22   being sought and the permits are not being sought.  This 
 
         23   is about the Columbia River. 
 
         24              Concern raised about ocean disposal 
 
         25   still being in the project.  I think it is also important 
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          1   to note on the record, as we read the supplemental report, 
 
          2   that ocean disposal is eliminated.  Ocean disposal for 
 
          3   construction of this project is eliminated if this 
 
          4   proposal moved forward as it is in the supplemental 
 
          5   report.  And we are very supportive of that and 
 
          6   appreciative of the good work of the Corps and the 
 
          7   services to make that happen. 
 
          8              Concern that this project won't 
 
          9   happen.  I think the exact opposite is clear.  Huge 
 
         10   progress has been made through this supplemental report 
 
         11   and other ways.  Concerns have been addressed and the 
 
         12   construction of this project is clearly warranted at this 
 
         13   point and clearly in sight. 
 
         14              Concern about lack of time to comment 
 
         15   on this project.  I think -- I really appreciate that the 
 
         16   Corps bent over backwards.  I think I'm correct in saying 
 
         17   that you proactively extended what's normally a 45-day 
 
         18   comment period into 60 days.  And I think that was wise 
 
         19   since this is an important project, but that -- I think 
 
         20   that provides lots of adequate time to comment. 
 
         21              The final comment I would make is I 
 
         22   think this really is a choice for us:  Are we going to 
 
         23   move forward or are we going to fall back?  And if you 
 
         24   look at every element of this project, whether it's 
 
         25   related to cost effective transportation, whether it's 
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          1   related to access of businesses, access for products, 
 
          2   whether it's related to jobs, whether it's related to 
 
          3   accessing federal dollars in sort of economic development 
 
          4   in our region, and whether it's related to ecosystem 
 
          5   restoration, none of those will occur unless this project 
 
          6   goes forward.  And in order to really continue moving 
 
          7   forward, we need this project.  If we don't have it, then 
 
          8   every one of those areas, trade, business, development, 
 
          9   jobs, access to Federal money and ecosystem restoration, 
 
         10   we're going to fall back.  And so our coalition would 
 
         11   certainly encourage you to keep moving forward. 
 
         12              Thank you. 
 
         13              MS. ABEL:  Thank you.  We've come to 
 
         14   the end of the list of the people who signed up for oral 
 
         15   testimony tonight.  I want to thank you all for your 
 
         16   thoughtful comments here and I want to turn the meeting 
 
         17   back over to Colonel Hobernicht. 
 
         18              COLONEL HOBERNICHT:  Well, I want to 
 
         19   thank you all for coming and I know you're all busy.  It's 
 
         20   getting late here, 8 o'clock, so this concludes the 
 
         21   meeting. Thanks for coming. 
 
         22              (Whereupon, the proceedings were 
 
         23   concluded at 8:00 p.m.) 
 
         24   . 
 
         25   . 
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          1                         ASTORIA, OREGON; 
 
          2                   TUESDAY, SEPTEMBER 10, 2002 
 
          3                            6:04 P.M. 
 
          4   . 
 
          5              COLONEL HOBERNICHT:  Thank you for 
 
          6   coming today.  My name is Richard Hobernicht.  I'm the new 
 
          7   district engineer for the Portland District, U.S. Army 
 
          8   Corps of Engineers.  This is our second visit to the lower 
 
          9   river since the beginning of this process.  I recognize 
 
         10   some of you from our Warrenton meeting in July.  For those 
 
         11   of you I have not met, please take a moment later to 
 
         12   introduce yourself.  I'm looking forward to visiting each 
 
         13   of the communities on the lower river in the weeks and 
 
         14   months to come.  This public hearing, like the one last 
 
         15   week in Longview, will be run with the aid of a 
 
         16   professional moderator.  I will have some introductory 
 
         17   remarks in a few minutes, but at this time I'd like to 
 
         18   turn the meeting over to Charles Wiggins to get us 
 
         19   started.                  MR. WIGGINS:  Hi.  My name 
 
         20   is Charles Wiggins.  And thanks very much for coming to 
 
         21   this public meeting.  I'm a professional mediator and 
 
         22   facilitator and the U.S. Army Corps of Engineers has asked 
 
         23   me to be the moderator for tonight's meeting.  I'm not a 
 
         24   staff member of any agency.  I don't have any interest in 
 
         25   the outcome today.  My only concern is that we run a fair 
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          1   and impartial hearing -- meeting tonight so that all of 
 
          2   you will have the opportunity to hear from the Corps of 
 
          3   Engineers about their proposal and, more importantly, for 
 
          4   them to hear from you about your comments regarding this 
 
          5   particular project.  I know you have many opinions and 
 
          6   many important points to make and I want to assure you 
 
          7   that we'll provide the best process possible so you can 
 
          8   make those points heard to government officials.  
 
          9              Let me make sure that we're all at the 
 
         10   right place.  This is a place in which the Army Corps of 
 
         11   Engineers is going to give an overview of the status of 
 
         12   the proposed Columbia River Channel Improvement Project 
 
         13   and to listen to what you say about that, so if that's not 
 
         14   why you're here, you might want to think about where you 
 
         15   should be.  If that is what you want to do, then you're 
 
         16   certainly in the right place.  
 
         17              We're going to give you an opportunity 
 
         18   first to hear briefly from the Corps of Engineers about 
 
         19   the status of the improvements to the existing 40-foot 
 
         20   Columbia River Federal navigation channel and also the 
 
         21   document that's being prepared -- it's called the Draft 
 
         22   Supplemental Integrated Feasibility Report and 
 
         23   Environmental Impact Statement.  They have prepared this 
 
         24   and hope that you will feel free to give your comments 
 
         25   both orally and in writing should you choose to do so.  
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          1   All of your oral testimony will be transcribed by our 
 
          2   court reporter and will be made a part of the record here.  
 
          3   If you're providing written comments, you can either leave 
 
          4   them at the back of the room -- they will be collected at 
 
          5   that time -- or you can submit them to the Army Corps of 
 
          6   Engineers.  I believe there's an address where you can 
 
          7   submit that in the materials for today.  And if not, you 
 
          8   can talk to anyone from the Army Corps and get the address 
 
          9   of where you can submit those materials.  The materials 
 
         10   will be accepted by the Corps at any time through 
 
         11   September 15th, any time through September 15th.  So you 
 
         12   have some time after tonight's hearing to prepare written 
 
         13   materials and submit them, if you'd like.  
 
         14              Let me suggest just a couple of 
 
         15   administrative details.  We're going to start today with 
 
         16   some brief comments from Colonel Richard Hobernicht.  
 
         17   You've already met him.  He's the district engineer for 
 
         18   the Portland District, which we're in now, of the U.S. 
 
         19   Army Corps of Engineers.  And then he's going to introduce 
 
         20   Laura Hicks, who is on the Army Corps staff, to give you a 
 
         21   brief presentation about where we are and what the status 
 
         22   is of this project right now.  
 
         23              We've scheduled this meeting to end at 
 
         24   9 o'clock.  We have this room until 9 o'clock, so that's 
 
         25   our deadline.  Each individual who would like to speak 
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          1   will be given five minutes to make your comments to the 
 
          2   panel of Army Corps representatives here.  We'll probably 
 
          3   take a break at some time to give everybody a chance to 
 
          4   stretch or do whatever else you need to do and then we'll 
 
          5   resume back here.  There is a drop off box, I guess, at 
 
          6   the back for written comments.  
 
          7              Let me discuss just several ground 
 
          8   rules for this meeting that I'd like to have adhered to.  
 
          9   It's been my experience that meetings run well and you get 
 
         10   heard and the Army Corps will have the opportunity to 
 
         11   listen if we follow these and so I'd ask for your -- for 
 
         12   your participation.  First, people will be called upon to 
 
         13   give written testimony in the order in which you signed up 
 
         14   on the sheets that were outside.  If anybody in here would 
 
         15   like to give written -- or oral testimony, you can do so 
 
         16   at any time before the conclusion of the -- of the 
 
         17   session.  Go out, sign your name on the list and you'll be 
 
         18   -- you'll be heard in the order in which you signed up.  
 
         19   If there are any elected public officials in the room, 
 
         20   they'll be recognized first.  I don't know whether there 
 
         21   are.  If you would identify yourselves -- if there is one 
 
         22   and you want to speak now, that's great.  Otherwise, we'll 
 
         23   take everyone in order.  
 
         24              Ground rule number two:  My hope is 
 
         25   that everyone will treat one another with respect.  It's 
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          1   clear that we have divergent opinions about this 
 
          2   particular subject.  We're -- I'm hopeful that we'll 
 
          3   recognize the right of everyone to their opinions and to 
 
          4   be heard.  So in order to do that, I'd recommend that we 
 
          5   try to keep side conversations and comments to a minimum.  
 
          6   One of the things that's tricky in this room is that 
 
          7   there's no microphone and our court reporter will struggle 
 
          8   if there's a lot of noise in the room.  We want to make 
 
          9   sure that she gets the material down verbatim and I'd like 
 
         10   to make sure that I run a meeting that's as fair to all of 
 
         11   you as is possible.  
 
         12              I'll call three names and that will be 
 
         13   the first person to speak, the second person to speak and 
 
         14   the third person to speak.  If you'd form a line right 
 
         15   about here so we have three people, one speaking and two 
 
         16   ready to go, it would really expedite this as much as 
 
         17   possible.  
 
         18              Remember too today that we're not 
 
         19   after a consensus.  We're not going to take a vote.  This 
 
         20   is a meeting in which you're being given an opportunity to 
 
         21   speak to the Corps about matters that we know are 
 
         22   important to you and important for the Corps to hear as 
 
         23   well, so please respect that opportunity that all of us 
 
         24   have.  Because of time constraints and because of the 
 
         25   structure of this meeting, there will be no responses to 
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          1   the direct public testimony.  The responses will be 
 
          2   reflected in the final report that will be issued.  Five 
 
          3   minutes is the time limit.  That time is your own.  You 
 
          4   can't -- this is not the British Parliament, so you can't 
 
          5   give your time to anyone else.  Everyone in the room who 
 
          6   wishes to speak will have five minutes.  And if you're 
 
          7   speaking as the representative of a group, we would 
 
          8   appreciate it if you would identify that group.  And 
 
          9   there's no double dipping, so you can't speak for five 
 
         10   minutes as the representative of a group and then come 
 
         11   back and speak as an individual, if you would, please.  
 
         12              So what will happen to all of your 
 
         13   comments?  The Corps will review the comments that are 
 
         14   submitted in writing.  It will review the transcripts from 
 
         15   the public testimony.  They'll consider all of the 
 
         16   information that you give for the improvement of the 
 
         17   Columbia River Federal navigation channel, specifically 
 
         18   the Draft Supplemental Integrated Feasibility Report and 
 
         19   Environmental Impact Statement, and then it will issue its 
 
         20   findings, including all of your comments, as a part of the 
 
         21   final record of decision.  Let me run through just a 
 
         22   couple of administrative details and then turn the meeting 
 
         23   back over to Colonel Hobernicht, if I could.  
 
         24              The bathrooms are located directly 
 
         25   across the hall.  There's a -- there's an open doorway.  
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          1   And if you go through there, the bathrooms are to your 
 
          2   left and to your right.  I really appreciate all of you 
 
          3   coming.  This is an important meeting and I hope that we 
 
          4   will all learn a lot from it.  I'd like to now ask Colonel 
 
          5   Hobernicht to make some initial remarks.  
 
          6              COLONEL HOBERNICHT:  A lot of people 
 
          7   just came in in the last five minutes.  We have plenty of 
 
          8   seats up here, so please come on up.  Take a seat.  
 
          9              Tonight we're here to exchange 
 
         10   information with you about the Columbia River Channel 
 
         11   Improvement Project and take your formal testimony on the 
 
         12   project.  As you are probably aware, the Corps just 
 
         13   completed a revised and economic analysis for the project 
 
         14   and added several new environmental restoration 
 
         15   components.  This was contained in the supplemental 
 
         16   project report that we released earlier this month.  I'd 
 
         17   like to point out that this is a draft report and over the 
 
         18   60-day comment period, we've asked you to share with us 
 
         19   your thoughts about this report.  Your comments are 
 
         20   important to us and we will review them all.  If you have 
 
         21   information you know or feel we have missed, please let us 
 
         22   know before September 15th so we can consider it before we 
 
         23   make this report final.  
 
         24              Around the room, you will find 
 
         25   representatives from the states of Oregon and Washington.  
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          1   Please raise your hand.  States of Oregon and Washington 
 
          2   back there.  Is NOA Fisheries here?  U.S. Fish and 
 
          3   Wildlife just stepped out.  U.S. Fish and Wildlife 
 
          4   Services, port sponsors and the Corps of Engineers.  
 
          5   Please talk to the agency representatives here tonight to 
 
          6   understand how we've gotten to where we are today and 
 
          7   where we still need to go in the weeks and months to come.  
 
          8              In addition to the oral testimony that 
 
          9   will be captured by the court reporter, we'll accept your 
 
         10   written comments, if you prepared any.  There's a box.  
 
         11   Where is the box?  Matt's going to get the box.  It will 
 
         12   be near the door for you to place them in.  Matt has the 
 
         13   box back there.  That's Matt with the box right behind 
 
         14   you.  
 
         15              This is the last of three public 
 
         16   hearings we scheduled in response to the draft 
 
         17   supplemental report.  In addition to this session, two 
 
         18   more public hearings were scheduled along the lower river.  
 
         19   The first public hearing was held in Vancouver on July 
 
         20   31st.  The second hearing was held in Longview on 
 
         21   September 5th.  
 
         22              With that, I would again like to thank 
 
         23   you for coming out tonight.  I know each of you is busy 
 
         24   and I appreciate you taking the time to participate in 
 
         25   this process.  I will be here through the entire session.  
 
 
 



 Astoria-10

 
                                                                       10 
 
 
 
          1   Feel free to come up and talk with me after we've 
 
          2   completed taking testimony or during the breaks.  If you 
 
          3   have a question I cannot answer, I will get you in touch 
 
          4   with the right person to make sure you get your question 
 
          5   answered tonight.  
 
          6              Before we begin taking your testimony, 
 
          7   I'd like to introduce two people off to my left, Laura 
 
          8   Hicks and then Marci Cook.  Marci is a member of my 
 
          9   environmental resources staff and is responsible for 
 
         10   ensuring this project meets the requirements of the 
 
         11   National Environmental Policy Act.  Laura is the project 
 
         12   manager for the Columbia River Channel Improvement 
 
         13   Project.  She has a short presentation before we get 
 
         14   started.  
 
         15              Laura.  
 
         16              MS. HICKS:  Thanks, Colonel.  
 
         17              Can you guys all hear me?  I'm going 
 
         18   to advance the slides from here and speak, if you don't 
 
         19   mind.  
 
         20              As the Colonel said and as many of you 
 
         21   know, this project starts at river mouth three on the 
 
         22   Columbia River, goes all the way to the Portland-Vancouver 
 
         23   area, river mile 106.5.  It also includes the first 12 
 
         24   miles on the Willamette River.  This project has been 
 
         25   authorized in the Water Resource Development Act of 1999.  
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          1   The Willamette portion of the river is being deferred 
 
          2   until the Super Fund clean up actions are basically 
 
          3   understood and that the Corps understands what the region 
 
          4   would like to do with the contaminated sediments in the 
 
          5   Willamette and until we know what a proper disposal plan 
 
          6   would look like.  So that portion is kind of tabled for 
 
          7   now.  The construction is deferred and this is very much 
 
          8   just focusing on the Columbia River portion. 
 
          9              Every project with the Corps that 
 
         10   starts has to have a congressional study resolution.  We 
 
         11   received ours in August of 1989.  With that, the Corps was 
 
         12   directed by Congress to look at the feasibility of 
 
         13   deepening the Columbia River, to report back to Congress 
 
         14   within one year with our findings and whether or not it's 
 
         15   within the federal interest to continue into what we term 
 
         16   a feasibility study.  The Corps completed our recon in one 
 
         17   year.  We moved into a feasibility study.  That's this 
 
         18   thing that we're looking at today.  We did that in April 
 
         19   of 1994.  We produced a draft feasibility report and EIS.  
 
         20   The first time we came out and did these public meetings, 
 
         21   we were doing them in the Portland area, Longview and out 
 
         22   here.  We did them in October of 1998.  We came back out 
 
         23   with a final feasibility report in August of 1999.  We 
 
         24   sought Oregon Coastal Zone Management consistency.  We 
 
         25   received a biological opinion from U.S. Fish and Wildlife 
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          1   and National Marine Fishery Service in December of 1999.  
 
          2              The Corps then had the pieces 
 
          3   necessary to complete a Chief of Engineer's report and 
 
          4   receive our authorization.  The following year in August, 
 
          5   National Marine Fisheries Service had new information that 
 
          6   related to the endangered species on the Columbia, 
 
          7   including things like contaminants in fish tissue, 
 
          8   information on the velocity, bathymetry and flow 
 
          9   conditions for salmonids.  They asked us if we could look 
 
         10   at that information, so in August of 2000, they withdrew 
 
         11   their biological opinion.  
 
         12              Following that, then we received 
 
         13   denials from both the state of Washington and the state of 
 
         14   Oregon for water quality.  We, basically, then, had to go 
 
         15   back, reconsult with National Marine Fisheries Service.  
 
         16   We added U.S. Fish and Wildlife to the mix.  And in 
 
         17   January of this year, then, we decided to supplement the 
 
         18   document that's out for public review.  We also decided to 
 
         19   take the integrated feasibility report that conforms to 
 
         20   what the Corps needs to move forward through Congress and 
 
         21   the NEPA portion, the EIS, and also included all of the 
 
         22   information necessary to comply with the Washington State 
 
         23   Environmental Policy Act.  That portion of what's in our 
 
         24   document is being head up by the Washington ports and the 
 
         25   Port of Longview is the lead agency for that.  
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          1              So in May of this year, after about 18 
 
          2   months of reconsulting with National Marine Fisheries 
 
          3   Service, U.S. Fish and Wildlife, we received a new 
 
          4   biological opinion for aquatic species from both those 
 
          5   agencies for nonjeopardy opinions.  
 
          6              This kind of shows us the history of 
 
          7   the different times the Corps has come out and sought 
 
          8   public opinion, public testimony for our project.  We 
 
          9   started with a scoping meeting in November of 1994.  We 
 
         10   came out to the region, Portland, Longview and Astoria, 
 
         11   and we asked folks to look at this, what issues are 
 
         12   important, and we received information for our NEPA 
 
         13   document.  We came back out in January of '97, November of 
 
         14   '98.  We're here tonight to take your testimony, your 
 
         15   concerns as relates to the project.  
 
         16              And then we also tried something new 
 
         17   in this project where we hosted 17 environmental round 
 
         18   tables where we invited different stakeholder groups to 
 
         19   sit with us and talk about the different issues that 
 
         20   related to their particular interests.  We've had salinity 
 
         21   workshops, wildlife mitigation workshops, and OSHA dredge 
 
         22   material working group meetings with resource agencies, 
 
         23   both Federal and State, and stakeholder groups.  
 
         24              As the Colonel said, we came out of 
 
         25   here in July -- July 29th to kind of just share 
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          1   information, to try to address any concerns.  What the 
 
          2   Corps has heard through all of these different public 
 
          3   meetings typically down here is that we don't respond, 
 
          4   we're not very proactive, so this time we designed the 
 
          5   public process to come out first when we release the 
 
          6   report, try to have one-on-one time, address any issues 
 
          7   and concerns, have staff down here to help discuss 
 
          8   different questions that you may have, and then today to 
 
          9   receive testimony.  So this is more of a listening mode.  
 
         10   The Corps doesn't typically respond tonight.  
 
         11              We also had during the first week of 
 
         12   August a cost benefit technical panel that we convened.  
 
         13   And you probably all read with the Delaware River project 
 
         14   from our Philadelphia District concerns over cost 
 
         15   analysis, so we decided to put together a technical panel 
 
         16   comprised of four economists, four cost engineers type 
 
         17   people, and they reviewed all of the information that we 
 
         18   have that's in the document that's out for public review.  
 
         19   We received their findings and they were posted to our 
 
         20   website today, so the report from this panel is now 
 
         21   available if you go to the Corps' website.  We're trying 
 
         22   to keep our processes transparent as possible.  And so if 
 
         23   you look at the website, you'll see kind of the 
 
         24   information the panel came up with and how that panel was 
 
         25   convened and conducted.  
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          1              As the Colonel said, our public 
 
          2   comments are going to end on the 12th of September.  We've 
 
          3   now changed that to the 15th of September and so we'll 
 
          4   accept comments up to that date.  
 
          5              As most of you know, this project is 
 
          6   kind of dual purpose, if you will, and includes both 
 
          7   navigation improvement as well as ecosystem restoration.  
 
          8              And so what changed?  In a nutshell, 
 
          9   the things that we think are noteworthy are -- we've done 
 
         10   since 1999, three years of data collection on smelt.  We 
 
         11   worked in conjunction with ODFW and WDFW to do research 
 
         12   and data collection for us.  We're in the midst of doing 
 
         13   three years now of data collection for white sturgeon as 
 
         14   it relates to some of our deep water areas.  That will 
 
         15   probably be ongoing for sturgeon.  We've done extensive 
 
         16   explorations within the Columbia River and looked at areas 
 
         17   that we thought were basalt areas that would have to be 
 
         18   blasted to be removed from the channel.  After the 
 
         19   explorations, all but one area has been eliminated.  Those 
 
         20   areas are all deeper than the dredging prisms, except at 
 
         21   Warrier Rock.  We also went back and looked at our recent 
 
         22   typographic surveys and redid the quantity calculations 
 
         23   for the sandy material in the river and this time we used 
 
         24   December of '01, January of '02 typographic surveys.  We 
 
         25   have additional information that sponsoring ports have 
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          1   worked with with Pacific Engineering International and the 
 
          2   Corps has contracted with Patel (phonetic) to try to help 
 
          3   us get a better handle on Dungoness crab.  We reconsulted 
 
          4   with the Federal agencies and as a result of that 
 
          5   reconsultation, we've added six additional ecosystem 
 
          6   restoration features to the project and researched 
 
          7   monitoring actions that go along with that and we've 
 
          8   revised the cost and the benefits for the project.  
 
          9              So when you compare the 1999 documents 
 
         10   to the documents that you all have and that you're 
 
         11   reviewing, basically, dredging volumes have dropped from 
 
         12   18.4 million cubic yards to 14.5.  Basalt, as I said, has 
 
         13   been reduced from 173,000 yards to 50,000 cubic yards.  
 
         14   When we produced a report in 1999, we thought that there 
 
         15   was a potential for up to five different utility 
 
         16   relocations across the Columbia River from Oregon and 
 
         17   Washington and it's been confirmed from the utility owners 
 
         18   that none of those utilities will have to be relocated.  
 
         19   And as a result of redoing the cost, adding ecosystem 
 
         20   restoration and when you looked at NED costs and NED 
 
         21   benefits -- those are the ones attributable only to 
 
         22   navigation -- the cost went from 154 million in 1999 to 
 
         23   132, almost 133 today.  
 
         24              And then when you look at the benefits 
 
         25   that the Corps uses nationally to try to see where all of 
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          1   the navigation projects kind of stack up across the 
 
          2   nation, which projects Congress would fund, which ones OMD 
 
          3   will appropriate funds for and go into the President's 
 
          4   budget, all of our districts across the nation use the 
 
          5   same criteria to do these analyses and under the NED 
 
          6   umbrella.  So the NED benefits for our project have 
 
          7   dropped from $28 million every year to 18.3 million.  And 
 
          8   then, likewise, the benefit/cost ratio has been reduced 
 
          9   from 1.9 to 1.5.  So when you look at, then, the total 
 
         10   project, that includes everything from the ecosystem 
 
         11   restoration -- not just navigation but just the total 
 
         12   picture, the total project costs have gone from 160.9 to 
 
         13   $156 million.  
 
         14              So as part of the consultation with 
 
         15   National Marine Fisheries, U.S. Fish and Wildlife, the 
 
         16   first three projects on the left were those that were 
 
         17   included in the first go around in 1999.  All of the 
 
         18   others were added as a result of this last consultation 
 
         19   that we had with National Marine Fisheries and Fish and 
 
         20   Wildlife.  What the Corps tried to do this time was to 
 
         21   work more of an ecosystem approach with basically an 
 
         22   emphasis for the ESA.  We looked at areas as it related to 
 
         23   function, form and value for those species and we tried to 
 
         24   be as site specific and identify areas throughout the 
 
         25   project where we would recommend restoration components.  
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          1   Last time when we completed our biological assessment and 
 
          2   biological opinion, there was basically an agreement 
 
          3   between the Corps and National Marine Fisheries that said 
 
          4   the Corps would try to restore up to 4500 acres 
 
          5   independent of channel deepening in the lower river using 
 
          6   our other authorities.  So this time we're starting over.  
 
          7   We tried to be site specific.  We tried to identify areas 
 
          8   and it was not an emphasis on total acreage.  We also 
 
          9   tried to put restoration projects on more publicly owned 
 
         10   lands so that we can make sure that there was an assurance 
 
         11   that those properties would be there when we're ready to 
 
         12   do the restoration.  
 
         13              Okay.  So this represents pretty much 
 
         14   the lower river, the piece that most of you commented on 
 
         15   the last go around.  In the middle, you can see the 
 
         16   Columbia River Federal navigation channel.  The areas in 
 
         17   red are those areas that would be removed with the 
 
         18   deepening, taken down three feet, and the areas in blue 
 
         19   are those areas that are sufficiently deep and would not 
 
         20   require dredging.  The last go around, the plan was to 
 
         21   dredge off the tops of each shoal in those areas in red 
 
         22   and take them to the deep water ocean disposal site.  
 
         23   Planned today, what's in the document, is to take that 
 
         24   same material from the areas in red, place it in a 
 
         25   temporary sump -- that's that area that's kind of a 
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          1   goldish in color, number one -- during construction and 
 
          2   then pipeline the material from the temporary sump into 
 
          3   the area we call the Lois Island embayment.  The goal 
 
          4   would be to create almost 400 acres of marsh shallow water 
 
          5   habitat.  And the pipeline portion could only be done 
 
          6   during the end water work period, so between November and 
 
          7   February.  
 
          8              This is aerial photography of what 
 
          9   that area looks like in conjunction with the 1935 CREDDP 
 
         10   atlas.  And so you can see that that area in 1935 had zero 
 
         11   minus six bathymetry, 12 feet of water, much shallower 
 
         12   than it is today.  As a result of liberty vessels in World 
 
         13   War II, this area was dredged out to hold them and it was 
 
         14   taken down to between minus 18, minus 24, and this 
 
         15   bathymetry is taken from the 1982 CREDDP atlas.  
 
         16              So what the Corps did, we went back 
 
         17   out this year to confirm the bathymetry in that area and 
 
         18   you can see there's still some pretty deep areas in that 
 
         19   area and the whole goal would be to bring it back to what 
 
         20   it was back in '35.  
 
         21              The other piece that's new in here -- 
 
         22   we had it in our draft document.  We took it out for the 
 
         23   final.  We're putting it back in after consulting with 
 
         24   NMFS and Fish and Wildlife -- is a series of five pile 
 
         25   dikes that would be placed between Miller Sands Island and 
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          1   Pillar Rock.  These areas would be used to create shallow 
 
          2   water habitat.  They would be filled with the maintenance 
 
          3   of the 43-foot channel and so the most downstream end -- 
 
          4   we would fill between pile dike one and two first.  We 
 
          5   figured it would take up to three years to fill that area 
 
          6   up to where the historic bathymetry was.  And then we'll 
 
          7   do a series of census information, sampling data 
 
          8   collection for fish and organisms to look at how well the 
 
          9   area recovers, what fish use is and how good that actually 
 
         10   works on the Columbia between pile dikes two and three.  
 
         11   And so it's thought that, then, if we use the Lois Island 
 
         12   embayment during construction of this area during the 
 
         13   first 10 years of operation and maintenance with the 
 
         14   43-foot channel, at that point we would take any other 
 
         15   material from years 11 on out to the deep water disposal 
 
         16   site.  So that's what's in the document that you're 
 
         17   looking at today.  
 
         18              This kind of shows what that 
 
         19   Miller-Pillar area looks like when you compare the 1935 
 
         20   bathymetry with the 1982 bathymetry from the CREDDP atlas.  
 
         21   And that area is mostly, as fishermen know, deeper today 
 
         22   than it was and it's a pretty active erosion area.  
 
         23              Also, we've added Tenasillahe Island, 
 
         24   kind of a series of measures that we would take.  The 
 
         25   first one would be what we're calling an interim measure.  
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          1   Then we would work to see if we could delist Columbian 
 
          2   white-tailed deer and then we would go back to Tenasillahe 
 
          3   do some long-term measures.  And I'll show you those.  
 
          4              Part of our channel deepening project 
 
          5   -- the sponsors, the ports in our case, are going to have 
 
          6   to buy part of Howard-Cottonwood Island for dredging 
 
          7   material disposal, so that area in yellow shows where we 
 
          8   placed dredge material.  They're going to purchase the 
 
          9   entire island that is privately held -- it's a small 
 
         10   portion from DNR that they're going to buy -- all the 
 
         11   private land on the island and then the areas not used for 
 
         12   dredge material would be available for the reintroduction 
 
         13   of Columbia white-tailed deer.  So the deer would be 
 
         14   airlifted over to the island with the goal of trying to 
 
         15   sustain three distinct populations with so many of each 
 
         16   one.  And then if they're sustained, those deer could 
 
         17   actually be delisted from the Endangered Species List.  
 
         18              And so what the Corps would do for the 
 
         19   interim measure on Tenasillahe, we'd first go out, do a 
 
         20   hydraulic study, look at the sloughs and the drainage 
 
         21   within the island, look at them providing fish passage 
 
         22   through the island, and making sure that if there -- the 
 
         23   tidegates are open up that we don't interfere with the 
 
         24   management of the Columbian white-tailed deer.  The 
 
         25   hydraulic survey shows that this can be doable if we work 
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          1   then to retrofit the tidegates for fish passage.  At the 
 
          2   same time, we're working to delist Columbian white-tailed 
 
          3   deer.  Then we would come back to Tenasillahe and actually 
 
          4   breech the flood control dike around the island and open 
 
          5   that back up to help benefit fish as well as Columbian 
 
          6   white-tailed deer.  
 
          7              Another action that we added to the 
 
          8   project was trying to create riparian habitat at Bachelor 
 
          9   Slough, which is right in the Portland-Vancouver area near 
 
         10   the Richfield Wildlife Refuge.  Here, after we test the 
 
         11   material within the slough, if it shows clean of 
 
         12   contamination, we would then use that silty material to be 
 
         13   placed upland within the refuge to try to create riparian 
 
         14   habitat that will also benefit the salmonids.  
 
         15              Okay.  So the next step for the Corps 
 
         16   is that once we receive all of the oral and written 
 
         17   testimony, we'll work to respond to those comments.  We'll 
 
         18   then produce a Final Integrated Feasibility Report and 
 
         19   Environmental Impact Statement.  We're in the process of 
 
         20   seeking water quality certification from both states 
 
         21   again.  We're also applying again for  coastal zone 
 
         22   management consistency determination.  When we receive 
 
         23   those pieces, we would then be able to produce a record of 
 
         24   decision on our NEPA document.  And then we would see if 
 
         25   we could get our project then into the President's budget 
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          1   for funding.  
 
          2              So that's basically in a nutshell 
 
          3   what's changed in the document.  We'll start the public 
 
          4   testimony.  I'm going to turn it back over to our 
 
          5   facilitator.  And thank you all for coming.  
 
          6              MR. WIGGINS:  Thanks, Laura. 
 
          7              Laura, could you give the reference to 
 
          8   the Corps' website for anyone who doesn't have it?  Do you 
 
          9   know it right off the top of your head? 
 
         10              MS. HICKS:  Matt can. 
 
         11              MR. RABE:  It's on the handout. 
 
         12              MR. WIGGINS:  It is on the handout?  
 
         13   Great.  
 
         14              Okay.  I will call your names.  I'll 
 
         15   call three now to come up in the order in which you signed 
 
         16   up to speak.  I'll call the name of who's up, who's next 
 
         17   and who's third in line.  I've asked the Corps to assign 
 
         18   someone to be a time keeper and that person is Mark 
 
         19   Sepulla (phonetic), who's sitting up here with me and our 
 
         20   court reporter.  He will be working under my direction 
 
         21   this evening.  He'll set the stopwatch for five minutes 
 
         22   when I tell you to start.  When there is one minute left, 
 
         23   he'll hold up a card that tells you you have one minute, 
 
         24   looking very much like that card.  And when your time is 
 
         25   up, he'll hold up a card that tells you your time is up, 
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          1   very much like that card.  I'll also be keeping an eye on 
 
          2   the time, as well as on your comments, but it allows me to 
 
          3   be more focused on what you all are saying to in this 
 
          4   testimony, so I'd appreciate it if you'd follow that.  At 
 
          5   the end of your time, if Mark holds up the last card, 
 
          6   would you please finish your thought so that we can move 
 
          7   on.  I'm hoping that we can do that so everybody will be 
 
          8   heard.  Because the meeting is transcribed, I would ask 
 
          9   that everyone when you -- when it's your turn to speak, if 
 
         10   you would please state your name and spell your last name 
 
         11   so that we'll have an accurate record of it.  And, also, 
 
         12   if you are representing an organization or an agency, if 
 
         13   you would disclose that as well.  That would be 
 
         14   appreciated as well.           We're now ready to 
 
         15   start public comment.  Are there any elected public 
 
         16   officials that would like to speak at this time?  
 
         17              For those of you, by the way, in the 
 
         18   back, there are seats up here.  We can bring seats back to 
 
         19   you or you can just stand where you are, whatever you'd 
 
         20   like to do.  
 
         21              COLONEL HOBERNICHT:  We've got plenty 
 
         22   of seats up here.  We're going to be up here for 
 
         23   two-and-a-half hours, so -- would you like a seat back 
 
         24   there? 
 
         25              MR. WIGGINS:  Do you want seats back 
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          1   there?  Anybody want seats back there?  
 
          2              COLONEL HOBERNICHT:  We've got plenty 
 
          3   of seats up here.  
 
          4              MR. WIGGINS:  I'm a university 
 
          5   teacher, so I know nobody wants to sit in the front row. 
 
          6              Okay.  Our speakers will start with 
 
          7   Warren Banks, followed by Bruce Holte, and then John 
 
          8   Westerholm.  So if the three of you would come forward.  
 
          9   And, Mr. Banks, you're first, anywhere that's comfortable 
 
         10   for you right there. 
 
         11              Please, if I ask you to speak up, 
 
         12   don't take offense.  We want to get this as accurately as 
 
         13   possible. 
 
         14              MR. BANKS:  Good evening, Colonel and 
 
         15   members of the Corps staff.  My name is Warren Banks, 
 
         16   B-a-n-k-s.  I'm Executive Director of the Columbia River 
 
         17   bar pilots located here in Astoria.  There are 20 bar 
 
         18   pilots, several of whom are here tonight.  
 
         19              Thank you for providing this 
 
         20   opportunity for public comment on the Draft Supplemental 
 
         21   Feasibility Report and EIS for the Columbia River Channel 
 
         22   Deepening Project.  Since 1846, the Columbia River bar 
 
         23   pilots have been an integral part of the river highway 
 
         24   known as the Columbia River.  The river is a key part of 
 
         25   the transportation infrastructure of the region and points 
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          1   east.  The Pacific Northwest economy is closely linked to 
 
          2   trade with the Pacific Rim as evidenced by Washington 
 
          3   being the most trade dependent state, with Oregon ranking 
 
          4   sixth in the nation.  Thousands of businesses in our 
 
          5   region rely on the Columbia River system for international 
 
          6   and domestic trade.  The Columbia draws its cargos from 
 
          7   many parts of Washington state, Oregon, Idaho, Montana and 
 
          8   other states in the Midwest as well.  Importance of a more 
 
          9   competitive Columbia River system has far-ranging 
 
         10   ramifications.  
 
         11              We are now at another crossroads.  In 
 
         12   order to maintain the competitiveness of the Columbia 
 
         13   River for all its commercial users, the channel must be 
 
         14   deepened to 43 feet as river infrastructure has exhausted 
 
         15   its nonstructural alternatives.  Deepening will enable the 
 
         16   river to accommodate the larger fuel efficient ships that 
 
         17   increasingly dominate the world trade fleet.  In our view, 
 
         18   not to deepen the river would erode the ability of the 
 
         19   Columbia River to offer competitive transportation to its 
 
         20   users.  This would have a negative economic ripple effect 
 
         21   on the region that is nearly impossible to calculate.  
 
         22              Two illustrations come readily to 
 
         23   mind.  First, some ships will find it not economically 
 
         24   feasible to call on Columbia River ports as they will not 
 
         25   be able to utilize their capacities.  Indeed, this has 
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          1   been happening to some extent now.  For example, container 
 
          2   service is critical to our high value export-related 
 
          3   businesses.  The reality of the main haul trade in the 
 
          4   Pacific Rim with our largest trading partners is that 
 
          5   we're serviced by ships between 3500 and 5,000 TEU 
 
          6   capacity, which are 900 plus feet long and have load 
 
          7   drafts between 42 and 46 feet.  When the channel is 
 
          8   deepened, ships containing up to 6,000 TEU will be able to 
 
          9   call.  Deepening will result in an estimated 20 percent 
 
         10   increase in capacity of many of the ships currently 
 
         11   calling and expand the numbers of those able to call.  
 
         12   This increase in capacity results in conservative per 
 
         13   container savings of 15 percent.  
 
         14              Similarly, the Pamex (phonetic) bulk 
 
         15   carriers that call on the Columbia River ports could be 
 
         16   loaded with another 6,000 tons or an increase of between 
 
         17   10 and 15 percent in capacity.  This will reduce per ton 
 
         18   cost between 10 and 15 percent as well.  
 
         19              Currently, the 40-foot channel is 
 
         20   limiting our effectiveness to compete with the bulk cargos 
 
         21   in which we now have important market shares and is 
 
         22   limiting our ability to attract new cargos.  Due to the 
 
         23   nature of the international charter market, which is a 
 
         24   very good example of supply and demand dynamics, if we can 
 
         25   make the river more economically productive for our 
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          1   carriers, it should drive down current rates and make our 
 
          2   products more competitive in the international markets.  
 
          3   If we do not deepen the channel, as fewer ships call on 
 
          4   the Columbia River ports, the cost of not -- if doing so 
 
          5   would be spread out over fewer ships, thus making 
 
          6   alternative ports a more competitive option.  Further, 
 
          7   newer ships, which are larger, would be unable to call.  
 
          8   And as aging vessels are taken out of service, there is a 
 
          9   real danger that the Columbia River will lose a great deal 
 
         10   of its service.  
 
         11              Obviously, of concern to us is the 
 
         12   protection of the environment and ecosystems.  Our job is 
 
         13   to pilot ships in a safe, efficient, reliable manner.  
 
         14   Safety includes protection of the environment.  We are not 
 
         15   experts in the types of environmental ecosystem 
 
         16   discussions which have surrounded this project.  However, 
 
         17   we support all efforts that would resolve all outstanding 
 
         18   environment and ecosystem issues, many of which have been 
 
         19   resolved in this long process.  It appears that by law, 
 
         20   the cost/benefit study conducted by the Corps is 
 
         21   conservative in both costs and benefits.  For example, it 
 
         22   does not take into consideration a multi-Corps analysis.  
 
         23   Among other things, such a study takes into account the 
 
         24   additional costs a river shipper -- a current shipper 
 
         25   would incur if the shipper did not have access to the 
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          1   Columbia River.  These benefits are not in the current 
 
          2   cost/benefit study done by the Corps.  
 
          3              In summary, we view the channel 
 
          4   deepening project as critical to the continuing viability 
 
          5   of large scale maritime commerce on the river which 
 
          6   enables shippers and importers to get their goods to 
 
          7   market in a manner which allows them to be competitive.  I 
 
          8   urge you to finalize this supplemental report and grant 
 
          9   the pending regulatory permits and record a decision to 
 
         10   move this important project to completion.  
 
         11              Thank you.  
 
         12              MR. WIGGINS:  Thank you, Mr. Banks.  
 
         13              Mr. Holte and then Mr. Westerholm and 
 
         14   then Mr. Wyatt. 
 
         15              MR. HOLTE:  Excuse me.  Pardon me.  
 
         16   I've got a cold.  
 
         17              My name is Bruce Holte, H-o-l-t-e.  
 
         18   I'm President of the International Longshore Warehouse 
 
         19   Union, Local 8, in Portland, Oregon.  
 
         20              Thank you for providing this chance 
 
         21   for public comments on the Draft Supplemental Feasibility 
 
         22   Report and EIS for the Columbia River Channel Deepening 
 
         23   Project, which is vitally important to the economics and 
 
         24   environmental health of our region.  At the completion of 
 
         25   the biological opinion by the National Marine Fisheries 
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          1   Service and the U.S. Fish and Wildlife Service and the 
 
          2   completion of this draft supplemental report, it is clear 
 
          3   that the project can and should move forward -- should 
 
          4   move forward to benefit the Columbia River's economy and 
 
          5   environment.  
 
          6              The channel deepening is important for 
 
          7   our economy.  We must deepen the Columbia River 
 
          8   navigational channel from 40 to 43 feet to maintain the 
 
          9   vitality of this transportation route in our region's 
 
         10   trade based economics, especially during these difficult 
 
         11   economic times.  Deepening the channel is critical to 
 
         12   transportation of the 14 billion in annual maritime cargo 
 
         13   and the sustaining businesses, farms and jobs in our 
 
         14   region.  Deepening the channel will ensure that the 
 
         15   Columbia River can accommodate the larger fuel efficient 
 
         16   ships that increasingly dominate the world trade fleet.  
 
         17   This project has broad base support from businesses, labor 
 
         18   unions, farmers, ports and communities throughout the 
 
         19   Northwest.  Over 40,000 local family wage jobs are 
 
         20   dependent on and another 59,000 Northwest jobs are 
 
         21   possibly influenced by Columbia maritime commerce.  Please 
 
         22   state that in the note, 40,000 local families and 59,000 
 
         23   local jobs.  Over 1,000 businesses rely on the Columbia to 
 
         24   transport products around the world.  The vitality of 
 
         25   these jobs and businesses require cost effective maritime 
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          1   transportation.  Without a deeper channel, the farmers and 
 
          2   land businesses will be damaged and jobs lost.  
 
          3              As the supplemental report estimates, 
 
          4   the benefit to cost ratio for the project is strong with 
 
          5   18.3 million in annual national transportation savings.  I 
 
          6   believe the estimate is one point -- the estimate of 1.46 
 
          7   benefit for the -- for every dollar in construction cost 
 
          8   required is quite conservative.  The economic benefits are 
 
          9   large and diverse, rural, urban, east and west, Oregon and 
 
         10   Washington, throughout our entire region.  
 
         11              The Columbia River maritime commerce 
 
         12   provides $208 million in state and local taxes that 
 
         13   benefits communities throughout our region.  The channel 
 
         14   deepening is also important for our environment.  This 
 
         15   project will require dredging just 54 percent of the 
 
         16   navigational channel or only 3.5 percent of the total 
 
         17   Columbia River between the mouth of Portland-Vancouver.  
 
         18   The remaining areas of the channel are already naturally 
 
         19   deeper than 43 feet.  
 
         20              An independent scientific panel was 
 
         21   convened last year to review the endangered questions.  
 
         22   The panel concluded that the deepening project will have 
 
         23   no -- will have no measurable negative effects on -- on 
 
         24   threatened and endangered fish in the river.  The 
 
         25   biological opinion issued by the National Marine Fisheries 
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          1   and U.S. Fish and Wildlife also demonstrate the 
 
          2   environmental protections and benefits of this projects.  
 
          3              The channel deepening project will 
 
          4   benefit our economy and our environment.  I urge you to 
 
          5   finalize the supplemental report and grant the pending 
 
          6   regulatory permits and record of decision to move this 
 
          7   important project to completion.  
 
          8              Thank you very much.  
 
          9              MR. WIGGINS:  Thank you, Mr. Holte. 
 
         10              Mr. Westerholm, Mr. Wyatt and -- Mr. 
 
         11   Sundit?  Is that correct, Mr. Sundit? 
 
         12              MR. SUNDIT:  Yes. 
 
         13              MR. WIGGINS:  Please, next. 
 
         14              MR. WESTERHOLM:  Thank you Colonel and 
 
         15   project manager.  
 
         16              Well, here we are again.  How many 
 
         17   times are we going to go through this process?  There is a 
 
         18   better way, you know.  It is called communication and 
 
         19   working together.  All factions up and down the river are 
 
         20   given equal importance and representation, we would have 
 
         21   had this problem solved a long time ago.  
 
         22              What are we doing here?  It is 
 
         23   important that mid and lower river activities be given 
 
         24   consideration.  We are not all tied directly to the urban 
 
         25   area, although we realize, of course, its importance.  
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          1   When is big big enough?  When is deep deep enough?  
 
          2   Compromise can maintain the present infrastructure of our 
 
          3   Columbia River commerce system without destroying the 
 
          4   natural river and fish and wildlife any more than we 
 
          5   already have.  
 
          6              Are we going to leave something for 
 
          7   the future that is still wild and not completely changed 
 
          8   by man?  The amended EIS on channel study does nothing to 
 
          9   add confidence to river people that we are being 
 
         10   considered.  Let's give salmon and salmon people on the 
 
         11   Columbia River from Astoria to Portland, and don't forget 
 
         12   the mouth of the river as well, more reflection on this 
 
         13   critical issue.  In its present form, the feasibility 
 
         14   report and the Environmental Impact Statement, I feel, 
 
         15   should be rejected.  
 
         16              Thank you.  
 
         17              MR. WIGGINS:  Thank you, Mr. 
 
         18   Westerholm.  
 
         19              Mr. Wyatt, Mr. Sundit and then Ms. 
 
         20   Manarino. 
 
         21              MS. MANARINO:  Manarino.           MR. 
 
         22   WIGGINS:  Manarino. 
 
         23              MR. WYATT:  Colonel, thank you very 
 
         24   much.  My name is Bill Wyatt, W-y-a-t-t.  I represent the 
 
         25   Port of Portland.  
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          1              Thank you very much for the 
 
          2   opportunity to speak this evening about the draft 
 
          3   supplemental environmental impact statement on the 
 
          4   deepening of the Columbia River channel from 40 to 43 
 
          5   feet.  This evening I'm speaking for the Port of Portland, 
 
          6   one of the six port authorities which support this 
 
          7   project.  This is, indeed, a project which enjoys broad 
 
          8   regional support and which will benefit businesses, 
 
          9   farmers, ranchers and workers throughout the Northwest.  
 
         10   In my remarks this evening, I want to cover specifically 
 
         11   three areas.  First, why should we do this project at all; 
 
         12   second, who will benefit; and, third, how to deal with 
 
         13   environmental impacts.  
 
         14              To anyone who has followed this 
 
         15   project, it does not come as a surprise that we have faced 
 
         16   the prospect of deepening the channel before.  In fact, 
 
         17   the Port of Portland came into being in 1891 specifically 
 
         18   to create and maintain a 25-foot navigation channel.  The 
 
         19   last time we deepened the channel was in the mid -- or, 
 
         20   rather, in the early 1970's when we deepened it from 35 
 
         21   feet to 40 feet.  Then, as now, we deepened the channel 
 
         22   because we had to keep pace with the changing market and 
 
         23   technology of maritime commerce.  
 
         24              What if we hadn't?  What if we decided 
 
         25   in the nation and the region that the expense was too 
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          1   great, the return uncertain and the risk too large?  What 
 
          2   if the channel remains at 40 feet instead of 43?  We can't 
 
          3   predict the future, but the past, they say, is prologue.  
 
          4   If we had left the channel at 35 feet, it is likely there 
 
          5   would be no container service on the Columbia River and 
 
          6   anyone wanting to ship via container, whether it be French 
 
          7   fries or tennis shoes, would be shipping through Puget 
 
          8   Sound paying higher rates, creating more traffic and more 
 
          9   pollution.  The river system would still have a lease but, 
 
         10   most likely, only the smaller vessels which still serve 
 
         11   Japan, which is about a third of the current export 
 
         12   business.  Corn, soy beans, sorgum and barley likely would 
 
         13   not be coming down the Columbia at all but would be moving 
 
         14   through the Great Lakes and Gulf ports making products 
 
         15   produced in Eastern Oregon and Washington even more 
 
         16   expensive than they presently are.  And, more importantly, 
 
         17   without the large volumes of boat cargo, such as wheat, 
 
         18   soda ash and pot ash, it's difficult to believe that the 
 
         19   railroads would have invested as much as they did in 
 
         20   regional rail capacity that is a benefit to all the 
 
         21   businesses in the region.  
 
         22              I make these points today because the 
 
         23   Corps is constrained in how they go about calculating 
 
         24   economic benefits.  The Corps must look only at national 
 
         25   economic benefits and you must make assumptions based on 
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          1   existing businesses, not what might happen in the future 
 
          2   and not based on the long-term consequences of leaving the 
 
          3   channel at its current depth.  But we in the business of 
 
          4   international trade must necessarily view this project in 
 
          5   another light.  Can we maintain affordable access to 
 
          6   international markets for regional shippers without 
 
          7   deepening the channel?  The answer is a resounding no.  
 
          8   The maritime industry is moving to larger and larger 
 
          9   ships.  We either accommodate that and maintain an 
 
         10   economically competitive service or accept a slow but 
 
         11   certainly decline in the availability and affordability of 
 
         12   access to international markets.  
 
         13              Secondly, let me touch on two 
 
         14   benefits.  Certainly, the national economy benefits, but 
 
         15   here in the Northwest, all parts of our region benefit as 
 
         16   well.  The Columbia basin benefits from a competitive 
 
         17   wheat business.  The Willamette Valley benefits from an 
 
         18   agricultural sector with access to international markets.  
 
         19   The metropolitan economy benefits from the ability to 
 
         20   export finished goods.  And the communities up and down 
 
         21   the river benefit from port jobs and from the businesses 
 
         22   that are served by deep draft ships such as U.S. Gypsum in 
 
         23   St. Helens.  It's worth it to review the numbers.  $14 
 
         24   billion worth of goods flow up and down the Columbia River 
 
         25   each year.  40,000 jobs regionally depend on the maritime 
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          1   industry, some of them here in Astoria.  More than 1,000 
 
          2   companies rely on the Columbia River to transport their 
 
          3   goods.  As good as those numbers are, they will grow if we 
 
          4   remain competitive.  
 
          5              Finally, let me touch upon the 
 
          6   environmental aspects of this project.  The project will 
 
          7   ensure best management practices are used to minimize any 
 
          8   impacts to threatened or endangered species during 
 
          9   construction.  The project will incorporate monitoring and 
 
         10   research components to contribute further information 
 
         11   toward the recovery of the endangered species in the 
 
         12   Columbia River.  Adaptive management will be used to 
 
         13   provide flexibility in the management of the project and 
 
         14   to make modifications, if needed.  And the project will go 
 
         15   above and beyond mere mitigation of its impacts to 
 
         16   actually restore and improve habitat all along the river, 
 
         17   but especially here in the Columbia River estuary.  
 
         18   Oregonians rightfully set a high bar when it comes to 
 
         19   making sure their public dollars are well spent and that 
 
         20   the environment is preserved.  People demand that we not 
 
         21   put the environment at risk and this project doesn't.  
 
         22   People demand that it deliver value to the region's 
 
         23   taxpayers and it will.  And, finally, we demand the 
 
         24   project of this river benefits not just to one industry or 
 
         25   one region but to a broad range of people and places.  
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          1   Nothing we have seen or heard in the lengthy analysis of 
 
          2   this project changes that one key conclusion.  
 
          3              Thank you.  
 
          4              MR. WIGGINS:  Thank you, Mr. Wyatt.  
 
          5              Mr. Sundit, Miss Manarino and Mr. 
 
          6   Fratt will be third, please. 
 
          7              MR. SUNDIT:  Colonel, my name is Lee 
 
          8   Sundit and I'm an officer with Longshore Local 8 in 
 
          9   Portland.  And we represent about 650 longshoremen in the 
 
         10   Portland area.  I'm also speaking for approximately 1500 
 
         11   longshoremen that work on the Columbia River here both on 
 
         12   the Washington side as well as the Oregon side.  We 
 
         13   appreciate all the work that's been done.  It's been a 
 
         14   long, long arduous road and we believe that where we are 
 
         15   right now is where we need to be.  We think we satisfied 
 
         16   the environmental needs that need to be satisfied and we 
 
         17   -- we believe we should go forward with the report and 
 
         18   let's get on with dredging the river, so to speak.  
 
         19              In the last three years, I've also 
 
         20   served on our technology committee at the international 
 
         21   level.  And that technology committee -- what we've done 
 
         22   over the three years is we've really studied shipping and 
 
         23   the impact that the future has with respect to the overall 
 
         24   industry.  We collected data.  We listened to -- we've 
 
         25   employed consulting firms who work in the industry of 
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          1   terminal construction and vessel construction and listed 
 
          2   their forecast.  And I'm here to say that the steamship 
 
          3   industry or ships drive the capital side or the terminal 
 
          4   side of the market.  It's not the terminal side that 
 
          5   drives the ships.  What we're seeing in the industry is 
 
          6   that for cotton and steel purposes, the vessels are 
 
          7   getting larger and larger.  The shipping companies are 
 
          8   consolidating and they're merging and sharing space.  
 
          9   There's fewer and fewer -- what's happening is that, as a 
 
         10   consequence of that, the small ships over time are being 
 
         11   phased out.  
 
         12              Now, in Portland right now we have 
 
         13   three major steamship companies who call Portland.  There 
 
         14   are a number of other steamship companies that do not call 
 
         15   Portland.  If you're a shipper in Oregon or Washington or 
 
         16   along the Columbia River, you have an option -- because of 
 
         17   the competition involved, you have an option to ship out 
 
         18   of Portland or you have an option to ship, say, out of 
 
         19   Tacoma, Seattle or Oakland.  Right now the transportation 
 
         20   to Seattle, Tacoma, Oakland is subsidized by the steamship 
 
         21   industry and it's subsidized because there is competition.  
 
         22   Now, if that competition were to dry up because the larger 
 
         23   vessels would be unable to call Portland, the steamship 
 
         24   people don't care.  If they can't call Portland, they're 
 
         25   not going to build smaller ships to call Portland.  They 
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          1   will call -- dry up and take away the container business.  
 
          2   And what will happen is that somebody is going to go away.  
 
          3   The steamship people will not subsidize the cargo if they 
 
          4   don't have to subsidize the cargo.  So the cost of doing 
 
          5   business in our area will increase, if that is the case.  
 
          6   Dredging is absolutely essential to make room for what's 
 
          7   happening in the steamship business relative to the size 
 
          8   of the ships.  If we don't do it and you want to start a 
 
          9   business in Oregon, you want to maintain access to the 
 
         10   export market, you're not going to be able to be 
 
         11   competitive in business in Oregon or Washington or along 
 
         12   the Columbia River.  
 
         13              Thank you.  
 
         14              MR. WIGGINS:  Thank you, Mr. Sundit.  
 
         15              Miss Manarino, Mr. Fratt and Mr. 
 
         16   Burton will be next. 
 
         17              MS. MANARINO:  Colonel, members of the 
 
         18   panel, thank you for the opportunity to hear comments from 
 
         19   the public.  
 
         20              My comments concern this project as a 
 
         21   taxpayer and the benefits to taxpayers.  I'm very 
 
         22   concerned that the benefits of this dredging project have 
 
         23   been overstated.  There was a congressional general 
 
         24   accounting office report recently on a similar project in 
 
         25   the Delaware River, 100 miles of dredging, and -- and the 
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          1   report stated that the Corps overstated the annual benefit 
 
          2   by 67 percent.  Actual benefits would be about $13 million 
 
          3   less or less than half the cost of the annualized 
 
          4   dredging.  This -- this was due to using things like 
 
          5   counting ships that were light loaded and could use the -- 
 
          6   the channel as it was as though they had to be heavier 
 
          7   loaded and so that was the benefit.  The "Oregonian" 
 
          8   stated in March that their analysis of this project would 
 
          9   yield 88 cents for every dollar spent.  This -- this 
 
         10   doesn't seem to be of benefit to the taxpayers.  The 
 
         11   shipping lines that -- that would benefit from this are 
 
         12   exempt from U.S. antitrust laws.  They need to set rates.  
 
         13   There's no guarantee that if they can ship fuller, fewer 
 
         14   ships and realize a savings, that they will pass this on 
 
         15   to Oregon farmers, Washington farmers, Oregon exporters.  
 
         16   U.S. taxpayers would pay for the deepening of the river, 
 
         17   but the benefits are likely to go mostly to foreign 
 
         18   shipping corporations.  
 
         19              My other concern is that there's 
 
         20   already a fair amount of pollution in the Columbia River.  
 
         21   As a fish consumer, someone whose husband fishes, who 
 
         22   brings home fish, sturgeon, these fish are already under 
 
         23   an advisory.  The Washington and Oregon health departments 
 
         24   in 1960 -- 1996 advised people to remove skin and fat 
 
         25   before eating white sturgeon caught in the Columbia River 
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          1   because of the levels of PCB contamination.  These PCB's 
 
          2   sink down.  They're in the sediments.  And dredging is 
 
          3   likely to stir them up, make them more available to fish 
 
          4   in the river.  This doesn't mean that there won't be 
 
          5   sturgeon, but it may mean that the sturgeon are not 
 
          6   healthy to eat.  And so those are among my reasons for my 
 
          7   opposition to this project.  
 
          8              Thank you very much.  
 
          9              MR. WIGGINS:  Thank you, Miss 
 
         10   Manarino.  
 
         11              Mr. Fratt, Mr. Burton and Mr. Forey. 
 
         12              MR. FRATT:  Colonel Hobernicht, 
 
         13   Project Manager Hicks and distinguished facilitator, my 
 
         14   name is John Fratt, F-r-a-t-t.  I represent Port of 
 
         15   Vancouver, Washington, USA.  
 
         16              I have submitted -- my port has 
 
         17   submitted written testimony and I will not read that to 
 
         18   you here.  I'll give you some observations, though.  
 
         19              On August 16th, 2002, the Adriatica 
 
         20   Graeca, a new ship designed for the grain trade, called at 
 
         21   the Port of Vancouver, USA.  They loaded nearly 57,000 
 
         22   tons of grain, wheat.  And I note for you that I wear an 
 
         23   Oregon wheat shirt, although I'm a Washingtonian because 
 
         24   wheat from Washington, Oregon, Idaho and Montana come down 
 
         25   the river to our two ports, to our three ports, to our 
 
 
 



 Astoria-43

 
                                                                       43 
 
 
 
          1   four ports.  It comes down to our area and this is the 
 
          2   foundation upon which we base our marine trade.  This 
 
          3   magnificent river with a 40-foot channel -- 40 feet is, 
 
          4   roughly, this ceiling three times to give you an idea.  
 
          5   This magnificent channel has allowed us to help the United 
 
          6   States government in its balance of trade problem, but 
 
          7   most of all, it helps the farmers, the grain growers.  
 
          8              Some facts for you.  The number one 
 
          9   state in tonnage put through the state of Washington is 
 
         10   Nebraska.  We, in the Pacific Northwest, are reaching into 
 
         11   the interland and we're doing it because this river, this 
 
         12   magnificent river, has a 40-foot channel, you know, three 
 
         13   times what this ceiling is.  And what we're asking to do 
 
         14   is deepen that river by three feet, the existing channel.  
 
         15   We aren't dredging a new channel.  We aren't proposing 
 
         16   that we do that.  We are dredging the existing channel 
 
         17   three feet.  And that's Columbia River sand.  Out there in 
 
         18   that channel, that sand is course grain fine material.  
 
         19   It's not the fine that you get in the slick areas where 
 
         20   there might be contamination.  
 
         21              This is not a difficult project, 
 
         22   although I've been working on it actually since 1986, 
 
         23   before I met Laura Hicks.  I've been working on this with 
 
         24   the ports to think through this, what is the best way to 
 
         25   go.  We determined that three feet was what we needed. 
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          1              The ship that called at the Port of 
 
          2   Vancouver left an additional 6,000 tons on the dock.  That 
 
          3   was tonnage that could have gone on if we had a 43-foot 
 
          4   channel.  In point of fact, in a commodity flow forecast 
 
          5   we're having what's called by the economists leakage.  
 
          6   We're losing products to British Columbia, to other areas.  
 
          7   We no longer have them in our market share.  This is 
 
          8   something that needs to be done.  
 
          9              I have one minute left.  I would like 
 
         10   you all to enjoy that minute going home earlier.  I thank 
 
         11   you very much.  The Port of Vancouver thanks you.  
 
         12              MR. WIGGINS:  Thank you, Mr. Fratt. 
 
         13              Mr. Burton, Mr. Forey and Mr. -- is it 
 
         14   Weiss, W -- Paul -- 
 
         15              MR. VIK:  Vik. 
 
         16              MR. WIGGINS:  Say it again, please. 
 
         17              MR. VIK:  Vik, V-i-k. 
 
         18              MR. WIGGINS:  Vik.  Thank you very 
 
         19   much. 
 
         20              MR. BURTON:  Colonel, staff and for 
 
         21   all of you, I would like to say thanks for allowing me to 
 
         22   speak.  My name is Mike Burton.  I am the Assistant 
 
         23   Director of the Oregon Economic and Community Development 
 
         24   Department.  One of my roles is central policy development 
 
         25   and administration to ports.  And in that role, I'm here 
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          1   to speak to you about the Department's involvement related 
 
          2   to the channel deepening project.  
 
          3              The Department has been observing the 
 
          4   project since the beginning.  I've been involved since 
 
          5   '99.  The Department supports the project.  The Department 
 
          6   supports particularly the cost/benefit analysis and our 
 
          7   understanding of the Supplemental Environmental Impact 
 
          8   Statement.  The Department believes that if the 
 
          9   cost/benefit analysis is in error, it's in error 
 
         10   conservatively.  Since this and the previous cost/benefit 
 
         11   analysis, although appear to look better, are both 
 
         12   snapshots in time.  Between those two cost/benefit 
 
         13   analyses -- and I'm particularly speaking to the benefit 
 
         14   side of the equation -- I believe the benefit side is 
 
         15   understated because in between those two are two shipping 
 
         16   companies that announced their intent for -- and one did 
 
         17   pull out of shipping through the Columbia system.  After 
 
         18   the second cost/benefit analysis was conducted, one of 
 
         19   those lines announced they will continue to serve the 
 
         20   Columbia market.  
 
         21              Additionally, the State feels that the 
 
         22   Corps could look at state benefits.  That's of much 
 
         23   interest to us as well as the national benefit.  I 
 
         24   understand that you can't, but the State believes that 
 
         25   there are benefits that aren't shown -- don't show in the 
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          1   cost/benefit analysis that the State values.  The State 
 
          2   supports the project for reasons you've all heard already.  
 
          3   I will submit my testimony in writing.  I'm not going to 
 
          4   touch on most of those points.  I would like to just cut 
 
          5   to the chase and say that for the reasons you've heard the 
 
          6   Department believes that without deepening the channel, 
 
          7   trade on the Columbia River is threatened, is likely to 
 
          8   diminish.  That will have impacts on Oregon producers, the 
 
          9   Oregon economy and all of us as consumers because costs 
 
         10   will rise.  We believe that it's in the interest of the 
 
         11   state of Oregon to see that the project commence and I 
 
         12   support you and your report in that effort.  
 
         13              Thank you. 
 
         14              MR. WIGGINS:  Thank you, Mr. Burton. 
 
         15              Mr. Forey, please, and then Mr. Vik 
 
         16   and Mr. Duyck.  Is that correct?  D-u-y-c-k. 
 
         17              MR. FOREY:  I'm BJ Forey.  I'm a land 
 
         18   owner on Puget Island at about mile 40 of the Columbia 
 
         19   River.  
 
         20              While I'm not totally against the 
 
         21   dredging deeper of the river, we need mitigation to the 
 
         22   erosion that continues.  And we're feared that deepening 
 
         23   would only increase our amount of erosion and we need the 
 
         24   Corps and the State and the ports to help slow this down 
 
         25   since it benefits the ports to have a deeper channel.  But 
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          1   those of us who are property owners, are we to go away and 
 
          2   fall into the river for the ports or can they support us?  
 
          3   We have problems at mile 43 and we have problems at mile 
 
          4   40 and we have mile -- problems at mile 37 where we need 
 
          5   the help of the Corps of Engineers and the port on the 
 
          6   river.  
 
          7              Thank you. 
 
          8              MR. WIGGINS:  Thank you, Mr. Forey.  
 
          9              Mr. Vik and then Mr. Duyck and then 
 
         10   Mr. Beasley, please. 
 
         11              MR. VIK:  My name is Paul Vik, last 
 
         12   name V-i-k, and I'm from Puget Island.  I own waterfront 
 
         13   property, what used to be the beach nurseman side of mile 
 
         14   43.8.  And I also own a little bit of the land that -- 200 
 
         15   acres that are slated for where you have your eye on for 
 
         16   an upland disposal site on Puget Island.  And my initial 
 
         17   thought was that I wouldn't speak tonight.  I started 
 
         18   attending meetings about this issue in January of '97 and 
 
         19   there are lots of people in this room who I know what I'm 
 
         20   whining about and they've heard it all, but I've been kind 
 
         21   of the lead loud mouth in this issue and people from Puget 
 
         22   Island -- there's people here from Puget Island.  I got a 
 
         23   reputation to uphold, so -- 
 
         24              I can make a good speech when I'm 
 
         25   upset.  And I'm not upset anymore.  I'm just kind of 
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          1   disappointed, but -- I'm not abandoning my position, but 
 
          2   you asked what we thought back in '97.  You had round 
 
          3   tables and hearings and comment periods.  And over the 
 
          4   years, I've seen damage from ship wakes and both 
 
          5   catastrophic and daily wear and tear and the problems with 
 
          6   getting compensated for that sort of thing.  Now, there's 
 
          7   4,000 ship calls a year above Puget Island at this time 
 
          8   and each one does 10 cents worth of damage as it drove by 
 
          9   there.  If 2,000 ships go by twice, that's 4,000.  You 
 
         10   have $400 worth of damage a year.  And how do you collect 
 
         11   that?  They say we have to collect from the ship owner.  
 
         12   And how do you collect that?  There's no way to do that.  
 
         13   And I look upon it as government subsidized hit and run.  
 
         14              Now, I have a little scenario here 
 
         15   that I think should be considered.  I don't mean this as a 
 
         16   threat or a promise or anything, but you asked the river 
 
         17   pilot do you do -- why do you have to do 17 knots past 
 
         18   Puget Island, he will explain about hydrodynamic 
 
         19   characteristics and ship handling don't handle good at 
 
         20   slow speeds and so forth and I understand that.  And there 
 
         21   may be pilots here who object to the 17 knot figure.  But 
 
         22   as a kid, my dad had a Columbia River bow kicker much like 
 
         23   this one across the road over here that's selling fish and 
 
         24   chips.  I'd run it between jetties.  I timed it carefully 
 
         25   and I know it went 17 knots and, in those days, there were 
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          1   ships I couldn't keep up with.  And, incidentally, I made 
 
          2   that test one summer when my dad was in Alaska.  
 
          3              And now, then, if you asked him, 
 
          4   "Well, do you go 17 knots up the Willamette River?"  
 
          5              And they say, "Of course not."  
 
          6              "Well, why not?"  
 
          7              "Well, we're in a harbor."  
 
          8              "Well, how do you control it, then, if 
 
          9   you have control of the harbor?"  
 
         10              And they say, "We have tugs alongside 
 
         11   it."  
 
         12              Well, now, in light of the Rich 
 
         13   Passage Decision in the Washington State ferries, which 
 
         14   went in favor of the land owners, I'm afraid that if 
 
         15   something isn't done to compensate or repair the damage -- 
 
         16   and in Puget Island, we are looking for beach nourishment 
 
         17   like you used to do.  And not every year, but maybe every 
 
         18   five, six, eight, ten years -- somebody is going to go to 
 
         19   court and they're going to ask "Where does the harbor 
 
         20   start?  Is there a legal definition of a harbor?"  And it 
 
         21   might just happen that they rule that the harbor starts at 
 
         22   McKenzie Point (phonetic) and you start the tugs alongside 
 
         23   from down there.  Now, I don't want that and I am not 
 
         24   really against the channel and I'm not insisting that the 
 
         25   ships even slow down at Puget Island.  I just want the 
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          1   damage repaired, so the beach nourishment will go along 
 
          2   way to placating my concerns on that.  We have one man 
 
          3   here who spent a lot of money on -- he's here tonight.  He 
 
          4   spent a lot of money on a sheet pile bulkhead.  And 
 
          5   there's pilots here.  You know where that is.  And he used 
 
          6   to have sand rebuilt there every so often and it wasn't a 
 
          7   problem.  Today the erosion is a major problem.   So this 
 
          8   is what we're asking for.  
 
          9              We thought when the channel -- we 
 
         10   heard about this deeper channel, we thought "Oh, boy, now 
 
         11   we'll get it because -- get sand because they'll have to 
 
         12   have a place to put it."  We found out there's no plans 
 
         13   for it.  We hear that the NMFS doesn't approve of it.  We 
 
         14   hear that it's expensive because it doesn't stay there and 
 
         15   it erodes away.  We hear that they can't do anything on 
 
         16   private property, those kind of things.  And so for 
 
         17   whatever reason, if we don't get -- get the problem taken 
 
         18   care of, I'm afraid somebody is going to take this to 
 
         19   court and I'm just wondering if you're prepared for that.  
 
         20              Thank you. 
 
         21              MR. WIGGINS:  Thanks, Mr. Vik.  
 
         22              Mr. Duyck, Mr. Beasley and then Ms. 
 
         23   Caplan. 
 
         24              MS. CAPLAN:  I'm not going to speak.  
 
         25   I'm Ms. Caplan. 
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          1              MR. WIGGINS:  Okay. 
 
          2              MR. DUYCK:  My name is Tom Duyck.  I'm 
 
          3   a farmer in the Willamette Valley here and I'm 
 
          4   representing the Oregon Wheat Growers League tonight.  
 
          5   Thank you, Colonel and everybody else for giving us the 
 
          6   opportunity to testify. 
 
          7              You must deepen the Columbia River 
 
          8   navigation channel 43 feet to keep the viability of our 
 
          9   transportation route of the region, the trade based 
 
         10   economy, especially during these difficult times.  Over 40 
 
         11   percent of the grain that's exported in the U.S. is 
 
         12   currently going through the Columbia River channel or the 
 
         13   Port of Portland or Washington or Columbia River channel.  
 
         14   The deepening of the channel is critical.  It creates, as 
 
         15   previous people testified, 14 billion in annual maritime 
 
         16   cargo that's being shipped here, so it's a viable trade 
 
         17   deficit that we have presently going on.  
 
         18              The project has broad base support 
 
         19   from businesses and labor unions, farmers, ports.  
 
         20   Everyone in the Northwest will benefit from the deepening 
 
         21   of the project.  Viability of these jobs and businesses 
 
         22   require cost prospective maritime transportation.  Farmers 
 
         23   and businesses will be damaged and jobs lost if we don't 
 
         24   make the channel deeper.  You'll have less ships calling 
 
         25   the port because of that or, as previous persons 
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          1   testified, that we'll have -- they won't be able to load 
 
          2   them or short loaded ships are going on now.  Northwest 
 
          3   businesses and farms will have a regional economic 
 
          4   disadvantage if the project is not completed.  It cannot 
 
          5   compete with the other ports.  Economic benefits are large 
 
          6   and diverse.  If we deepen it, rural and urban, east and 
 
          7   west, Oregon and Washington and throughout the region will 
 
          8   benefit, including Idaho, Montana, Colorado.  Nebraska is 
 
          9   shipping stuff here now through the economic benefits of 
 
         10   the Pacific Rim, which is a major customer of things.  
 
         11   There's so much coming down the Lewiston with barge 
 
         12   traffic and rail and the Columbia River ports.  
 
         13              The project only requires dredging 54 
 
         14   percent of the navigation channel.  The remainder of the 
 
         15   channel is already over 43 feet deep.  The supplemental 
 
         16   reports on the project extensive environmental review is 
 
         17   important for mitigating both environmental impact and to 
 
         18   ensure that the river is better off than it is before.  
 
         19   Being in the ag. and natural resource industry, we try to 
 
         20   make our lands better than it was when we took it over to 
 
         21   try to improve it and try to improve the way of life, 
 
         22   because if we don't protect our land and the environment, 
 
         23   why -- the ag. and natural resource industry, why we 
 
         24   cannot make a viable living without protecting it, so 
 
         25   we're stewards of the land here and trying to protect the 
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          1   ecosystem that's going on.  
 
          2              As they stated here, the estuaries of 
 
          3   the Columbia River -- they're trying to protect the 
 
          4   ecosystem and enhance it as they enhance the channel 
 
          5   deepening project.  Significant to report is the 
 
          6   beneficial use of plain sands birch on the Columbia River 
 
          7   and the work to protect the crab and other ocean habitats 
 
          8   and the report demonstrates how the goal can be achieved.  
 
          9              The channel deepening project will 
 
         10   benefit our economy and the environment.  With that, why 
 
         11   we try to keep erosion and the land, use stuff while they 
 
         12   work with the people or land owners to try to protect the 
 
         13   erosion on their land along the river as we try to protect 
 
         14   the erosion on the lands along small streams in the ag. 
 
         15   and  natural resource industry.  
 
         16              We urge you to finalize this 
 
         17   supplemental report and grant pending regulations, permits 
 
         18   and record of decisions to move this important project to 
 
         19   completion.  
 
         20              Thank you. 
 
         21              MR. WIGGINS:  Mr. Duyck.  
 
         22              Mr. Beasley. 
 
         23              MR. BEASLEY:  Good evening, ladies and 
 
         24   gentlemen.  My name is Dale Beasley, B-e-a-s-l-e-y.  I 
 
         25   represent the Columbia River Crab Fishermen's Association.  
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          1              This evening I've heard a lot about 
 
          2   the economic benefits that this channel deepening would 
 
          3   bring to the region.  And I would hate to see these 
 
          4   economic benefits denied these folks, but I'm also here to 
 
          5   remind you that there are some negative aspects to this 
 
          6   deepening and those negative aspects happen to be of my 
 
          7   industry, the crab fishing industry.  And I've never 
 
          8   brought this up in public testimony before, but I think I 
 
          9   will tonight.  I just decided to do it tonight after 
 
         10   listening to Mr. Vik when he says, "We've got subsidized 
 
         11   hit and run here."  Our industry is going to face a little 
 
         12   bit of this subsidized hit and run also.  But we've got 
 
         13   one hammer that Mr. Vik doesn't have.  And I've never 
 
         14   reminded anybody of this ever in all of the years that 
 
         15   this has been going on.  And there has to be some State 
 
         16   matching fund money to this channel deepening for it to go 
 
         17   ahead.  And the Washington State legislature on three or 
 
         18   four separate occasions has put some encumbering language 
 
         19   on these funds and said they can spend that money when the 
 
         20   crab industry is protected.  And I'm going to remind you 
 
         21   here tonight as the crab industry, I don't think we've 
 
         22   been protected.  I look at this SEIS related to ocean 
 
         23   disposal and I don't see any difference in the FEIS.  This 
 
         24   SEIS related to ocean disposal is a discredit to the 
 
         25   public process to the point of almost being scandalous.  
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          1   We haven't addressed the problems to our industry.  The 
 
          2   responsible public and agency concerns have not been 
 
          3   addressed.  We've been brought up in the FEIS.  We've 
 
          4   submitted our comments.  All you have to do is go back and 
 
          5   read it.  We've submitted at least 100 and some pages 
 
          6   total of comments.  They're applicable to this FEIS.  
 
          7              In response -- in 2000, the Corps and 
 
          8   EPA received numerous response requests for an SEIS on 
 
          9   ocean disposal.  In June of 2000, a couple of friends of 
 
         10   mine gave me a letter they got back from the Corps.  Their 
 
         11   name is Fred and Nancy Holm.  They're owners of a local 
 
         12   eating establishment.  And they said that the ocean 
 
         13   disposal -- the Corps told these folks, just ordinary 
 
         14   members of the public, that the task force was currently 
 
         15   reviewing all of the ocean disposal issues and the final 
 
         16   decisions on the ocean site will incorporate the concerns 
 
         17   of that group.  Fred and Nancy are still waiting for that 
 
         18   review.  That letter was dated June 8th, 2000.  
 
         19              In this report, the public has been 
 
         20   grossly misled and this needs to be corrected.  Public 
 
         21   health and safety issues at Site E are still not resolved.  
 
         22   We have excessive wave amplification on the 10 percent 
 
         23   agreement in the last two or three years in the interim 
 
         24   expansion of Site E.  And I think we're at that point 
 
         25   again this year.  I haven't had a change to analyze it, 
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          1   but as I come across this just this morning, I was between 
 
          2   buoy seven and buoy three and I looked at my bathometer 
 
          3   and it said 42 feet.  And I says, "It's supposed to be 42 
 
          4   feet here."  So I took my GPS I had if I'm going to be 
 
          5   checking this and I said, "If there is a discrepancy in 
 
          6   the chart I have today, I'll be going back out to put down 
 
          7   a string with a weight and I'll put it down."  I'll 
 
          8   measure the string and weight so there won't be any 
 
          9   discrepancy on the 42-foot depth.  
 
         10              We have some adverse impacts to 
 
         11   commercial resources that are going to be caused by this 
 
         12   subsidized hit and run and these have not been properly 
 
         13   evaluated.  We don't know how many crabs are at the deep 
 
         14   water site.  We don't know how many crabs used to be at 
 
         15   Site E.  We don't know what's going to happen there when 
 
         16   we start dumping on this ocean disposal site.  And until 
 
         17   we start finding this out, the crab industry is not going 
 
         18   to be protected as the Washington State legislature 
 
         19   requested in the expenditure of those funds.  And we've 
 
         20   had quite a bit of time to start dealing with this.  The 
 
         21   "M" word hasn't been addressed.  In fact, we've been 
 
         22   called daily to discuss it, the "M" word.  That's 
 
         23   mitigation for those damages to curb our resources.  
 
         24              There is some positive coming, though, 
 
         25   that I see on the horizon.  Thanks to the Washington 
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          1   coastal communities and the up river Washington coast, 
 
          2   we're starting to look at some alternate beneficial use 
 
          3   for the part in MCR7.  This last year we had the Benson 
 
          4   Beach project that was highly successful by Netco 
 
          5   (phonetic), a dredging company, and I'd really like to 
 
          6   thank those people who worked long and hard to make sure 
 
          7   that that happened.  And I would like -- 
 
          8              MR. WIGGINS:  Mr. Beasley, I hate to 
 
          9   say this --                    MR. BEASLEY:  Please 
 
         10   conclude.  I'll just make it short.  
 
         11              In short, this SEIS related to ocean 
 
         12   disposal is S-O-S, same old stuff, not even repackaged.  
 
         13   All the Corps and the EPA things in this information 
 
         14   material in this present package baffles me.  I heard a 
 
         15   rumor that this ocean study could even bolster some crab, 
 
         16   but they cannot legitimize this public process because the 
 
         17   deadline is September 15th and those studies aren't done 
 
         18   yet. 
 
         19              MR. WIGGINS:  Mr. Beasley -- 
 
         20              MR. BEASLEY:  I'll get drummed out.  I 
 
         21   only had one more sentence. 
 
         22              MR. WIGGINS:  Thank you, sir. 
 
         23              The next on the list are Ms. 
 
         24   McDonnough followed by Mr. Whiting and Mr. Van Ess.  Ms. 
 
         25   McDonnough. 
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          1              MS. McDONNOUGH:  My name is Christi 
 
          2   McDonnough, M-c-D-o-n-n-o-u-g-h.  I'm the coastal planner 
 
          3   at CREST, the Columbia River Estuary Study Task Force.  
 
          4   CREST is a local by state council of governments and we 
 
          5   represent local jurisdictions, including the cities, 
 
          6   counties and ports down the Columbia River estuary in both 
 
          7   Oregon and Washington.  
 
          8              This project as proposed in the 
 
          9   supplemental EIS does not leave the estuary ecosystem 
 
         10   better than before.  In fact, the project results in the 
 
         11   continued impacts and additional degradation to the 
 
         12   estuarine and near shore ocean environment.  The final 
 
         13   SEIS emphasized the use of previously existing estuary 
 
         14   dredge material disposal sites.  The disposal plan 
 
         15   presented in the supplemental EIS labels estuary dump 
 
         16   sites as restoration and fails to address long-term 
 
         17   protection of ocean resources, particularly Dungoness 
 
         18   crab.  The bottom line is we have a serious math problem 
 
         19   when it comes to dredging and disposal.  The current 
 
         20   dredging and disposal situation on the Columbia River has 
 
         21   left us in a position where we don't have sufficient 
 
         22   capacity or acceptable disposal locations for the dredge 
 
         23   material necessary for the maintenance of the existing 
 
         24   channel, not to mention the additional material that is 
 
         25   supposed to be dredged and  disposed during the channel 
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          1   deepening.  
 
          2              The MCR maintenance project faces 
 
          3   similar challenges, not enough acceptable places to put 
 
          4   the dredge material.  As well, ocean disposal has not been 
 
          5   eliminated.  In the context of existing dredging practices 
 
          6   on the Columbia, ocean disposal is still the preferred 
 
          7   alternative for MCR maintenance material.  The 
 
          8   supplemental EIS is merely delaying the ocean disposal 
 
          9   problem and at the same time creating new problems in the 
 
         10   estuary. Section 4 of the SEIS contains a map of the 
 
         11   proposed disposal sites and this includes the deep water 
 
         12   site.  
 
         13              CREST has recently completed an update 
 
         14   to the Columbia River estuary dredge material management 
 
         15   plan.  And based on our research, we learned that Rice 
 
         16   Island and Site E are the largest dredge disposal sites in 
 
         17   the history of dredging on the Columbia.  Furthermore, 
 
         18   Rice Island is reaching capacity and Site E has its own 
 
         19   suite of environmental, economic and safety issues that 
 
         20   must be addressed for continued use.  The Corps has no 
 
         21   long-term solution for these problems.  We are running out 
 
         22   of room.  The result is that the supplemental EIS proposes 
 
         23   to use additional estuary dump sites that have not been 
 
         24   previously used for disposal.  The Corps is labeling these 
 
         25   dumping grounds to be typical for restoration.  
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          1              CREST has been working with the ports, 
 
          2   the Corps, state agencies, other stakeholders and both 
 
          3   governors' offices on expanding the concept of beneficial 
 
          4   use of dredge material.  This is a concept that everyone 
 
          5   supports and we appreciate the hard work that it has taken 
 
          6   to get projects like Benson Beach and residents off the 
 
          7   ground this summer.  We have much more to do.  There are 
 
          8   many more beneficial use opportunities on the river that 
 
          9   must be incorporated into long-term implementation of 
 
         10   disposal practices.  Currently, we do not have long-term 
 
         11   funding or plans for these types of projects.  Without 
 
         12   these, our math problems will be exacerbated.  
 
         13              CREST also supports the concept of 
 
         14   using dredge material for the purpose of restoring 
 
         15   habitat.  Unfortunately, the two projects presented that 
 
         16   involve dumping and that are labeled restoration will 
 
         17   result in permanent alteration and further degradation of 
 
         18   the estuary.  CREST has stated in several forms that the 
 
         19   use of dredge material for restoration needs further 
 
         20   exploration on an experimental basis with a strong 
 
         21   monitoring component similar to Benson Beach.  Millions of 
 
         22   cubic yards dumped over the first two years of 
 
         23   construction at Lois Inlet Island embayment is not 
 
         24   experimental and is not restoring valuable habitat.  
 
         25   Likewise, the placement of a public field at North Port 
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          1   (phonetic) is not restoring valuable habitat.  In fact, by 
 
          2   creating shallow water, the Corps is proposing to create 
 
          3   the one habitat type that is actually grown over the past 
 
          4   century.  We have over 4,000 acres more shallow water than 
 
          5   we had historically in the estuary.  
 
          6              In summary, there are other options 
 
          7   available for the disposal of dredge material than those 
 
          8   proposed in the SEIS.  We need to move beyond channel 
 
          9   deepening and work together for beneficial use of our 
 
         10   estuary. 
 
         11              MR. WIGGINS:  Thank you, Ms. 
 
         12   McDonnough.  
 
         13              We have completed 14 public comments.  
 
         14   We have about eight remaining.  I would propose that we 
 
         15   take a 10-minute break and come back.  
 
         16              For those of you who are interested in 
 
         17   giving public comment and have not signed up, I would 
 
         18   certainly encourage you to do that.  And the list, if 
 
         19   you're interested, will be right up here at the front 
 
         20   table.  My watch says 25 minutes to 8:00.  If we can be 
 
         21   back at a quarter to 8:00, please. 
 
         22              (Whereupon, a recess was taken.) 
 
         23              MR. WIGGINS:  Okay, folks.  Could we 
 
         24   get back together again, please.  
 
         25              Our first speaker will be Mr. Allen 
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          1   Whiting, followed by Mr. Van Ess, followed by Mr. Warren, 
 
          2   please. 
 
          3              MR. WHITING:  Good evening.  My name 
 
          4   is Allen Whiting and these are comments that I've talked 
 
          5   to before for your listening pleasure.  
 
          6              I'm the Western Coordinator for the 
 
          7   Columbia River Estuary Study Task Force.  My job is to 
 
          8   evaluate the potential ecosystem restoration projects of 
 
          9   the lower river and the Columbia estuary.  CREST is 
 
         10   working closely with watershed councils, local community 
 
         11   groups and agencies to implement projects on the ground to 
 
         12   restore historic habitat areas in the estuary.  My 
 
         13   comments will focus on ecosystem restoration components of 
 
         14   the Columbia River Channel Improvement Project.  To that 
 
         15   end, I bring the following concerns about each of the 
 
         16   proposed restoration projects that are described in the 
 
         17   SEIS.  
 
         18              I'll start first with the Shillapoo 
 
         19   Lake project.  The Shillapoo Lake proposal provides no 
 
         20   discernible benefits to the native species.  The basis of 
 
         21   the Shillapoo Lake project is to hydrologically remove any 
 
         22   connection between Shillapoo Lake and the Columbia River 
 
         23   thereby providing benefits to the river and ecosystem that 
 
         24   would be impacted through the deepening project.  
 
         25              Second, my comments specific to the 
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          1   Miller-Pillar and Lois Inlet Island embayment.  The Lois 
 
          2   Island embayment restoration feature proposes to restore 
 
          3   357 acres of shallow water habitat through the placement 
 
          4   of millions of cubic yards of dredge material.  
 
          5   Miller-Pillar involves the placement of 10 million cubic 
 
          6   yards of dredge material between a new pile dike field and 
 
          7   a highly erosive area near the navigation channel also to 
 
          8   create shallow water habitat.  Current restoration 
 
          9   planning in the Columbia emphasizes passive approaches and 
 
         10   restoring needed historic habitat types allowing natural 
 
         11   processes to restore habitat.  The concern we have is the 
 
         12   large degree of uncertainty going into these restoration 
 
         13   projects, especially at the scale proposed.  Both projects 
 
         14   are creating habitat ties that are in excess reported by 
 
         15   historical data compiled by CREST.  The goal of retaining 
 
         16   lost historical habitat types like tidal marsh and swamp 
 
         17   through dredge material disposal warrants caution.  This 
 
         18   may be done with few test plots with a vigorous monitoring 
 
         19   design improvement.  The monitoring results would help 
 
         20   indicate the relative benefit of dredge material disposal 
 
         21   and habitat creation.  Unfortunately, both of these 
 
         22   projects as proposed are too large and provide little to 
 
         23   further our knowledge of the beneficial use of dredge 
 
         24   material.  
 
         25              Third, with respect to the purple 
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          1   loosestrife control program, although an admirable 
 
          2   project, provides little benefit to the estuary of the 
 
          3   Columbia channel deepening and the endangered species 
 
          4   recovery.  
 
          5              The next one is Tenasillahe Island.  
 
          6   The interim and long-term emphasis in restoration 
 
          7   mitigation at Tenasillahe island will definitely provide 
 
          8   benefits for listed fish through reconnecting valuable 
 
          9   interim tidal marsh habitat to the estuary.  
 
         10   Unfortunately, long-term restoration measures that are 
 
         11   continued upon the success of the Columbian white-tailed 
 
         12   deer are likely to take a decade.  Deepening impacts will 
 
         13   occur during construction with restoration taking place 
 
         14   years after.  
 
         15              With respect to the Cottonwood-Howard 
 
         16   restoration proposal, this involves acquiring 650 acres of 
 
         17   Columbian white-tailed deer habitat.  Disposal dredge 
 
         18   material for riparian restoration for deer habitat is also 
 
         19   included.  Based on the success of revegetating Rice 
 
         20   Island and other dredge material disposal sites, it is 
 
         21   unlikely these disposal sites will provide high quality 
 
         22   habitat for Columbian white-tailed deer.  
 
         23              The Bachelor Slough project involves 
 
         24   dredging 2.7 miles of slough habitat to achieve an 
 
         25   elevation of zero feet mean low water and disposing of 
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          1   dredge material through our native forests on disposal 
 
          2   locations.  It is the National Marine Fisheries Service's 
 
          3   finding in the channel deepening biological opinion that 
 
          4   juvenile salmonids actually migrate to at least minus six 
 
          5   feet mean low water.  Consequently, restoring a slough to 
 
          6   minus zero is unlikely to benefit these species.  
 
          7   Additionally, a site investigation demonstrated a 
 
          8   relatively small gain in habitat complexity.  Opening a 
 
          9   channel at Bachelor Slough, while it may improve water 
 
         10   quality, does not benefit physical habitat for most of the 
 
         11   channel because it has been diked.  
 
         12              With respect to tidegate retrofits, 
 
         13   these may be beneficial -- could be beneficial to 
 
         14   restoring conductivity between diked areas and riparian 
 
         15   estuary.  However, these tidegates included are all on 
 
         16   private property and, therefore, there's no guarantees 
 
         17   that these properties will be completed. 
 
         18              I guess I better sum up.  
 
         19              With respect to the ecosystem research 
 
         20   and adaptive management, although needed, ecosystem 
 
         21   research and adaptive management program developed among 
 
         22   the Corps and National Marine Services and U.S. Fish and 
 
         23   Wildlife Service as the project sponsor in and of itself 
 
         24   do not offset the impacts of the deepening.  
 
         25              Of the above projects, the only ones 
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          1   that are required by the services are ecosystem research 
 
          2   and adaptive manage.  Therefore, the idea of leaving this 
 
          3   retrofit a better place may never happen because the Corps 
 
          4   is not required by the services in the terms and 
 
          5   conditions of the biological opinion to complete the 
 
          6   restoration project.  
 
          7              In summary, the purpose of the ESA 
 
          8   consultation was to ensure the endangered species impacts 
 
          9   were minimized by the project and how the associated 
 
         10   restoration features will specifically benefit the -- 
 
         11              MR. WIGGINS:  Mr. White. 
 
         12              MR. WHITING:  Okay.  One sentence? 
 
         13              MR. WIGGINS:  One sentence. 
 
         14              MR. WHITING:  While the other projects 
 
         15   will bring minimal benefit in the form of water quality 
 
         16   improvements and invasive species removal in a context of 
 
         17   a Columbia estuary system, the projects they proposed 
 
         18   demonstrate only a little, if any, ecological gain. 
 
         19              Thank you. 
 
         20              MR. WIGGINS:  Thank you, Mr. Whiting.  
 
         21              Mr. Van Ess followed by Mr. Warren and 
 
         22   Mr. Hunt. 
 
         23              MR. VAN ESS:  Good evening.  My name 
 
         24   is Matt Van Ess, V-a-n E-s-s.  I am putting these comments 
 
         25   on behalf of myself this evening.  CREST will be 
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          1   officially submitting comments.  I appreciate the 
 
          2   flexibility.  
 
          3              Thanks for the opportunity to comment 
 
          4   on the Draft Supplemental Integrated Feasibility Report 
 
          5   and Environmental Impact Statement for the proposed 
 
          6   deepening of the Columbia and Lower Willamette River 
 
          7   Federal navigation channel, for deepening of six turning 
 
          8   basins, the designation of new upland estuary and ocean 
 
          9   disposal sites, and the ecosystem restoration features 
 
         10   included the project.  
 
         11              At the direction of the CREST council, 
 
         12   CREST -- 
 
         13              MR. WIGGINS:  Mr. Van Ess, I'm sorry, 
 
         14   could you slow down just a little bit. 
 
         15              MR. VAN ESS:  I'll try.  
 
         16              -- CREST staff analyzed and provided 
 
         17   comments on the draft and final EIS's and has continued to 
 
         18   track this proposal.  Based on our review of the draft and 
 
         19   final EIS's, it was CREST's finding that the project could 
 
         20   not be done as proposed without resulting in negative 
 
         21   impacts to the natural resources and the economies of the 
 
         22   communities surrounding the Columbia River estuary.  CREST 
 
         23   also found that the proposed project violated local 
 
         24   regulations, state and federal law, including National 
 
         25   Environmental Policy Act, the Clean Water Act, the Coastal 
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          1   Zone Management Act and the Endangered Species Act.  We 
 
          2   were right.  Coastal zone consistency and water quality 
 
          3   certification was denied by both states and the National 
 
          4   Marine Fisheries withdrew their biological opinion.  The 
 
          5   project was simply denied, the necessary approvals to move 
 
          6   forward. 
 
          7              MR. WIGGINS:  Mr. Van Ess.  
 
          8              MR. VAN ESS:  End of EIS process.  End 
 
          9   of project.  
 
         10              CREST's initial findings also found 
 
         11   cumulative estuary impacts will result from the project, 
 
         12   specifically direct, indirect and cumulative impacts to 
 
         13   Dungeness crab, Columbia River smelt, sturgeon, salmonids, 
 
         14   the estuarine food web and shoreline habitat.  These 
 
         15   impacts must be avoided and, if unavoidable, mitigated.  
 
         16   And I know the Corps is moving forward with studies.  
 
         17   Study is not mitigation.  
 
         18              Well, that was then, so what has 
 
         19   changed now since the project was denied?  A 
 
         20   reconsultation effort was conducted by project sponsors, 
 
         21   the Corps and the services.  The outcome?  The project is 
 
         22   now worse.  The estuary ecosystem of the lower river 
 
         23   communities are still negatively impacted through disposal 
 
         24   options, not only on crab grounds but now by permanently 
 
         25   altering the estuary for disposal.  
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          1              In Longview -- I was at the Longview 
 
          2   hearing and I heard from project sponsors that ocean 
 
          3   disposal has been eliminated.  It's not true.  The 
 
          4   supplemental EIS merely postpones the use of the ocean and 
 
          5   shifts the impacts of dump sites to salmon fishers and 
 
          6   permanently alters the estuary.  
 
          7              I also heard in Longview that big 
 
          8   projects preserve big benefits to fish and wildlife and 
 
          9   that the Supplemental EIS outlines plans to leave the 
 
         10   estuary a better place.  It's not true.  The series of 
 
         11   ecosystem restoration features taken as a whole do not 
 
         12   negate impacts from the actual deepening.  With the 
 
         13   exception of the long-term Tenasillahe Island proposal, it 
 
         14   provides little, if any, positive benefits to the estuary.  
 
         15              The deepening project, channel 
 
         16   maintenance dredging and, again, channel maintenance all 
 
         17   face similar problems.  We're running out of acceptable 
 
         18   places to dump dredge material.  We have a math problem 
 
         19   and there's no solution for this.  We need one.  This is 
 
         20   now partially why we're faced with dump sites with 
 
         21   restoration.        
 
         22              What else has changed since the 
 
         23   project was denied?  The Willamette River is now deferred.  
 
         24   Actually, the Willamette is still preauthorized and is 
 
         25   included in the description of the proposed action on page 
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          1   1 of the supplemental EIS.  The supplemental EIS lacks 
 
          2   detail to support the dredging in the Super Fund sites.  
 
          3   This portion of the project -- we need to change the 
 
          4   preauthorization to remove Willamette deepening from the 
 
          5   project.  As the record of decision moves forward, we will 
 
          6   also be approving the Willamette.  
 
          7              Second, the volume and costs have 
 
          8   changed.  Our specific question is on the sediment volumes 
 
          9   and this over width dredging.  We're specifically 
 
         10   concerned about the over width dredging.  We've asked 
 
         11   project sponsors and the Corps about the locations and the 
 
         12   volume of the over width dredging locations involved and 
 
         13   we do so again tonight.  Have the sediments in these over 
 
         14   width dredging locations been characterized for chemicals 
 
         15   of concern?  
 
         16              What else has changed?  Adaptive 
 
         17   management among the federal agencies and the project 
 
         18   sponsors now the project can move forward.  CREST is 
 
         19   requesting that DOC, the Department of Land, Conservation 
 
         20   and Development, Oregon Department of Environmental 
 
         21   Quality, Oregon Division of State Lands, the Department of 
 
         22   Ecology in Washington, and the Washington Department of 
 
         23   Natural Resources be equally involved with any proposed 
 
         24   adaptive management framework.  
 
         25              What else has changed?  The project 
 
 
 



 Astoria-71

 
                                                                       71 
 
 
 
          1   benefits have.  There are our flaws on the benefit side 
 
          2   such as light loading and that the need for the deeper 
 
          3   channel was seasonal.  The fact revealed by the press, by 
 
          4   other Corps projects nationally and by the Corps zone 
 
          5   economic panel is that multi-national shipping 
 
          6   corporations call the shots, shots that the shipping rates 
 
          7   are not based on channel depth but based on demand.  
 
          8              And a further question is why we're 
 
          9   even here tonight.  We've also heard nothing about the 
 
         10   cost of the projects to the estuarine ecosystem that's 
 
         11   critical to salmon recovery in the entire basin.  We've 
 
         12   also heard nothing about the cost of the projects on the 
 
         13   lower river communities.  We must move beyond channel 
 
         14   deepening, move forward with creative solutions such as 
 
         15   increasing beneficial uses of Columbia sediment and 
 
         16   expanding meaningful large scale community based 
 
         17   restoration of the estuary.  
 
         18              Again, CREST will be offering more 
 
         19   written comments, as will I personally.  I also would like 
 
         20   to take this time to ask for a public comment period on 
 
         21   the final supplemental EIS.  I'm not sure how long that's 
 
         22   going to be, but we need time to take into account any 
 
         23   changes of the technical reviews of panels on the 
 
         24   economics. 
 
         25              Thank you. 
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          1              MR. WIGGINS:  Thank you, Mr. Van Ess.  
 
          2              Mr. Warren, Mr. Hunt and then Mr. 
 
          3   Williamson, please. 
 
          4              MR. WARREN:  My name is Robert Warren.  
 
          5   I'm the Executive Director of CV Resources (phonetic), a 
 
          6   community based education of the watershed restoration 
 
          7   located on the Chinook River, which is the western most 
 
          8   salmon bearing tributary of the Columbia River basin.  Our 
 
          9   mission is to reestablish the connection between the 
 
         10   community's economic wealth and the ecological health of 
 
         11   the watershed that's important through hands-on training, 
 
         12   community education and implementation of our watershed 
 
         13   plan.  Our strategy is to take a whole basin -- our 
 
         14   restoration strategy is to take a whole basin approach to 
 
         15   salmon recovery.  As an organization actively engaged in 
 
         16   watershed and salmon restoration activities, we are 
 
         17   seriously concerned about the implications that channel 
 
         18   deepening may have in two specific areas.  Number one, the 
 
         19   potential impacts on the small rural communities that 
 
         20   depend on the natural resources the river estuary and near 
 
         21   shore environments provide and, number two, the impact 
 
         22   this project will have on efforts to restore the Columbia 
 
         23   River estuary and efforts to recover salmon in the greater 
 
         24   Columbia River basin.  Our confidence in the government's 
 
         25   ability to recover salmon to the Columbia River basin is 
 
 
 



 Astoria-73

 
                                                                       73 
 
 
 
          1   further weakened as we see the outcome of the regulatory 
 
          2   review of this project.  A successful approach to salmon 
 
          3   recovery requires the application of restoration and 
 
          4   management strategies that are base and sound ecological 
 
          5   principles.  In this case, the application of the 
 
          6   Endangered Species Act seems to reflect the idea that we 
 
          7   can manage species to the brink of extinction but not make 
 
          8   the difficult decisions that will lead to full recovery.  
 
          9   As an agency tasked with the important responsibilities of 
 
         10   recovering listed species approval project that may 
 
         11   continue to damage an already degraded critical habitat, 
 
         12   we have to wonder what hope we can hold for the recovery 
 
         13   of salmon and the subsequent revitalization of the 
 
         14   communities that have relied on the river for economic and 
 
         15   spiritual assistance.  
 
         16              I believe I have witnessed an approach 
 
         17   by some federal agencies that have shown an apparent total 
 
         18   disregard for the local communities it will likely effect.  
 
         19   One hears and reads the words of the importance of the 
 
         20   public outreach, coordination, cooperation but often only 
 
         21   gets condescending attitude, arrogance and the sense that 
 
         22   locals are simply an annoyance that need to be overcome.  
 
         23   Often the greater effort is in finding a way around local 
 
         24   issues rather than demonstrating a genuine attempt to find 
 
         25   a mutually acceptable solution.  Two examples are the two 
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          1   restoration beaches that have been discussed, 
 
          2   Miller-Pillar and Lois Island.  In this case, we are 
 
          3   operating in a severely altered estuary and river system 
 
          4   that continues to be managed in a way that is not 
 
          5   beneficial to efforts to protect and restore natural 
 
          6   resources.  Until all responsible parties act in a way 
 
          7   that is conducive to restoring some semblance of a natural 
 
          8   system, we will slowly make any progress in salmon 
 
          9   recovery.  We also believe that the managing and 
 
         10   regulatory agencies should apply the same standard to 
 
         11   evaluate the potential impacts on endangered salmon as has 
 
         12   been applied when making other management decisions in the 
 
         13   Columbia basin.  For example, even after decades of 
 
         14   studying the impacts of dams on salmon survival, the 
 
         15   National Marine Fisheries Service cited insufficient 
 
         16   scientific evidence as a reason for not forcing the option 
 
         17   of breeching the four lower Snake River dams even though 
 
         18   the benefits seem intuitively obvious.  
 
         19              The relative state of the science and 
 
         20   understanding regarding the impacts of dredging and dredge 
 
         21   material management on the estuary capacity to support 
 
         22   native species is meager at best and, therefore, 
 
         23   inadequate to let the project proceed.  We understand and 
 
         24   support the need to maintain safe navigation in the 
 
         25   Columbia River and understand the Corps' responsibility to 
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          1   achieve this goal.  However, we believe that maintenance 
 
          2   of the river for this use needs to be done in a way that 
 
          3   is compatible with the needs of lower river communities 
 
          4   and with salmon recovery efforts occurring in the Greater 
 
          5   Columbia River basin. 
 
          6              Thank you. 
 
          7              MR. WIGGINS:  Thank you, Mr. Warren.  
 
          8              Mr. Hunt, Mr. Williamson and Mr. 
 
          9   Bronson.  Is that correct?  Mr. Bronson?  Mr. Browning 
 
         10   representing -- from Gerhart?  No?  Then Ms. Baker. 
 
         11              Please. 
 
         12              MR. HUNT:  My name is Dave Hunt, 
 
         13   H-u-n-t, and I serve as the Executive Director the 
 
         14   Columbia River Channel Coalition, which has a wide array 
 
         15   of ports and businesses and labor unions and farmers and 
 
         16   others throughout the entire Northwest.  We disagree on a 
 
         17   lot of things, but when it comes to issues of maritime 
 
         18   commerce, when it comes to issues of exporting and jobs 
 
         19   and keeping the vitality of our region both economically 
 
         20   and environmentally, we have common ground.  On behalf of 
 
         21   our coalition, we just really want to commend the Portland 
 
         22   District of the Corps not only for doing these additional 
 
         23   hearings throughout the region, but for taking the 
 
         24   Colonel's personal time as he is new to his job and really 
 
         25   getting deeply involved with this issue.  I think that's 
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          1   significant to this project and we really appreciate that 
 
          2   -- that additional effort, especially the extended comment 
 
          3   period.  There's a lot of time to be hearing as well as 
 
          4   additional written comments still to come in through the 
 
          5   15th.  
 
          6              I, actually, am going to submit into 
 
          7   the record three letters of folks that were not able to be 
 
          8   here today.  I won't read them, but I will just reference 
 
          9   them.  One is from the Columbia River pilots who pilot 
 
         10   ships up and down the river and know how critical this 
 
         11   navigational issue is, one from the Washington State Labor 
 
         12   Council representing 450,000 jobs -- 450,000 union members 
 
         13   in the state of Washington whose jobs are dependent on 
 
         14   maritime commerce, and one representing the Columbia River 
 
         15   steamship operators who play a critical role in 
 
         16   facilitating maritime commerce on the Columbia.  I will 
 
         17   submit all of those for the record.  
 
         18              I think if you think about those three 
 
         19   groups, pilots, labor union, steamship operators, some 
 
         20   Washington based, some Oregon based, business, labor, the 
 
         21   perspective of on the water and on the land, they really 
 
         22   bring very different perspectives, but when it comes to 
 
         23   these issues, there is common ground.  There is a clear 
 
         24   recognition that we need this project to go forward for 
 
         25   the economic health and the vitality of our region.  
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          1              I think that there are, I think, four 
 
          2   issues that I'd like to touch on briefly.  I really 
 
          3   commend the Portland District of the Corps for doing this 
 
          4   project in a way that is directed at all four of these.  
 
          5   First, I'd like to commend the Portland District and the 
 
          6   sponsors for doing this project in a way that is not the 
 
          7   Delaware River.  This is not the Willamette River.  It's 
 
          8   not the Mississippi River.  This is the Columbia River.  
 
          9   And you all have done this project in a way that is unique 
 
         10   to our region, that addresses the unique concerns to this 
 
         11   region and it really does stand on its own.  
 
         12              Secondly, related to ocean disposal, 
 
         13   it has been said that ocean disposal is still a part of 
 
         14   this project.  As I read this SEIS, it is clear that ocean 
 
         15   disposal in this SEIS is not a part of this project, that 
 
         16   no ocean disposal will result as a result of construction 
 
         17   of this project.  And, in fact, it actually enhances the 
 
         18   situation as it relates to the annual dredging actually 
 
         19   extending out several years beyond what is currently true.  
 
         20   It certainly does not answer all the issues of annual 
 
         21   maintenance dredging nor can you, I recognize, as part of 
 
         22   this particular project.  You made progress far beyond 
 
         23   expectations, I think, and addressed all the ocean 
 
         24   disposal needs connected with this project and that, I 
 
         25   think, needs to be clear.  
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          1              Third, relating to ecosystem 
 
          2   restoration, as I read this SEIS, it is clear that the 
 
          3   ecosystem restoration measures are not mitigation.  They 
 
          4   are not trying to replace damage that has been done 
 
          5   intentionally or unintentionally as a result of the 
 
          6   project.  These ecosystem restoration measures are clearly 
 
          7   above and beyond the impact trying to leave a net 
 
          8   environmental gain.  So if we look at those ecosystem 
 
          9   restoration measures, even if they don't have -- even if 
 
         10   some distrust, that they will have huge beneficial gains 
 
         11   that has been demonstrated.  It's important to note that 
 
         12   these are all still net gains.  They're still all above 
 
         13   and beyond environmental -- any environmental impacts that 
 
         14   require prime mitigation.  
 
         15              And, fourth, I think it's important to 
 
         16   note that the Willamette River is not included in this 
 
         17   project.  There has been no appropriations for the 
 
         18   Willamette River project.  There have been no permits or 
 
         19   regulatory approvals for the Willamette River project.  
 
         20   This is about the Columbia River.  
 
         21              I would agree with several who have 
 
         22   testified earlier and the coalition will be the first to 
 
         23   stand up and say that there are other issues to be 
 
         24   addressed.  We would argue that they go above and beyond 
 
         25   this project.  They are unrelated to this project.  
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          1   They're not the Corps' job to resolve alone and there's 
 
          2   lots of examples of entities that are working together to 
 
          3   solve this, the three ports on the Oregon side working 
 
          4   together, the ports on the Washington side, lower river 
 
          5   and further up river working together to resolve these 
 
          6   issues.  The Puget Island sand pit being filled, Benson 
 
          7   Beach being nourished, a whole variety of efforts, and I 
 
          8   would really urge -- although it is not part of this 
 
          9   project, I really would urge the Corps to continue your 
 
         10   efforts outside of this project to be partners in 
 
         11   resolving these issues because they are important.  
 
         12   They're critically important to our region, but they are 
 
         13   not a part of this project.  
 
         14              I would also note that the 
 
         15   congressional staff representatives on both sides of the 
 
         16   river, Congressmen Baird, who are represented here today, 
 
         17   have been strong partners in that and I would encourage 
 
         18   the Corps to do what one person said earlier, which was to 
 
         19   move beyond channel deepening -- move beyond channel 
 
         20   deepening to implement actual solutions to these issues 
 
         21   and don't hold up this project.  
 
         22              Thank you. 
 
         23              MR. WIGGINS:  Thank you, Mr. Hunt.  
 
         24              Mr. Williamson, Ms. Baker and Ms. 
 
         25   Beasley. 
 
 
 



 Astoria-80

 
                                                                       80 
 
 
 
          1              Please. 
 
          2              MR. WILLIAMSON:  Good evening.  I'm 
 
          3   Peter Williamson, Executive Director of the Port of St. 
 
          4   Helens representing the port district.  We are a sponsor 
 
          5   of the proposed deepening project.  I want to thank you 
 
          6   for providing this chance for public comment on the Draft 
 
          7   Supplemental Feasibility Report and EIS for the Columbia 
 
          8   River Channel Deepening Project which is vitally important 
 
          9   to our economic and environmental health of our region.  I 
 
         10   have written comments and I'm not going to read through 
 
         11   all of them.  I'll try to hit some of the high spots for 
 
         12   you.  
 
         13              I want to make two points tonight and 
 
         14   that is that this project is important for our economy and 
 
         15   it is important for our environment.  It's important for 
 
         16   our economy because we need to deepen the river to 
 
         17   maintain this vital transportation route to the world 
 
         18   economy.  It supports $14 billion a year in annual 
 
         19   maritime cargo to sustain businesses, farms and jobs in 
 
         20   our region.  It will accommodate the changing fleet of 
 
         21   larger more fuel efficient ships that call on world trade 
 
         22   and the project has broad base support from businesses, 
 
         23   labor unions, farmers, ports and communities throughout 
 
         24   the Northwest.  In our port district, for example, this 
 
         25   project has the support of Columbia County's largest 
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          1   private employer, Boise, and also the unanimous support of 
 
          2   the executive committee and the membership of the St. 
 
          3   Helens-Scappoose Chamber of Commerce.  That's because over 
 
          4   40,000 local family wage jobs in the region are dependent 
 
          5   on this project on the river commerce as are 59,000 other 
 
          6   Northwest jobs that are affected by this commerce.  
 
          7              As the supplemental report estimates, 
 
          8   the benefit to cost ratio for this project are strong with 
 
          9   $18 million -- $18.3 million per year in annual national 
 
         10   transportation savings.  This is an estimated benefit of a 
 
         11   $1.46 for every dollar in construction cost which is, we 
 
         12   feel, quite conservative.  
 
         13              Additionally, we will get regional 
 
         14   benefits that don't show.  For example -- and I'll get to 
 
         15   this a little bit later -- one of our new businesses in 
 
         16   Columbia County, United States Gypsum, was not included in 
 
         17   the original economic benefit analysis.  They have a fleet 
 
         18   of ships that -- that are as deep as 43-feet and would 
 
         19   benefit from the project.  Yet economic benefits are large 
 
         20   and diverse, rural and urban, east and west, Oregon and 
 
         21   Washington and throughout our entire region.  
 
         22              The channel deepening is also 
 
         23   important for our environment.  You've heard the 
 
         24   statistics on how much of the river would be dredged and 
 
         25   so on and I won't belabor that.  What I want to point out 
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          1   again is achieving net environmental gains is a high 
 
          2   standard for a project like this, but it is the right 
 
          3   standard to apply.  Ecosystem restoration will begin 
 
          4   first.  The project will restore areas not affected by the 
 
          5   project.  I'll touch again on this later on.  There are 
 
          6   some restoration projects -- for example, Port of St. 
 
          7   Helens -- that aren't counted in the ecosystem restoration 
 
          8   tally, if you will, because they're local restoration 
 
          9   projects.  We're going to remediate a contaminated wood 
 
         10   treating facility with materials from the channel 
 
         11   deepening.  We're going to reclaim a spent rock pit with 
 
         12   materials from the channel deepening that under current 
 
         13   Oregon and County law doesn't have to be reclaimed and it 
 
         14   is the largest single safety issue with Scappoose 
 
         15   Industrial Air Park.  It happens to be in the north 
 
         16   approach to our runway.  So there are some benefits that 
 
         17   will occur that aren't part of this tally list, if you 
 
         18   will.  
 
         19              The biological opinions issued by the 
 
         20   National Marine Fisheries and U.S. Wildlife Service has 
 
         21   also demonstrated the environmental protections and 
 
         22   benefits of this project.  It is significant that this 
 
         23   report detailed beneficial uses for the clean sand dredge 
 
         24   from the Columbia River.  We must work to eliminate ocean 
 
         25   disposal in order to protect crab and other habitat that 
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          1   this report helps demonstrate how this goal can be 
 
          2   achieved and, as Mr. Hunt previously said, we, as channel 
 
          3   sponsors, have been working on alternatives for ocean 
 
          4   disposal and beneficial use of the material in the estuary 
 
          5   and near shore areas.  
 
          6              The channel deepening project will 
 
          7   benefit our economy and our environment.  I urge you to 
 
          8   finalize this supplemental report and grant pending 
 
          9   regulatory permits to move this important project to 
 
         10   completion.  
 
         11              Thank you. 
 
         12              MR. WIGGINS:  Thank you, Mr. 
 
         13   Williamson.  
 
         14              Ms. Baker and then Ms. Beasley. 
 
         15              MS. BAKER:  Good evening.  My name is 
 
         16   Nancy Baker.  I've been asked to read the following letter 
 
         17   on behalf of the Port of Willapoo Harbor.  It's addressed 
 
         18   to the Colonel regarding the Columbia River deepening 
 
         19   project.  
 
         20    "Dear sir:  The Port of Willapoo Harbor would 
 
         21    like to go on record in support of the Columbia 
 
         22    River deepening project.  We believe this is vital 
 
         23    to the economy of the entire Pacific Northwest.  We 
 
         24    cannot, as a region, remain competitive if ships 
 
         25    are forced to leave our major ports without a full 
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          1    load due to inadequate channel.  This also has a 
 
          2    great impact on the economy of the Midwest, which 
 
          3    relies upon Northwest ports for shipment of their 
 
          4    product.  We appreciate your effort to move this 
 
          5    project forward.  Sincerely, Jim Leeva (phonetic), 
 
          6    Manager, Port of Willapoo Harbor."  
 
          7              Thank you. 
 
          8              MR. WIGGINS:  Thank you, Ms. Baker.  
 
          9              Ms. Beasley. 
 
         10              MS. BEASLEY:  Good evening.  Thank you 
 
         11   for the opportunity to speak this evening.  I found it 
 
         12   troubling, to say the least, having presented many 
 
         13   concerns and comments on the Corps and EPA projects over 
 
         14   the past several years and, basically, receiving only a 
 
         15   response of "Your comments have been noted."  Therefore, 
 
         16   tonight I will refrain from making specific comments at 
 
         17   this time.  
 
         18              After reading Colonel Butler's change 
 
         19   of command speech in July, I have a better understanding 
 
         20   of the Corps' response to hearings and meetings like this 
 
         21   evening.  I would like to read you some of Colonel 
 
         22   Butler's words while speaking to his Portland District 
 
         23   team members.  
 
         24              Quote, Together we withstood public 
 
         25   meetings, answered the mail, newspaper articles and 
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          1   responded to people who feel we are not doing the right 
 
          2   things.  You provided me the tools to be your heat shield 
 
          3   from the outside elements trying to negatively impact how 
 
          4   we do our jobs, end quote. 
 
          5              It was my understanding that the Corps 
 
          6   and EPA said it was willing to work with the states, 
 
          7   organizations and communities and citizens, yet we have 
 
          8   not been treated with reflection or respect we all 
 
          9   deserve.  It is difficult to deal with a federal entity 
 
         10   that ignores public comments of concern and continues on 
 
         11   with their checklist to complete the project, hires 
 
         12   internal yet so-called independent experts to extend their 
 
         13   agenda and bends the truth to hide the bottom line.  
 
         14              In the Draft Environmental Impact 
 
         15   Statement, the Corps comments to one individual that's 
 
         16   quite disconcerting.  Quote, The Corps has no legal 
 
         17   obligation under NEPA to ensure the scientific integrity 
 
         18   of the studies.  The Corps is entitled to rely on its own 
 
         19   expert study and under no circumstances need evidence to 
 
         20   defend those studies with scientific integrity.  Even if 
 
         21   the comments had produced some evidence that the Corps' 
 
         22   experts lacked proper qualifications or relied upon flawed 
 
         23   scientific method, that evidence would not discredit or 
 
         24   otherwise render the Corps' studies unreliable or the EIS 
 
         25   inadequate, end quote.  
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          1              In the past, we have found the only 
 
          2   way to resolve issues with the Corps is through the court 
 
          3   process.  And even with the court stipulation agreement 
 
          4   back in 1997, which is still in place, the Corps has 
 
          5   ignored the terms and destroyed the facts of that 
 
          6   agreement.  The Corps is not without this concern since 
 
          7   they have been willing to sit down and work through the 
 
          8   issues.  The current process has been and continues to be 
 
          9   an illegitimate process.  It saddens me to have to say 
 
         10   these things, but it's true.  The Corps and EPA should be 
 
         11   ashamed of theirselves for the skewing of the eco process.  
 
         12   We're still waiting for answers to our previous comments.  
 
         13              Thank you. 
 
         14              MR. WIGGINS:  Thank you, Ms. Beasley.  
 
         15   That concludes the list of people who have asked to 
 
         16   testify.  
 
         17              Colonel Hobernicht, would you close. 
 
         18              COLONEL HOBERNICHT:  I want to thank 
 
         19   you all for coming.  Everyone is busy.  It's late tonight.  
 
         20   Again, thank you.  Please drive home safely.  For those of 
 
         21   you who have driven a long ways, that concludes this 
 
         22   meeting unless you have any questions of me.  
 
         23              VOICE:  Someone was going give the 
 
         24   Corps' website for the economic analysis that just came 
 
         25   out today. 
 
 
 



 Astoria-87

 
                                                                       87 
 
 
 
          1              MR. WIGGINS:  Correct.  Matt.  
 
          2              COLONEL HOBERNICHT:  He went to run 
 
          3   and get it. 
 
          4              VOICE:  Well, let me follow it up with 
 
          5   one question, which is the 15th is a Sunday.  Could you 
 
          6   confirm that you will take comments on the 16th? 
 
          7              MS. HICKS:  We'll be receiving them in 
 
          8   the mail.  We'll accept them. 
 
          9              MR. WIGGINS:  By the way, here's a 
 
         10   flyer that has the mail, e-mail and fax data for how to 
 
         11   get in touch with the Army Corps regarding this. 
 
         12              COLONEL HOBERNICHT:  Thank you very 
 
         13   much.  Good night. 
 
         14              (Whereupon, the proceedings were 
 
         15   concluded at 8:30 p.m.) 
 
         16   . 
 
         17   . 
 
         18   . 
 
         19   . 
 
         20   . 
 
         21   . 
 
         22   . 
 
         23   . 
 
         24   . 
 
         25   . 
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