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Project Title. Unconfined, Open-Water Disposal Sites for Dredged Mat~rial, 
Phase I (Central Puget Sound), Puget Sound Dredged Disposal Analysis (PSDDA). 

Program Description Abstract. This final environmental impact statement 
(FEIS) evaluates alternatives considered in identifying preferred sites for 
disposal of dredged material in central Puget Sound (Phase I area of the PSDDA 
study shown in figure 1). 

Three public multiuser disposal sites (Commencement Bay, Elliott Bay, and Port 
Gardner) are identified for use based on a site selection process which 
considered several alternative sites. Alternative biological effects 
conditions for site management have been considered and a site condition 
identified for purposes of dredged material management at the Phase I sites. 

Documents Adopted by Reference. The PSDDA Management Plan Report (MPR) is 
adopted by reference as part of this FEIS. 

Principal Agencies. 

U.S. Army Corps of Engineers, Seattle District (Corps) 
U.S. Environmental Protection Agency, Region X (EPA) 
Washington Department of Natural Resources (DNR) 
Washington Department of Ecology (Ecology) 

Proposed Date for Implementation. October 1988. 
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EPA: Robie G. Russell 
Regional Administrator 
EPA, Region X 

Contact Persons. 

Corps: Frank J. Urabeck, Director 
Puget Sound Dredged 

Disposal Analysis 
Seattle District, Corps of 

Engineers 
Post Office Box C-3755 
Seattle, Washington 98124 
Telephone (206) 764-3708 

Ecology: Christine O. Gregoire, 
Director 

DNR: 

Washington Department 
of Ecology 

Steve Tilley, Asst. Mgr. 
Aquatic Lands Division 
DNR M/S QW-21 
Olympia, Washington 98504 
Telephone (206) 586-6375 

Additional Actions Required. Designation and eventual use of the sites will 
require the following actions: 

Responsible Entity 

U.S. Army Corps of Engineers, 
Seattle District 

U.S. Environmental Protection 
Agency, Region X 

Washington Department of Natural 
Resources 

Washington Department of Ecology 

Washington Departments of Fisheries 
and Wildlife 

City of Seattle, City of Everett, 
and Pierce ~ounty 

Action 

40 CFR 230.80 - Federal Advanced 
Identification of Disposal Sites 

Sections 10 and 404 Permits for 
Specific Dredging Projects (for 
disposal site use) 

40 CFR 230.80 - Federal Advanced Identi
fication of Disposal Sites 

Dredged Material Disposal Permits for 
Specific Dredging Projects (for 
disposal site use) 

Section 401 Water Quality Certifications 
for Specific Dredging Projects (for 
disposal site use) 

Hydraulics Project Approvals for 
Specific Dredging Projects (for 
disposal site use) 

Shoreline Substantial Development 
Permits for the Disposal Sites within 
1ach Jurisdiction 

Subsequent Environmental Review. After completion of the Phase I portion of 
the PSDDA study, individual dredging projects where unconfined, open-water 
disposal at the identified sites is being proposed, will be reviewed for 
compliance with the appropriate regulatory requirements, as specified above • 

CP/FS-3 



Authors - Principal Contriblttors to the Final EIS. Staff of the principal 
agencies prepared the PSDDA FEIS with advice and input from other agencies, 
local governments, ports, Indian tribes, various organizations, and private 
citizens who served on three technical work groups. See section 7 of the 
environmental impact statement (bIS) for a list of specific contributors to 
the EIS. 

Cost of Reports. The FEIS is available at no charge by calling the person (or 
writing to the address) shown below. 

Management Plan Report and Final EIS Issue Date: Publication of Notice of 
Availability in Federal Register (anticipated July 15, 1988). 

Tiffie and Place of Final Public Meetings. The final public meetings on the 
draft EIS and supporting documents were held: 

7:30 p.m., Wednesday 
10 February 1988 
Joint Use Auditorium 
Federal Center South 
4735 E. Marginal Way S. 
Seattle, Washington 

Date Final Action Planned. 

7:30 p.m., Thursday 
11 February 1988 
City Hall, Council Chambers 
Port Townsend, Washington 

Federal agencies - completion of the Federal Record of Decision (fall 1988) 

State Agencies - Issuance of the shoreline permits for the selected 
disposal sites (sumruer/fall 198b) 

CP/FS-4 

• 

• 

• 



• 

• 

• 

SUMMARY 

This Final Environmental. Impact Statement (FEIS) evaluates alternatives con
sidered in selecting public multiuser tmconfined, open-water sites for the 
disposal of dredged material in the Phase I area of the Puget Sotmd Dredged 
Disposal Analysis (PSDDA), a comprehensive study of unconfined dredged mate
rial disposal in deep waters of Puget Sound. The study is being tmdertaken as 
a cooperative effort by the U.S. Army Corps of F.ngineers (Corps), U.S. Envi
ronmental Protection Agency (EPA), and the State of Washington Departments of 
Natural Resources (DNR) and Fcology (Fcology). A management plan for the 
Phase I area (central Puget Sotm.d) has been prepared which identifies selected 
tmconfined, open-water disposal sites, evaluation procedures for dredged 
material being.considered for disposal at these sites and site management 
considerations including environmental monitoring. This summary contains 
information from both the environmental impact statement and the Management 
Plan Report (MPR) which has been adopted as part of the FEIS by reference. 

PUGET SOUND NAVIGATION AND DREDGING 

Navigation waterways of Puget Sound have played a vital role in the region's 
economic development and growth. Combined Port of Seattle and Port of Tacoma 
activity produces over 70,000 jobs and an annual business volume of nearly 
$4 billion. There are 34 port districts serving the region. Some 50 miles of 
navigation channels, about 50 miles of port terminal ship berths, and more 
than 200 small boat harbors must be periodically dredged to maintain the 
commercial and recreational services provided by these facilities. Over the 
period 1970-1985, an estimated 24.8 million cubic yards (c.y.) of sediments 
were removed from Puget Sound harbors and waterways by various dredgers. 
These included private developers and public entities (e.g., Federal and State 
agencies, ports, and local governments) responsible for funding and under
taking dredging projects. To place this activity in some perspective, 
periodic dredging for navigation improvement and maintenance projects occurred 
in only an estimated 0.08 percent or less than 2 square miles of the total 
2,500 square mile surface area of Puget Sound. 

PUGET SOUND DREDGED MATERIAL DISPOSAL 

Historic Practice. During early develop:nent of Puget Sound waterways, dredged 
material was often used as a convenient source of fill material for associated 
harbor and terminal improvements. This practice has continued, but at a much 
lesser rate in recent years, as public policy has been to protect environ
mentally important tidal areas, wetlands, and marshes. Consequently, near
shore disposal options are limited. Upland disposal is quite costly and may 
also have adverse environmental impacts. In the future, for many projects, 
disposal in deep and reiatively deep marine waters is expected to be a pre
ferred option for environmental, as well as economic, reasons. 

Public Unconfined, Open-Water Disposal Sites. Until 1970, dredged material 
disposal in Puget Sound was discharged at sites generally selected by each 
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dredger. At that time, disposal site designation guidelines were formulated 
by an interagency committee chaired by DNR, and more than 10 s:i:,ecific public 
multiuser disposal sites were established. Nearly all unconfined, open-water 
disposal has since occurred at these sites. In the 1970-1985 period, about 
9 million cubic yards or approximately 36 percent of the total material 
dredged was released at the designated disposal sites with most of the remain
ing material used as an economic source of landfill even though much of it 
would have been acceptable for open-water disposal. when compared with the 
250-300 million c.y. of sediment that were discharged by the rivers flowing 
into Puget Sound over this san.e period, it can be concluded that only about 
2 percent of the total annual sediment loading was due to dredged material 
disposal from new projects. Maintenance dredging adds no additional sediment 
loading. 

Key Regulatory Authorities. Section 404 of the Federal i-.ater Follution 
Control Act (FWPCA) Amendments of 1972 established a permit program, adminis
tered by the Secretary of· the Army. This program is used to regulate the 
discharge of dredged material into waters of the United States. It also is 
used to specify disposal sites in accordance with Section 404(b)(l) Guidelines 
developed in interim final form by EPA in 1975. The Guidelines concentrated 
on specifying the tools to be used in evaluating and testing the impact of 
dredged or fill material discharges on waters of the United States. In 1977, 
the FWPCA was substantially amended as the Clean \i'ater Act (CWA). In 1980, 
EPA, in conjunction with the Corps published final Guidelines for the speci
fication of disposal sites for dredged or fill material. These specify that 
the disposal of dredged material must not result in an "unacceptable adverse 
impact" to aquatic ecosystems. Simultaneously, proposed rules for testing 
requirements were published. Although final rulemaking has not taken place, 
ttie testing requirements and procedures have been impler,1ented by the Corps as 
a matter of policy. 

Congres& granted to the States the responsibility for certifying under Section 
401 of the CWA that a proposed discharge, resulting from a project described 
in a Corps public notice issued under Section 404 of the CWA, wil 1 comp!)' wit.b 
the applicable provisions of the State and Federal water quality laws. This 
certification is required for any Federal activity, and from any applicant for 
a Federal permit to conduct any activity, which may result in any discharge 
into State waters. Compliance with Section 401 also ensures that any such 
discharge will comply with the applicable provisions of Sections 301, 302, 
30J, 306, and 307 of the CwA and relevant State laws. 

Dredged Material Research. Considerable nationwide research has been accoro
plished since the early 1970's through the Corps' Dredged Material kesearch 
Program (DMRP) in assessing the environmental effects of dredged material 
disposal. This research fias been used by the Corps in ~aking decisions on 
dredged material disposal. DMRP has shown that most dredged material is 
acceptable for open-water disposal and can have uany beneficial uses~ 
including fish and wildlife habitat development. As part of the DMRF, studies 
were conducted in Elliott Bay and elsewhere in Puget Sound. Pueet Sound 
examples of beneficial use of dredged material include Jetty Island at 
Evt!rett, clam habitat development at Oak Bay Canal, and a beach feed erosion 
control project at Keystone Harbor on Whidbey Island. 
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SITUATION LEADING TO PUGET SOUND DREDGED DISPOSAL ANALYSIS 

Closure of •Disposal Sites. The Fourmile Rock and Port Gardner disposal sites 
were closed in 1984, due in part to public controversy associated with use of 
these particular locations. While the Fourmile Rock site was reopened in 
1985, it closed again in June 1987, when the shoreline permit for the site 
expired. The Commencement Bay site closed in June 1988. Accordingly, there 
are currently no unconfined, open-water disposal sites available in the Phase 
I area. This condition creates uncertainty with regard to future disposal of 
dredged material and highlights the urgency of having an acceptable dredged 
material disposal management plan if maintenance of navigation channels is to 
continue. 

Past Dredged Material Evaluation. Until 1984, Puget Sound dredged material 
sampling, testing, and test interpretation requirements were established on a 
project by project basis. EPA and the Corps, in cooperation with Ecology, 
assessed non-Corps dredging projects. The Corps conducted the evaluations for 
federally authorized Corps navigation projects. (For the purposes of this 
report, federally authorized navigation projects include Corps projects 
authorized under various River and Harbor Acts as well as all other federally 
operated channels such as Navy, U.S. Coast Guard, NOAA, etc.) In the case of 
Corps navigation projects, Seattle District developed testing procedures for 
each project in cooperation with Ecology and EPA. These procedures, developed 
programmatically for Corps projects, were also required, as appropriate, for 
non-Corps permit applicants. 

Case-by-case evaluations did not provide local authorities with sufficient 
assurance that aquatic resources at the disposal sites were being adequately 
protected. ~he Puget Sound area is unique relative to other regions of the 
Nation in that local governments also play a key role in dredged material dis
posal, through their shoreline master programs under the State shoreline 
permit process. Local jurisdictions can condition or restrict dredging and 
dredged material disposal. 

The lack of fully consistent evaluation procedures, or specific objective 
decision criteria led, in part, to the establishment of interim disposal 
criteria by EPA and Ecology for the Fourmile Rock disposal site in Seattle's 
Elliott Bay in 1984 and the Port Gardner site near Everett in 1985. The 
Fourmile Rock criteria became a condition of the local shoreline permit issued 
by the city of Seattle and the Port Gardner criteria a condition of the city 
of Everett permit for the existing Port Gardner site. Subsequently, in 1985, 
Ecology developed the Puget Sound Interim Criteria (PSIC) to ensure that the 
other Puget Sound disposal sites did not experience similar problems. These 
criteria have been used in the interim pending development of regional 
Sound-wide guidelines for dredged material disposal. 

Puget Sound Pollution and Contaminated Sediments. The past practice of 
discharging untreated or only partially treated industrial and municipal 
effluent into Puget Sound, combined with potentially harmful chemicals from a 
variety of other point and nonpoint sources, has resulted in the degradation 
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over time of the water and sediment quality in some areas of Puget Sound. 
Increasing scientific evidence about the harmful effects of pollution on the 
estuary has served to heighten public and agency concern about the long term 
environmental health of the estuary and the impact that various activities can 
have on the Sound's ecosystem. Recent efforts to establish better regulatory 
control of pollutants at their source have resulted in geuer!il improvements in 
water quality. Additionally, ongoing planning and cleanup actions by the 
Puget Sound Water Quality Authority (PSwQA), Ecology, EPA, local governments, 
and others are expected to further improve the marine environment. Concerns 
rt:!main, ho1,;ever, becaust! the St:!diments near industrialized and developed areas 
may remain contaminated from past waste discharge practices. This is because 
potentially harmful and persistent chemicals tend to bind to the sediment 
particles and settle to the bottom. While considerable improvements have been 
made, more remains to be done. 

Data indicate that pollutants, which have entered the raajor harbor areas 
through various sources, have accumulated over time in a variety of shoreline 
areas, including navigation channels and vessel berthing locations. Dredging, 
in the process of maintaining the Sound's navigation system, must sometimes 
involve the removal and disposal of contaminated sediments. 

The PSDDA study has recognized the requirement for dealing with contaminated 
sediments. However, the study focus has been primarily on disposal of the 
majority of dredged material which is expected to be found "clean" or uncon
tarainated, and therefore acceptable for unconfined, open-water disposal at 

• 

designated public multiuser sites. These are locations where any dredger can • 
dispose of dredged material, provided that the material has been evaluated and 
disposal approved by the appropriate regulatory agencies. A separate study by 
the State of 'washington is underway 1,;hich will address the specific require-
ments of dredged material found unacceptable for disposal at the PSDDA 
designated sites. 

PUGLT SOUND DREDGED DISPOSAL ANALYSIS (PSDDA) 

Environmental and economic considerations are both major factors supporting 
tilt:! need for long range regional planuing as a lasting, effective solution for 
dredged material disposal problems. No longer can disposal alternatives be 
planned independently for multiple projects in a given area. Regional dredged 
material disposal management programs offer greater opportunities for environ
mental protection, reasonable proJect costs, and greater public acceptance 
than total case-by-case decisionmaking. A dredged material disposal manage
ment !Jlan for unconfined, open-water disposal has been developed through Lhe 
PSDDA study. This plan is unique to the Puget Sound area because the data 
supporting many elements of the plan are Puget Sound based. Also the plan 
reflects the social values of this region and is responsive to the unique role 
from a national perspective, of local government, in the management of open
water dredged material disposal sites. 

Study Scope. The Corps, EPA, Did<., and Ecology began the l:'SDDA study in April 
1985. The study is a 4-year-long effort being conducted in two overlapping 
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phases, each about 3 years in length. As shown in figure 1, Phase I covers 
central Puget Sound, including the Sound's major urban centers, Tacoma, 
Seattle, and Everett. Phase II, initiated in April 1986, covers the north and 
south Sound areas, including Olympia, Port Townsend, Port Angeles, Anacortes, 
Bellingham, and other locations of dredging activity. Separate Phase II 
documents, including a DEIS, will be prepared and distributed during the fall 
of 1988 for public review and comment. 

Study Goal and Objectives. The goal of PSDDA is to provide publicly accepta
ble guidelines governing environmentally safe unconfined, open-water disposal 
of dredged material, thereby improving consistency and predictability in the 
decisionmaking process. Public acceptability involves c.onsideration of a wide 
range of factors. Among these are technically sound evaluation procedures and 
practicability, which includes cost effectiveness. Study objectives are to: 
(1) identify acceptable public multiuser unconfined, open-water disposal 
sites; (2) define consistent and objective evaluation procedures for dredged 
material to be placed at those sites; and (3) formulate site use management 
plans that will ensure adequate site use controls and program accountability. 

Study Limitations. Although PSDDA is identifying specific disposal sites and 
site management plans for unconfined, open-water disposal, locations for con
ventional upland/nearshore sites and confined disposal sites (confined aquatic 
or upland/nearshore) are not being specified via PSDDA. There are several 
reasons for this. First, while disposal in Puget Sound revolves around many 
regionwide and statewide issues, disposal on land (especially for contaminated 
material) is very much associated with local government decisions regarding 
land uses. Second, the authorities of the various agencies involved in PSDDA 
(such as the CWA) are not as easily applied to land. And last, the State of 
Washington, in a recently initiated study, is addressing the confined disposal 
options and associated testing procedures, building on the work done through 
PSDDA. 

An evaluation comparing the potential impact of dredged material disposal to 
the impacts of other water-related activities in Puget Sound is also beyond 
the scope of this study. However, due to the limited areas to be dredged and 
the conditions imposed by regulatory agencies, dredged material disposal at 
unconfined, open-water sites has very little potential for affecting the 
overall ecosystem of Puget Sound. This conclusion is supported by information 
derived from the PSDDA study and presented in study documents. 

PSDDA PHASE I (CENTRAL PUGET SOUND) 

Study Findings. The following are key findings of the PSDDA study for the 
Phase I area: 

o About 22.7 million cubic yards (c.y.) of bottom sediments could be 
dredged from Phase I area harbors and waterways over the period 1985-2000 as 
compared to the 16.8 million c.y. removed between the years 1970 to 1985 • 
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o A management plan has been prepared that addresses the needs of uncon
fined, open-water disposal including (a) disposal site locations, (b) site 
management conditions, (c) dredged material evaluation procedures, (d) dis
posal site management, (e) disposal site environmental response monitoring, 
and (f) dredged material data management. 

o The management plan for the .i:'hase I area meets the PSDDA goal and 
accomplishes each of the study objectives. 

o Specific project by project evaluations, to be made under the Section 
404(b)(l) Guidelines and Section 401 Water Quality Certification review, will. 
establish actual dredged material volumes that can be placed in unconfined, 
open-water disposal sites. However, through the year 2000, based on PSDDA 
proJections and estimate$, about 11.2 million c.y. of future dredged material 
is expected to be found acceptable for unconfined, open-water disposal. This 
compares with 6.8 million c.y. of dredged material actually placed in Phase I 
waters over the past 15 years. In the past, not all acceptable material was 
placed at public disposal sites. Much was used for landfill or other bene
ficial purposes. This is anticipated in the future, too. 

o Ti1e PSDDA preferred disposal sites can accor.imodate the projected 
volumes of acceptable dredged material well beyond the year 2000. 

o More extensive dredged material sampling and testing will be requir.ed 
than in the past, as well as improved disposal site management, including · 
increased permit compliance inspections and environmental aionitoring of site 
impacts. Overall, the cost of dredged material disposal is anticipated to be 
higher than it was prior to the establishment of the EPA/Ecology interim 
criteria, but less than that experienced under the interim criteria. More 
dredged rnaterial is expected to be found acceptable for ~ncunfined, open-water 
disposal under PSDDA evaluation procedures as compared to the interim 
criteria. Other disposal options, including confined aquatic capped, 
nearshore, and uplarid disposal are generally much more expensive because of 
greater handling and transport requirements, and the increasing difficulty in 
securing acceptable site locations. From a regional standpoint, the reduced 
disposal costs are expected to raore than compensate for increased costs of 
sampling, testing, and disposal site management. 

o Overall, more extensive and rigorous testing and monitoring resulting 
from PSDDA is expected to be less costly than if the PSIC were used entirely 
tt1rougt!out Puget Sound. However, the PSDDA testing and monitoring costs and 
costs associated with more material requiring confined disposal than was the 
case prior to PSI<.,, will be 1:dgnificantly higher. The aggr'=gate of these 
increased costs may result in some projects either not being dredged in the 
future or dredged at a reduced level. This could have a disruptive or adverse 
impact on the affected interests. Similarly, depending on the specific port 
or comr;,odity( ies) involved, there is a potential for cm:imodity and route 
shifts which may in turn have localized economic and social impacts. Such 
irapac ts will be less than if "No Action" or l'SIC were to be implemented. It 
is not possible to quantify either the impacted interests nor the magnitude of 
the economic or social impacts. 
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o Ehvironmental consequences were considered as various elements of the 
management plan were addressed. This is reflected in the locations chosen for 
the selected disposal sites, as well as the biological effects condition 
chosen for site management. Environmental impacts resulting from disposal at 
the selected sites are not expected to be significant, as discussed in this 
PSDDA Phase I FEIS. 

o The PSDDA plan, while unique to the Puget Sound area, fully complies 
with the Clean Water Act and its objectives to restore and maintain the 
environmental quality of the Nation's waters. Al.so it is intended to be in 
consonance with all applicable State and Federal laws and the PSWQA-adopted 
1987 Puget Sound Water Quality Management Plan. 

o Indian treaty fishing rights were addressed as part of the PSDDA 
process. 

Management Plan. Key elements of the PSDDA Management Plan for the Phase I 
area are: 

o Public M.iltiuser Unconfined, Open-Water Disposal Sites. Three public 
multiuser unconfined, open-water disposal sites have been selected which will 
partially satisfy the future dredged material disposal needs of the Phase I 
area. Because the Phase I area contains the major urban and industrialized 
centers of developnent, where significant waste discharges have occurred, only 
about 60 percent of this area's future dredged material may be found accept
able for tmconfined, open-water disposal. This compares with 90 to 95 percent 
nationally. The estimate of acceptable material for the Phase I area is based 
on existing, primarily surface sediment data, which reflects areas of higher 
contamination. Actual volumes may be more or less, and will depend on test 
results and subsequent evaluations by regulatory agencies. 

An unconfined, open-water disposal site has been located in each of the 
Tacoma, Seattle, and Everett urban embayments of Commencement Bay, Elliott 
Bay, and Port Gardner, respectively. The sites, while varying in size 
primarily due to bathymetry, average about 350 acres in potential bottom 
impact area. Fach site includes a 900-foot radius, 58-acre surface disposal 
zone within which all suitable dredged material must be released. 

The selected disposal sites are all located in areas relatively free of 
important biological resources and human use activities. Particularly valu
able and unique resource areas were avoided. The center of the Commencement 
Bay disposal zone is located approximately 1 mile west of Browns Point, in 
water about 550 feet deep. In Elliott Bay, the center of the disposal zone is 
located about 3/4 of a mile north of Harbor Island, in water 265 feet deep. 
The center of the Port Gardner disposal zone is located about 2-1/4 miles 
southeast of Gedney Island, in approximately 420 feet of water. 
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o Site Management Condition. Alternative site management conditions were 
evaluated in recognition that sotJe environuental impactb may Le associated 
with use of the disposal sites. 1hese management conditions relate to the 
potential for long-term chemical effects that might be allowed on biological 
resources, due to dredged material disposal. Short-term physical impacts that 
will occur due to burial, are accepted as part of site use. The selected 
management condition for the Phase I sites could allow up to "minor adverse 
effects" on biological resources that may be present or :.:1ove across the 
disposal sites. However, because only acceptable sediments will be discharged 
at the disposal sites, the aggregate condition of each site is expected to be 
substantially better than allowed under the selected management condition 
(site condition II). 

o Evaluation Procedures. Comprehensive dredged material evaluation 
procedures governing sampling, testing, and test interpretation (disposal 
guidelines) have been developed through FSDDA to ensure that conditions at the 
disposal sites are consistent with site management objectives. The evaluation 
procedures are intended to be used, as appropriate, in support of assessments 
of specific projects conducted under the Federal Section 404(b)(l) Guidelines 
and under the State of Washington guidelines used in evaluating projects for 
Section 401 Water Quality Certifications. Other provisions of the CWA confirm 
the authority of the Secretary of the Army to maintain navigation by stating 
that this authority is not affected or impaired by provisions of the Act 
(33 U.S.C.A. 1344(t) and 33 u.s.c.A. 137l(a)). 

o Site Management Plans. Disposal site management plans have been for
mulated to address navigation and discharge conditions of disposal permits, 
and subsequent disposal site environmental monitoring. The monitoring plan is 
intended to ensure that acceptable conditions at the site are not exceeded and 
to provide a basis for any necessary plan adjustments. 

Alternatives. This FEIS describes and evaluates the selected and alternative 
disposal sites. Also discussed are alternative biological effects conditions 
considered for disposal site management. Site raanagement includes the appli
cation of evaluation procedures to assess the acceptability of dredged mate
rial for unconfined, open-water disposa.L. The evaluation procedures are des
cribed in the accompanying l1PR. A No Action alternative, which would continue 
use by Ecology and EPA of the PSIC for dredged material disposal, is presented 
in the FEIS. This alternative would result in very limited unconfined, 
open-water disposal i,n Puget Sound due to both the application of the PSIC and 
the discontinuation of public multiuser disposal sites. The latter would 
occur because local governments have established shoreline permit conditions 
for a multiuser site that probably could not be met by most dredgers. These 
conditions require that comprehensive treatment be given to dr~dged material 
disposal including all the objectives addressed by PSDDA. Few dredgers have 
the necessary resources to accomplish this. 

The No Action alternative could result in no dredging for some projects as 
other disposal options may be cost prohibitive. Social impacts could include 
lost employment and reduced property values. Some adverse environmental 
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impacts may also occur during the construction of new facilities even if those 
areas where marine facilities are relocated to waters accessible to navigation 
without dredging • 

o Alternative Disposal Sites. The alternative disposal site in Commence
ment Bay overlaps the selected site on the north, and ranges in depths from 
540 to 560 feet of water. The alternative site has somewhat higher currents 
than the selected site. Currents are important considerations in that low 
current areas tend to be locations where sediments naturally settle out of the 
water. Therefore, dredged material placed at these locations (depositional 
areas) would tend to stay there. This facilitates environmental monitoring of 
the site which allows verification of site conditions. 

The alternative disposal site in Elliott Bay lies southwest of DNR's existing 
diposal site called Fourmile Rock, approximately 4,000 feet south of Magnolia 
Bluff. The alternative site is located in water depths ranging from 500 to 
600 feet. While the currents along the bottom are generally low, they are, 
however, greater than at the selected site. 

The center of alternative site No. 2 in Port Gardner is located 9,000 feet 
southwest of the mouth of the Snohomish River and 4,000 feet from shore, in 
water depths that vary from 320 to 420 feet. This alternative site is located 
just north of the existing Port Gardner DNR. disposal site. Though also in a 
low current area as is the selected site, aquatic resources are more abtmdant 
and closer here than at the selected site. In addition, approximately 
one-half of this site may be covered by the U.S. Navy's Revised Application 
Deep C.Onfined Aquatic Disposal (RADCAD) site, which the Navy has been per
mitted to use as their disposal site for material generated by the new Navy 
Homeport facility. 

Alternative site No. 3 for the Port Gardner area is located in Saratoga 
Passage, approximately 1 nautical mile from either shore on the east and 
west. Water depth is approximately 350 feet. This area has the lowest bottom 
currents of any site investigated, but proximity of proposed aquaculture 
facilities, along with the additional transport distance from major dredging 
areas, make this site less suitable. 

o Alternative Biological Effects Conditions for Site Management. The 
selected biological effects condition for site management was developed based 
on evaluation of the potential effects to biological resources that could 
result from the tmconfined, open-water disposal of dredged material in Puget 
Sound waters. Alternative site conditions were derived using field and 
laboratory data to determine varying levels of sediment quality and potential 
biological effects at the disposal site. Three alternative site conditions, 
describing the potential impacts on biological resources at the site, were 
carried through the entire study. They range from "no" effects to "moderate" 
effects resulting from the type of dredged material that could be placed at 
the sites: 

a. Site Condition I: "No" adverse effects to site biological resources 
due to sediment chemicals of concern • 
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b. Site Condition II: "Minor" adverse effects to site biological 
resources due to sediment chemicals of concern. 

c. Site Condition III: "Moderate" adverse effects to site biological 
resources due to sediment chemicals of concern. 

These site conditions represent three potential mutually exclusive alterna
tives for the selected biological effects condition at the Phase I disposal 
sites. Only one of these conditions was chosen for use at all the Phase I 
sites, based on agreement of the regulatory agencies and upon public input and 
review. The selected site management condition for the Phase I sites is Site 
Condition II. 

Environmental Analysis. The disposal sites were selected based on careful 
consideration of a number of factors, including biological resources, human 
uses, physical parameters and haul distances from dredging projects. The 
selected sites are in locations where significant adverse environmental 
impacts to the quality of the human environment (per NEPA) are not anticipated 
and human use conflicts have been minimized to the maximum extent practicable. 

The environmental impacts associated with alternative biological effects 
conditions for site management were also examined. The selected site manage
ment condition will not result in tmacceptable adverse impacts. A full dis
cussion of the environmental impacts associated with the alternatives is 
contained in this FEIS. An EIS was prepared to "encourage and facilitate 
public involvement in decisions which affect the quality of the human 
environment" (40 CFR 1500.2). 

TI1e selected alternatives for the Phase I area result from the use of site 
management condition II at the site selected for each of the three major 
dredging areas. The environmental consequences of the selected alternatives 
are summarized below. 

Some localized reductions in air quality may occur in the vicinity of the 
unconfined, open-water disposal sites, primarily due to exhaust emissions from 
the internal combustion engines of the disposal equipment. L:>calized increases 
in noise levels may also occur during disposal operations. These adverse 
effects from noise, and to air quality, at the disposal sites will be short 
term, intermittent, and relatively buffered from other human uses, and are 
therefore not considered significant. L:>ng-term or persistent adverse effects 
are not anticipated. 

Temporary reductions in water quality at and around the disposal sites will 
occur during disposal operations. These will include minor depression of 
dissolved oxygen, increases in turbidity, and release of organic matter and 
sediment-associated contamination. These effects will be primarily associated 
with the disposal plume. Though they may be measurable throughout the water 
column, the effects will be most noticeable in the bottom layer, near the 
sediment/water interface (the nepheloid layer). For dredged material that is 
acceptable for unconfined, open-water disposal, these adverse effects to water 

S-10 

• 

• 

• 



• 

• 

• 

quality will be minor and temporary, with rapid dilution or dispersion sub
sequent to disposal. In general, turbidity associated with disposal opera
tions is substantially less than that occurring during riverine, high-water 
discharge periods, or from vessel passage in navigation channels. The latter 
situation occurs when the vessel bottom is near the bottom of the waterway. 
Disturbance is caused by propeller action or vessel induced currents. Signi
ficant or unacceptable effects are not anticipated. 

Environmencal consequences from unacceptable sediment quality at the disposal 
sites have the potential to be persistent and long term (assuming continued 
use). As measured by concentrations of sediment chemicals, the quality of 
sediments may either decrease or increase at the disposal sites, depending on 
the present site sediment chemical levels (e.g., sediment quality of portions 
of the Elliott Bay and Commencement Bay sites would likely improve with use). 
For the Port Gardner site, a decrease in sediment quality within this site is 
expected, given the relatively undisturbed existing nature of this area. 

While the PSDDA selected site management condition (Condition (II) would allow 
sublethal adverse effe~ts to occur at each of the disposal sites, this degree 
of adverse effect is generally not anticipated, given the nature of the mate
rial placed at these sites. Because only acceptable sediments will be dis
charged at the disposal sites, the aggregate condition of each site is 
expected to be substantially better than allowed under the selected management 
condition. 

State water quality·standards (WAC 173-201) will be met by site condition II. 
At each disposal site a dilution zone will be established. The dilution zone 
will include the disposal site and area between the disposal site boundary and 
the perimeter line established for monitoring the disposal site. Individual 
project water quality certifications, authorizing the discharges, will refer
ence the dilution zone where no acute conditions to the aquatic biota will be 
allowed (WAC 173-201-035(4)(a)). Site condition II meets this standard. In 
summary, adverse effects to the quality of sediments resulting from the PSDDA 
alternatives are not expected to be significant. 

Designation and use of the disposal sites will result in periodic burial of a 
portion of the subtidal bottom area of central Puget Sound in each of the 
respective bays. Due to this periodic physical disruption of the sites, these 
areas will be intermittently removed from benthic production. These losses 
are not considered significant, as the sites are located to minimize adverse 
biological effects. 

Benthic, sessile (immobile) species present at the center of the unconfined, 
open-water sites will be buried during discharge of dredged material. This 
will result in a loss of some organisms, especially in those areas of the 
disposal site where the burial depths are greater than that which the 
organisms can penetrate. At the more active sites (e.g., Elliott Bay), 
continued physical disruption of the site will impair any substantial recovery 
in these areas while the site is in use. However, some site recolonization by 
benthic species will be likely between disposal operations. Some recolonizers 
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may experience minor increases in body burden levels of chemicals within the 
site. These levels will not result in significant acute toxicity to these 
species, nor will the levels exceed values considered to be harmful to human 
health. Though net losses of benthic production in the sites are considered 
long term, sites have been located to prevent significant adverse effects to 
the aquatic ecosystem as a whole. 

The relatively few bottom-feeding fish and mobile shellfish (crabs and shrimp) 
utilizing the unconfined, open-water disposal sites are expected to be tempor
arily displaced from portions of the sites where disposal has most recently 
occurred. The displaced epifauna could experience some reduced survival to 
the extent that the overall ecosystem in the vicinity of the site is at carry
ing capacity. In addition, less mobile individuals within the site (or per
haps partially dug into the surface of the site) will be buried and lost. As 
the sites were located away from areas where these species concentrate, the 
displacement and resulting effects should not be significant. 

Disposal activities, with barge and tug passage and associated noise, will 
displace birds found at the disposal sites during the very short time of 
individual disposal operations. Though much less common, any marine mammals 
found in the area will also be displaced. Given the existing level of naviga
tion traffic found at and near the sites, this temporary displacement is not 
expected to result in significant effects to these species. 

Compared to the No Action alternative, tug and barge traffic to and from the 
disposal sites will have a greater potential for conflicts with recreational 
and commercial fisheries in each of the bays. All three of the selected sites 
are located within the usual and accustomed fishing grounds (as of 1974) of 
several Puget Sound tribes. However, the potential conflicts with Indian 
fishing activities have been addressed in this FEIS. Appropriate project 
specific actions will be taken to avoid any conflicts with tribal fishing 
operations. 

The estimated volumes of dredged material that might be discharged at the 
unconfined, open-water disposal sites are shown in tables la, lb, le, and ld. 
The8e tables are based on the following simplifying assumptions: (1) for a 
given site management condition, no dredged material would be discharged at 
the site that would result in that site condition being violated, and (2) all 
material that would be acceptable for discharge at the sites would be placed 
there. Each of the tables also gives, for comparison purposes, the estimated 
volume of dredged material that could be found acceptable for unconfined, 
o~en-water disposal under PSIC. The cost consequences to dredging and dredged 
material disposal are shown in tables 2, 3, and 4. Volumes estimated to be 
discharged at the unconfined, open-water disposal sites under the selected 
site condition represent about 60 percent of the forecasted volumel/ for the 
next 15 years in central Puget Sound. This compares well with the-historic 
36 percent of dredged caterial volumes froc 1970 to 1985 that were actually 
discharged at the existing Phase I unconfined, open-water sites. 

!/Excluding the 3.3 million c.y. of dredging associated with the U.S. Navy 
Homeport project at Everett, Washington. 
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TABLE la 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

1985-2000 

Commencement Bay (CB) and vicinity 
(1,000 C.Y.) 

Volume That Could 
be Discharged at Total 

Forecasted 
Dredging 

Volume 

the Designated Volume to 

Alternative 

Site Management Condition 

I 
II 
III 

No Action (PSIC).1/ 

3,929 
3,929 
3,929 

Total 
Forecasted 
Dredging 

Volume 

3,929 

CB Unconfined, Open- Confined 
Water Disposal Sit_e_±_I ___ D_i_s~p_o_s_a_l_z_J_ 

1,348 
3,160 
3,776 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas3/ 

225 

2,581 
769 
153 

Volume to 
Confined 
Disposal 

3,704 

!/Estimated volume of future dredged material that could be discharged at 
the selected sites (once permitted) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

1/Confined disposal can include upland, nearshore, and/or confi~ed aquatic 
disposal methods. 

1/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis. 

4/PSIC: Puget Sound Interim Criteria 
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TABLE lb 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

1985-2000 

Alternative 

Site Management Condition 

I 
II 
III 

No Action (PSIC)!/ 

Elliott Bay (EB) and vicinity 
(1,000 C.Y.) 

Total 
Forec:asted 
Dredging 

Volume 

10,525 
10,525 
10,52) 

Total 
Forecasted 
Dredging 

Volume 

10,350 

Volume That Could 
be Discharged at 
the Designated 
EB Unconfined, Open
Uater Disposal Site11 

3,113 
3,374 
6,162 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water AreasJ/ 
= 

1,350 

Volume to 
Confined 
Disposal21 

7,412 
7,151 
4,363 

Volume to 
Confined 
Disposal 

9,175 

!/Estimated volume of future dredged material that could be discharged at 
the selected sites (once permitted) such that the site manar,ement conciition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal wethods. 

3/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis. 

~/PSIL: Puget Sound Interim Criteria 
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TABLE le 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

1985-2000 

Alternative 

Site Management Condition 

I 
II 
III 

No Action (PSIC)~/ 

Port Gardner (PG) and vicinity 
(1,000 C.Y.) 

Total 
Forecasted 
Dredging 

Volume 

4,943 
4,943 
4,943 

Total 
Forecasted 

· Dredging 
Volume 

4,943 

Volume That Could 
be Discharged at 
the Designated 
PG Unconfined, Open
Water Disposal Site1/ 

2,212 
4,684 
4,943 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas 3/, 

675 

Volume to 
Confined 
Disposal_i/ 

2,731 
259 

0 

Volume to 
Confined 
Disposal 

4,268 

!/Estimated volume of future dredged material that could be discharged at 
the selected sites (once permitted) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

1/Confineddisposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

2,/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis • 

. YPSIC: Puget Sound Interim Criteria 
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Alternative 

TABLE ld 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

1985-2000 

Total Phase I Area 
(1,000 C.Y.) 

Total 
Forecasted 
Dredging 

Volume 

Volume That Could be 
Discharged at the 
Designated Phase I 
Unconfined Open
Water Disposal Sites3/ 

Site Management Condition 

I 
II 
III 

No Action (PSIC)!_/ 

19,397 
19,397 
19,397 

Total 
Forecasted 
Dredging 

Volume 

19,397 

6,673 
11,218 
14,881 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water AreasJ/ 
w 

2,250 

Volume to 
Confined 
Disposaly__ 

12,724 
8,179 
4,516 

Volume to 
Confined 
Disposal 

17,147 

!/Estimated volume of future dredged material that could be discharged at 
the selected sites (once permitted) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

3/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis. 

!/¥SIC: Puget Sound Interim Criteria 
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Alternative 

TABLE 2 

SUMMARY OF 
TESTING, DREDGING AND DISPOSAL, COMPLIANCE INSPECTION 

AND MONITORING COSTS F'OR THE 
ALTERNATIVE SITE MANAGEMENT CONDITIONS 

1985-2000 1/ 
($1,000)·-

Dredging and Compliance 
Testin~ Diseosal Inseection Monitor in~ Total 

Condition I $7,179 $259,001 $787 $712 $267,679 

Condition II 6,993 194,266 1,324 1,475 

Condition III 5,810 139,492 1,756 3,014 

No Action (PSIC) 6,834 323,553 375 0 

I/Assumptions and derivation of these costs are provided in EPTA and 
summarized in section 4 of this FEIS • 
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TABLE 3 

COSTS FOR TESTING, DREDGING AND DISPOSAL,. 
COMPLIANGe INSPECTIONS AND MONITORING OF' DREDGED MATERIAL 

FOR EACH DISPOSAL SITE 
1985-2000 1/ 

($1,000)·-

Alternative Port Gardner Elliott Bay Commencement Bay Phase I Area 

Site Condition I $53,930 $165,405 $46,344 $267,679 

Site Condition II 19,104 161,556 23,398 204,053 

Site (;ondition III 16,029 118,578 15,465 150,072 

No Action (PSIC) 76,194 190,470 64,098 330,762 

!/Assumptions and derivation of these costs are provided in EPTA. 
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Alternative 

Site Condition I 
Unconfined 
Confined 

Site (.;ondition II 
Unconfined 
Confined 

Site Condition Ill 
Unconfined 
Confined 

No Action (PSIC) 
Unconfined 
Confined 

TABLE 4 

SUMMARY OF TOTAL COSTS PER CUBIC YARD 
FOR EAUl DREDGING AREA 

1985-2000 
($1,000) !./ 

Port Gardner Elliott Bay 

$3.50 $5.50 
17.20 19.90 

3.30 5.30 
17.30 20.00 

3.30 5.30 
17.10 19.80 

4.60 6.50 
17.20 19.80 

Commencement Bay 

$3.60 
17.00 

3.40 
17.00 

3.40 
16.90 

4.70 
16.90 

1/Derivation of unit costs, rounded to nearest $.10, is based on cost data 
contained in EPTA. In addition to those assumptions listed in EPTA, to derive 
costs per cubic yard it was assumed that unconfined, open-water disposal would 
be the initial preference for all projects. This resulted in allocating the 
majority of testing costs (e.g., sampling and chemical testing) shown in EPTA 
to the unconfined option; , only "land biological testing" was allocated to 
confined disposal. All compliance and monitoring costs were allocated to 
unconfined, open-water disposal. 
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Mitigation Measures and Their Effectiveness. The selected sites have been 
located to avoid significant adverse effects (per NEPA) while meeting the 
in-water disposal needs of Puget Sotmd dredging. Site location and site 
management provisions are expected to mitigate any potential biological 
resource and human use conflict problems. In maintaining the chosen site 
condition, only acceptable dredged material will be discharged into the Phase 
I area disposal sites. Environmental monitoring of the disposal sites will 
allow for verification of anticipated conditions and provide a basis for site 
management changes if the monitoring demonstrates changes are needed. 

The primary mitigation feature of the PSDDA plan is embodied in the siting 
process. The selected sites are located away from shorelines, resources, and 
other amenities to preserve and maintain these resources by avoiding adverse 
effects due to dredged material disposal. Where complete avoidance of all 
resources was not possible (e.g., benthic invertebrates), the sites were 
located to minimize possible adverse effects. A minimum number of sites were 
identified to minimize the possible extent of bottom impacts throughout the 
central Puget Sound. Additionally, the sites are located in relatively 
nondispersive areas to minimize the risk of effects extending beyond the 
disposal sites (including the dilution zone) via sediment transport. 

The selected regional, effects-based disposal site management condition 
precludes the discharge of dredged material that could produce unacceptable 
adverse effects. Chem.teal effects on biological resources at the tmconfined, 
open-water disposal sites would be limited. The site condition will ensure 
that there is no acute toxicity to sensitive species onsite. The selected 
management condition fully complies with the applicable provisions of the State 
Water Quality Standards. 

Another important mitigation feature of the plan is the environmental monitor
ing that will be performed at each disposal site. Also, compliance inspections 
by the PSDDA regulatory agencies will help ensure that the site management 
condition is not exceeded. The environmental monitoring will provide verifi
cation of anticipated site conditions. 

Implementation. The Corps and EPA will share with the State of Washfogton 
responsibility for implementation of the PSDDA management plan for the Phase I 
area. DNR and Ecology, as well as Pierce County and the cities of Seattle and 
Everett, will perform the non-Federal functions. DNR will obtain shoreline 
management permits from the county and the cities for the selected sites. 
Responsibility will be shared by DNR with the Corps for site management, with 
DNR generally performing chemical and biological environmental monitoring. In 
addition to generally being responsible for physical monitoring of the dis
posal sites the Corps will develop and maintain a dredged material data man
agement system for Puget Sotmd that is intended to meet the needs of all the 
PSDDA age.ncies • 

Responsibilities of each of the PSDDA regulatory agencies under Section 404 or 
Section 401 of the CWA will be accomplished in accordance with each agency's 
authorities and policies. The PSDDA dredged material evaluation procedures 
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will be applied by each regulatory agency consistent with these authorities 

and policies. The procedures provide the basis for an overall approach which 

can meet the case-by-case requirements of both Section 404 and Section 401. 
Most elements of the PSDDA procedures are common to both authorities. How
ever, some elements are unique to either Section 404 or Section 401 require
ments. Those seeking approval for unconfined, open-water disposal will need 

to meet both requirements, i.e., undertake the full suite of PSDDA tests, as 
each agency determines is applicable. 

The Corps requirements for the evaluation of dredged material proposed for 
unconfined disposal in Puget Sound waters, as specified in Subpart G of the 
Section 404(b)(l) Guidelines, will be met primarily by the Section 404 com

ponents of the PSDDA evaluation procedures. The Section 404 component of the 
PSDDA procedures are, and will be, applied consistent with the national Corps 

process. The Corps will address other aspects of the Section 404(b)(l) com
pliance, such as impacts on navigation and national commerce and avoidance and 
minimization of impacts, including mitigation of unavoidable impacts and 
alternatives analysis on a case-by-case basis. Required national Corps 
procedures for implementation are reflected in 51 FR 19694 dated May 30, 1986 
for Corps projects and 33 CFR 320-330 for the Corps regulatory program. 

EPA will rely on the PSDDA evaluation procedures as the basis for preventing 
significant degradation of the aquatic environment, as required by Section 

404(b)(l) Guidelines. These procedures represent the testing approaches and 
procedures, allowed under the guidelines, which EPA would require during the 
evaluation of dredged material. Other aspects of the Section 404(b)(l) com
pliance, such as avoidance and minimization of impacts, including mitigation 

of unavoidable impacts, will also be addressed by EPA, during comprehensive 
reviews, on a case-by-case basis. 

Ecology will apply the appropriate PSDDA evaluation procedures in assessing 
applications for Section 401 Water Quality Certification. Initially, the 
procedures will be treated as guidelines. However, depending on actions that 

might be taken by the Puget Sound Water Quality Authority in their adoption of 
the PSDDA management plan as a feature of the PSWQA water Quality Managecent 

Plan, the PSDDA evaluation procedures may later be adopted as a State 
regulation. 

Implementation of PSDDA evaluation procedures could begin during the fall of 

1988 after the Federal Record of Decision has been completed and the shoreline 
permits obtained from the local jurisdictions. The selected disposal sites 
are expected to be available for use by the fall of 1988, after the approval 

of shoreline permits by local governments (Seattle, Everett, and Pierce 
County) and Ecology. 

Advance identification of the PSDDA disposal sites is being accomplished by 
EPA and the Corps under subpart I of the Section 404(b)(l) Guidelines (40 CFR 
230.80). Under this action a determination has been made that the selected 

Phase I disposal sites for future disposal of dredged material. This FEIS 
contains the final determination of suitability in exhibit B • 
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Details of PSDDA implementation are provided in chapter 9 of the Management 
Plan Report (MPR). 

Review and Revisions. The PSDDA agencies recognize that the state-of-the-art 
of dredged material testing and test interpretation is rapidly changing. 
Accordingly, provision is made in the management plan for annual assessments 
of the data obtained through the regulatory actions on specific dredging 
projects, as well as the information gained from environmental monitoring of 
the disposal sites after they have been in use. These assessments will be 
conducted by the PSDDA agencies with opportunities provided for participation 
by other interested agencies, organizations, and private citizens. The 
asses~ments will provide the basis for appropriate revisions to the PSDDA 
management plan. Sediment evaluation procedures, site environmental monitor
ing, and cost aspects of the plan will be reexamined. One result may be a 
reduction in the level of testing and monitoring, if that is possible without 
co□promising the environmental mandate of the CWA and applicable State author
ities. However, only the disposal site location and/or site management 
condition are presently viewed by the PSDDA agencies as the key alternatives 
for purposes of NEPA/SEPA compliance. Any change to these elements of the 
management plan has the potential for significant effects on the environment 
and ruay require preparation of a supplemental EIS to this document, should 
future changes be proposed. The other elements of the raanagewent plan, e.g., 
dredged material evaluation procedures, environmental monitoring, etc., are 
solely intended to be the means by which the site management condition is 
controlled. Accordingly, any changes to these other elements are not 
anticipated to require preparation of a supplelllental EIS. 

Areas of Controvers and Unresolved Issues. Public controversy concerning 
disposa site locations and lack of consistent site management among regional 
regulatory agencies was instrumental in initiating PSDDA. The PSDDA study 
resolved siting concerns by conducting an intensive disposal site selection 
process with disposal activities relocated to more suitable areas. The study 
addressed site manageuent concerns by developing site-specific management 
plans, including a biological effects condition for each of the Phase I sites. 

There are no known unresolved issues concerning the PSDDA disposal sites and 
site management condition. 

Relationship to Environmental Protection Statutes and Other Environmental 
Requirements. The selected disposal sites, along with the chosen site 
management condition, fully comply with pertinent Federal, State, and local 
environmental statutes and requirements. Table 5 summarizes and documents 
this compliance. 

_Study Documents. The primary tSDDA study documents include a report contain
ing the management plan, three technical appendixes which provide detailed 
information in support of the plan and this FEIS covering the alternative 
disposal sites and site management conditions considered for the Phase I area • 
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o Mana ement Plan Re ort (MPR) - Unconfined Oen-Water Disposal of 

Dredged Material Phase I Central Puget Sound. This document describes the 

study authorities, background, goal, objectives and planning process which 

resulted in the PSDDA management plan. The plan is presented with expanded 

coverage given to major program elements. Also included is a discussion on 
the implementation of the management plan. 

o Disposal Site Selection Technical Appendix (DSSTA). A detailed 
description of the disposal site selection process for future dredged material 

disposal is provided along with information on the existing disposal site and 
alternative sites considered. 

o Evaluation Procedures Technical Appendix (EPTA). This appendix covers 
the dredged material sampling, testing, and disposal guidelines developed by 
the PSDDA process. 

o Management Plans Technical Appendix (MPTA). Dredging and dredged 
material disposal permit compliance inspection requirements, environmental 

monitoring of disposal sites, and other site management activities are 
addressed here. 

o Final Environmental Impact Statement (NEPA/SEPA) - Unconfined 

0 en-Water Dis osal Sites for Dred ed Material, Phase I (Central Pu et 

Sound. This document presents and evaluates the selected Phase I area 

unconfined, open-water disposal sites and alternative sites considered. Also 
presented and evaluated for site management are the selected and alternative 

biological effects conditions. Comments received on the Phase I draft EIS and 

other supporting draft documents during the 45-days of formal public review 
(January 15 to March 1, 1988) are presented in exhibit C of the FEIS, together 

with responses by the PSDDA agencies • 
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TABLE 5 

RELATIONSHIP OF SELECTED ALTERNATIVES TO ENVIRONMENTAL PROTECTION STATUTES 
AND OTHER ENVIRONMENTAL REQUIREMENTS, 

SELECTED UNCONFINED, OPEN-WATER DISPOSAL SITES FOR 
DREDGED MATERIAL, PHASE I (CENTRAL PUGET SOUND), 

PUGET SOUND DREDGED DISPOSAL ANALYSIS 

NOTES: The compliance categories used in this table were assigned based on the following definitions: 
a. Full Compliance - All the requirements of the statute, executive order, and related regulations 

have been met. 
b. Partial Compliance - Some requirements of the statute, executive order, or other policy and 

related regulations remain to be met (see footnotes). 
c. Noncompliance - None of the requirements of the statute, executive order, or other policy and 

related regulations have been met. 
d. Not Applicable (N/A) - Statute, executive order, or other policy not applicable. 
e. Most of the statutes and policies are fully applicable to, and must be addressed separately for, 

future individual dredging projects. 

ENVIRONMENTAL STATIITES 

Federal Statutes 

American Indian Religious 
Freedom Act of 1978, 
42 U.S. C. 199 6. 

Archeological and Historic 
Preservation Act of 1974, 
16 U.S.C. 469 et seq., 
Public Law 93-291. 

Clean Air Act, as amended, 
42 u.s.c. 7401 et seq • 

• 

No Action 

Full 

Full 

Full 

• 

Commencement Bay 
Site 1 

Condition II 

Full 

Full 

Full 

Elliott Bay 
Site 1 

Condition II 

Full 

Full 

Full 

Port Gardner 
Site 1 

Condition II 

Full 

Full 

Full 

• 
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ENVIRONMENTAL STATUTES 

Federal Statutes (con.) 

Coastal Zone Management Act 
of 1972, as amended, 16 U .S .C. 
1451 et seq. 

Deepwater Port Act of 1974, 
as amended, 33 U.S.C. 1501 
et seq. 

Endangered Species Act of 1973, 
as amended, 16 U.S.C. 1531 
et seq., Public Law 97-304. 

Estuary Protection Act, 
16 u.s.c. 1221 et seq. 

Federal Water Pollution Control 
Act, as amended by the Clean 
Water Act of 1977, 33 U.S.C 1251 
et seq. 

Federal w•ter Project 
Recreation Act, as amended, 
16 U.S.C. 4601-12 et seq. 

Fish and Wildlife Coordination 
Ac.t of 1956, as amended, 
16 U.S.C. 661 et seq. 

Land and Water Conservation 
Fund Act of 1965, as amended, 
16 U.S.C. 460d, 4601-4604 et seq. 

• TABLE 5 ( con. ) 

No Action 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Commencement Bay 
Site 1 

Condition II 

Partial l/ 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Elliott Bay 
Site 1 

Condition II 

Partial l/ 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

l/Full compliance with receipt of disposal site shoreline permits by DNR. 

• 
'Port Gardner 

Site 1 
Condition II 

Partial l/ 

Full 

Full 

Full 

Full 

Full 

Full 

Full 
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ENVIRONMENTAL STATtITES 

Federal Statutes (con.) 

Marine Mammal Protection Act of 
1972, as amended, 16 u.s.c. 1361 
et seq. 

Marine Protection, Research, 
and Sanctuaries Act of 1972, 
as amended, 33 U.S.C. 1401 
et seq. 

National Environmental Policy 
Act of 1969, as amended, 42 u.s.c. 
4321 et seq.* 

National Historic Preservation 
Act of 1966, Public Law 89-665, 
16 U.S.C. 470 et seq., as 
amended by Public Law 96-515, 
December 12, 1980. 

Rivers and Harbors Appropriations 
Act of 1899, 33 U.S.C. 401 et seq. 

Watershed Protection and 
Flood Prevention Act, as amended 
16 U.S.C., 1001, et seq. 

Wild and Scenic Rivers Act of 
1968, as amended, 16 U.S.C. 1271 
et seq • 

TABLE 5 (con.) 

No .Action 

Full 

N/A 

Full 

Full 

Full 

N/A 

N/A 

Commencement Bay 
Site 1 

Condition II 

Full 

N/A 

Partial 1./ 

Partial ]j 

Full 

N/A 

N/A 

.!_/Full compliance with completion of the Federal Record of Decision. 

Elliott Bay 
Site 1 

Condition II 

Full 

N/A 

Partial 1./ 

Partial 2/ 

Full 

N/A 

N/A 

Port Gardner 
Site 1 

Condition II 

Full 

N/A 

Partial!/ 

Partial '];./ 

Full 

N/A 

N/A 

2/Full compliance with completion of ongoing investigations of potentially historic shipwrecks 
located at the Elliott Bay disposal site. 

• • • 
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ENVIRONMENTAL STATUTES 

Executive Orders and Regulations 

Economic and Environmental 
Principles and Guidelines for 
Water and Related Land Resource 
Implementations Studies, 48 CFR 
10249-10258, 10 March 1983. 

Environmental Effects Abroad 
of Major Federal Actions EO 12114. 

Floodplain Management, 
EO 11988, 24 May 1977. 

Navigable Waters, Discharge of 
Dredged or Fill Material, 
40 CFR 230. Environmental 
Protection Agency. 

Protection of Wetlands, 
EO 11990. 

Regulatory Programs of the 
Corps of Engineers. 33 CFR 
320-330, 22 July 1982. 

Regulations for Implementing 
the Procedural Provisions of 
the National Environmental 
Policy Act of 1969, 40 CFR 
1500-1508, 29 November 1978. 
Council on Environmental Quality. 

• TABLE 5 (con.) 

No Action 

N/A 

N/A 

Full 

Full 

Full 

N/A };_/ 

Full 

Commencement Bay 
Site 1 

Condition II 

N/A 

N/A 

Full 

Full 

Fulil 

N/A };_/ 

Partial 'l:,/ 

!/Permits required for future, individual dredging projects. 
2/Full compliance with completion of the Federal Record of Decision. 

Elliott Bay 
Site 1 

Condition II 

N/A 

N/A 

Full 

Full 

Full 

N/A !/ 

Partial Jj 

• 
... ort Gardner 

Site 1 
Condition II 

N/A 

N/A 

Full 

Full 

Full 

N/A !/ 

Partial J/ 
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ENVIRONME~TAL STATUTES 

State and Local Policies 

Multiple Use Concept in 
Management and Administration 
of State Owned Lands (RCW 
79.68.060). 

State Environmental Policy 
Act of 1971 {RCW 43.21). 

Water Resources Act of 1971 
(RCW 90 .54). 

Shoreline Manage~ent Act of 
1971 (RCW 90.58) and related 
Shoreline Master Programs. 

Water Pollution Control Act 
(RCW 90 .48). 

Puget Sound Water Quality 
Authority Comprehensive Plan 

- Washington Department of 
Natural Resources Disposal 
Site Management Policy 
(WAC 332-30-166) 

TABLE 5 (con.) 

No Action 

Full 

Full 

Full 

Full 

Full 

Full 

Full '!:_! 

Commencement Bay 
Site 1 

Condition II 

Full 

Full 

Full 

Partial lf 

Full 

Full 

Partial lf 

Elliott Bay 
Site 1 

Condition II 

Full 

Full 

Full 

Partial lf 

Full 

Full 

Partial lf 

I/Full compliance with receipt of disposal site shoreline permits by DNR. 
2/Permits required for future individual dredging projects • 

• • 

Port Gardner 
Site 1 

Condition II 

Full 

Full 

Full 

Partial 1./ 

Full 

Full 

Partial If 

• 
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ENVIRONMENTAL STATUIES 

State and Local Policies (con.) 

- Washington Department of 
Ecology Water Quality 
Certification 

Land Use Plans 

City of Seattle Shoreline 
Master Program 

City of Everett Shoreline 
Master Program 

Pierce County Shoreline 
Master Program 

• TABLE 5 (con.) 

No Action 

N/A !/ 

Full 

Full 

Full 

Commencement Bay 
Site 1 

Condition II 

N/A !/ 

Partial 1_/ 

Partial]_/ 

Partial 1_/ 

Elliott Bay 
Site 1 

Condition II 

N/A !/ 

Partial 1_/ 

Partial ];_/ 

Partial 1_/ 

I/Permits required for future individual dredging projects. 
1/Full compliance with issuance of disposal site shoreline pennits to DNR. 

• 
Port Gardner 

Site 1 
Condition II 

N/A !/ 

Partial 1_/ 

Partial 1_/ 

Partial 1_/ 
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SECTION 1. PURPOSE AND NEED FOR ACTION 

1.01 General. This final environmental impact statement (FEIS) presents the 
alternatives considered in identifying the public multiuser confined, open
water sites selected for the disposal of dredged material in the Phase I area 
of the Puget Sound Dredged Disposal Analysis (PSDDA) study. This study is 
being conducted by the U.S. Army Corps of Engineers, Seattle District (Corps); 
the Environmental Protection Agency, Region X (EPA); and Washington Depart
ments of Natural Resources (DNR) and Ecology (Ecology). 

The recognized need for dredging and dredged material disposal in Puget Sound 
and the following conditions led to the PSDDA study: 

o Two of the three existing central Puget Sound disposal sites were 
closed when the study began due in part to public concerns over site manage
ment. While one of the sites reopened for 1 year it closed again in June 1987. 
All three of the sites are now closed due to the expiration of the local 
shoreline permits issued to DNR for these sites. 

o There were agency and public concerns with regard to proper disposal 
site locations. Objections were raised about the proximity of the existing 
Port Gardner and Fourmile Rock disposal sites to residential and public 
recreations use areas. 

o The lack of fully consistent evaluation procedures, or specific 
objective decision criteria led, in part, to the establishment of interim 
disposal criteria by EPA and Ecology for the Fourmile Rock disposal site in 
Seattle's Elliott Bay in 1984 and the Port Gardner site near Everett in 1985. 
The Fourmile Rock Interim Criteria (FRIC) became a condition of the local 
shoreline permit issued by the city of Seattle to DNR, and the Port Gardner 
interim criteria a condition of the city of Everett permit for the existing 
Port Gardner site. Subsequently, in 1985, Ecology developed the Puget Sound 
Interim Criteria (PSIC) to ensure that the other Puget Sound disposal sites 
remained permitted by local authorities. These criteria have been used as 
interim criteria pending development of regional Sound-wide guidelines for 
dredged material disposal. 

o There were no disposal site management plans nor overall disposal site 
management policy, either Federal or State. Few permit compliance inspections 
had been performed and no environmental monitoring conducted of site condi
tions due to inadequate funding. The lack of monitoring contributed to public 
concerns about the discharge of dredged materials. Without monitoring data it 
was impossible to fully assess disposal effects. 

In August 1984, the Regional Administrator for EPA asked the Corps to lead a 
Sound-wide study on dredged material disposal that would produce a program
matic EIS. The request was supported by the Washington State Governor, mem
bers of the State Congressional Delegation, the Director of Ecology, the 
Comr1issioner of Public Lands for DNR, and many others, including the Puget 

1-1 



Sound Water Quality Authority (PSWQA), by letters and personal contacts. In 

December 1985, the Corps, EPA, Ecology, and DNR began a period of intensive 
technical discussions to develop a joint study plan. The culmination of these 

efforts was the PSDDA Plan of Study, agreed to by the agencies in March 1985, 
which established the basis for the cooperative effort. The PSDDA study was 
initiated in April 1985. 

This FEIS details the alternatives for, and environmental consequences of, the 
disposal of acceptable dredged material at PSDDA-identified, unconfined, open
water sites in central Puget Sound pursuant to the National and State Environ
mental Policy Acts (NEPA and SEPA, respectively). The FEIS presents the 
results of studies for the Phase I area of PSDDA. This area encompasses the 
central basin of Puget Sound, which includes the major urban embayments of 

Seattle, Tacoma, and Everett. The Phase II area (the balance of the Puget 
Sound region) will be the subject of a separate environmental impact statement 
(EIS). 

The PSDDA FEIS does not address the dredging and disposal aspects of specific 
projects or disposal options in detail, other than unconfined, open-water 

disposal. These will be assessed in project documents prepared by each 
dredger. 

The reader is referred to the Manag~ment Plan Report (MPR), accompanying this 
FEIS, for a full discussion of the Phase I area dredged material management 

plan. The MPR identifies the selected unconfined, open-water disposal sites, 
evaluation procedures for dredged material that will be analyzed for disposal 
at these sites, and site management considerations including environmental 
monitoring. 

1.02 Issues and Concerns. 

a. Dredging and Disposal in Puget Sound. Throughout the 2,500 square 
miles of water area in Puget Sound, there are 34 port districts serving the 

region, 54 miles of Federal navigation channels, 52 miles of port terminal 
ship berths along these channels, and more than 200 small boat harbors that 

must be periodically dredged to maintain the commercial and recreational 
services provided by these facilities. The Federal navigation channels occupy 
about 1.5 square miles (0.06 percent of Sound's water surface), though only 
about 0.02 square miles (0.0008 p~rcent of the Sound) are dredged annually, 

Dredging and disposal of dredged material has been a common and longstanding 
practice in Puget Sound waters, typically associated with the development of 
waterborne commerce and recreational boating. In addition to new port and 

harbor constructiQn, maintenance dredging to ensure safe water depths in 
existing shipping channels and dock areas produces large volumes of dredged 
material. Historically, much of this material was deposited along the shore
line to produce new land. However, a significant portion is increasingly 
being placed in the Sound due to the limited availability and high costs of 
acceptable land or nearshore disposal sites. 
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The trend toward increased open-water disposal of dredged materials can be 
seen in volume statistics for Corps' projects in the 15 years between 1970 and 
1985. Only 26 percent of the Corps' dredged material went to open-water sites 
in the 1970's, as most of the material could be more economically placed in 
upland or nearshore disposal areas located near the dredging projects. Very 
little of the material was considered unacceptable for unconfined, open-water 
disposal. Since 1980, over double this percentage (56 percent) has been going 
to open-water sites because less economical alternatives have not been avail
able. This trend is expected to continue in the future as land and shore dis
posal areas become more scarce due to environmental and human use conflicts, 
or prohibitively expensive due to transport distance and design requirements. 

Projections for the next 15 years indicate that more dredging activity will 
occur in central Puget Sound than during the past 15 years. The forecasted 
total volume to be dredged between 1985 and 2000 is 22,697,000 cubic yards, or 
about 35 percent more than the total dredged during the previous 15 years. 
Both Federal projects and permit applications point toward a continued and 
increasing demand for unconfined, open-water disposal sites. 

b. Problem Sediments and Public Concerns. The location of existing 
disposal sites and the acceptability of dredged material discharged at these 
sites has been questioned by scientists, local governments, citizens, and 
resource agencies. 

Measurable levels of some chemicals of concern are found in all Puget Sound 
sediments; however, relatively high concentrations of potentially harmful 
chemicals have been noted in urban and industrialized waterways where tumors 
and other biological abnormalities are found with a greater than normal 
frequency in certain fish and shellfish. Recent data indicate that chemicals, 
which enter the Sound from a variety of point and nonpoint sources, bind to 
particles and settle to the bottom. This has caused the public and the 
agencies to be concerned about potential impacts associated with the disposal 
of sediments dredged from these waterways. Several Federal and State agency 
programs have recently targeted the reduction of chemical discharges into the 
Sound. Over the longer term, these programs are expected to result in 
improved conditions in the waterway sediments. 

While many of the effects of dredged material disposal have been studied and 
are well understood (Saucier, et al., 1980), information to address the 
long-term consequences (chronic effects) of contaminated sediments has been 
less intensive. As a result, public pressure has been exerted to severely 
restrict or prohibit dredged material disposal in Puget Sound, even leading to 
closures of key open-water disposal sites near the major dredging areas of 
Seattle and Everett. Such closures have delayed maintenance dredging of 
shipping harbors and channels and increased the cost of harbor improvement 
projects. Consequently, disposal of dredged sediments removed from waterways 
for channel maintenance or for new port construction has become a major 
management problem • 
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PSDDA has addressed this problem by identifying new sites based on detailed 
site identification studies, and by specifying a limiting biological effects 
condition for use in site management. 

c. Regulatory Consistency and Predictability. Not all dredged materials 
contain the same concentrations of chemicals, or even the same chemicals. 
large volumes of dredged sediments in Puget Sound have acceptable chemical 
levels, and are suitable for open-water disposal. In addition, the availa
bility of the sediment chemicals for uptake by aquatic organisms (bioavaila
bility) varies between different sediments. Thus, the responses to handling 
dredged materials must be on a somewhat case-by-case basis. However, con
sistency among the various regulatory agencies overseeing dredged material 
disposal and a predictability in permitting and administration of sites is 
needed in order to meet environmental goals as cost-effectively as possible. 
Predictability and consistency are also important to the private sector where 
investment risk assessment is often critical, and the governmental approval 
process is viewed with concern. 

Though the PSIC are recognized as a useful interim solution, a number of con
cerns have been expressed over use of the criteria. By basing the interim 
criteria only on comparison to reference, the potential for sediment chemicals 
to cause adverse effects to biological resources has not been directly con
sidered. As a result, when a relatively pristine area is used as a reference 
the criteria overly restrict dredged material disposal and result in unneces
sary costs. When previously used disposal sites are taken as the reference 
areas there is concern that an existing adverse situation might be allowed to 
persist. 

1.03 Goal and Objectives. The goal of PSDDA is to provide publicly accepta
ble guidelines governing environmentally safe, unconfined open-water disposal 
of dredged material in Puget Sound, improving consiste

1

ncy and predictability 
in the site management process. Public acceptability includes consideration 
of a wide range of factors. Among these are scientifi:cally sound procedures 
and practicability, which includes cost effectiveness,! and the extent and 
permanence of beneficial and/or detrimental effects. l

1

This goal is in con
sonance wl th Section 404 of the Federal Clean Water Aqt ( Q..JA) and the Section 
404(b) (1) Guidelines ( 40 CFR Part 230), whose purpose lis to res tore and main
tain the chemical, •• physical, and biological integrity pf waters of the United 
States through the control of discharges of dredged or fill material. 

The major study issues addressed in the FEIS are: 

o the identification of acceptable unconfined, open-water disposal sites 
and 

o the determination of a limiting biological effects condition for 
disposal site management. 

1.04 Relation of Study to Federal and State Authorities. The specific 
authorities by which the Corps, EPA, DNR, and Ecology are participating in the 
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PSDDA study and which will govern their actions during implementation of the 
management plan are briefly described here. A more detailed discussion is 
contained in the NPR. 

a. Federal Authorities. The Corps regulatory authority over waters of 
the United States includes disposal of dredged materials in navigable waters 
such as Puget Sound. The Corps authority to issue or deny permit applications 
stems from Section 404 of the CWA (Public Law 92-500, as amended). Section 
404 authorizes the Secretary of the Army, acting through the Corps, to issue 
permits for the discharge of dredged or fill material into waters of the 
United States. These permits specify disposal sites for dredged material 
determined to be suitable for discharge into waters of the United States in 
accordance with the Section 404(b)(l) Guidelines (discussed below). Section 
404(b)(2) allows the Corps to issue permits otherwise prohibited by the Guide
lines, based on consideration of the economics of anchorage and navigation. 
The public interest review process used by the Corps provides for considera
tion of a number of factors in permit and project decisions. Permit decisions 
will be based on an evaluation of probable impacts, including cumulative 
impacts, of the proposed activity and its intended use on the public interest 
(33 CFR 320.4). Via this weighing and balancing process, a permit decision is 
influenced by broad considerations. For activities involving 404 discharges, 
a permit will be denied if the discharge that would be authorized by such a 
permit would not comply with the 404(b)(l) Guidelines (subject to the 
404(b)(2) exception). 

EPA, in conjunction with the Corps, develops guidelines for the specification 
and use of disposal sites under Section 404(b)(l) of the CWA. EPA is author
ized by Seeton 404(c), after notice and opportunity for public hearings, to 
prohibit or restrict the use of a disposal site whenever it determines that 
tlie discharge of such materials will have "unacceptable adverse impacts" on 
municipal water supplies, shellfish beds and fishery areas, wildlife, or 
recreational areas. Further, the State of Washington is authorized by 
Section 401 of the CWA to make determinations regarding a water quality 
certification prior to issuance of a Federal permit for, or conduct of a 
Federal project involving, dredged material disposal in waters of the United 
States. 

The overall guidelines for specification of disposal sites for dredged mate
rial are the Section 404(b)(l) Guidelines (40 CFR Part 230). These guidelines 
require consideration of numerous factors prior to allowing disposal of 
dredged material in waters of the United States. Subpart G of the Section 
404(b)(l) Guidelines provides guidance for evaluation and testing of dredged 
material to be disposed into waters of the United States. Per the Guidelines, 
specific evaluation procedures are furnished by the Corps and EPA as "interim 
guidance" (40 CFR 230.61). In 1980, EPA, in conjunction with the Corps 
published final Guidelines for the specification of disposal sites for dredged 
or fill material. These specify that the disposal of dredged material must 
not result in an "unacceptable adverse impact" to aquatic ecosystems. Simul
taneously, proposed rules for testing requirements were published. Although 
final rulemaking has not taken place, the testing requirements and procedures 
have been implemented by the Corps as a matter of policy • 
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Advance identification of the PSDDA disposal sites was accomplished concurrent 
with public review of the Phase I draft documents by EPA and the Corps under 
subpart I of the Section 404(b)(l) Guidelines (40 CFR 230.80). Under this 
action a determination was made of the suitability of the selected Phase I 
disposal sites for future disposal of dredged material. This FEIS contains 
the notice of final determination of suitability (see exhibit B). 

The National Ehvironmental Policy Act (NEPA) requires all Federal agencies to 
assess the environmental impacts of major Federal actions significantly 
affecting the quality of the human environment and to consider all reasonable 
alternatives (see paragraph 1.04.3 below). The Coastal Zone Management Act 
(CZMA) (Public law 92-583) requires that Federal projects be consistent to the 
maximum extent practicable, with the State's coastal zone management program 
(CZ.MP). For non-Federal projects, consistency requirements are more rigorous. 

b. State Authorities. Congress granted to the states the responsibility 
for certifying under Section 401 of the CWA that a proposed discharge, result
ing from a project described in a Corps public notice issued under Section 404 
of the CWA, will comply with all applicable provisions of State and Federal 
water quality laws. Ecology has interpreted these laws to include sediment 
quality as an aspect of water quality. This certification is required from 
any applicant for a Federal permit (or Federal project) to conduct any activity 
which may result in any discharge into State waters. Compliance with Section 
401 also ensures that any such discharge will comply with the applicable pro
visions of Sections 301, 302, 303, 306, and 307 of the CWA. In particular, 
Section 303 allows states to establish water quality standards and provides 
that discharges meet these standards. 

Ecology also establishes guidelines for State and local administration of the 
Washington Shoreline Management Act (SMA) (RCW 90.58). Ecology ensures that 
permits issued by local governments are consistent with the intent of the act. 

DNR is the State proprietary land agency that manages State-owned tidelands 
, and bottom lands of Puget Sound, including the disposal sites. DNR designates 

unconfined, open-water disposal sites, secures local shoreline permits for 
site use, issues site permits to dredgers (other than the Corps), and manages 
site use. DNR site designation has been historically accomplished by an 
interagency siting committee. The Corps participates on this committee and 
utilizes the State-designated sites for Federal dredging projects. 

c. Implementation of the PSDDA Evaluation Procedures. Responsibilities 
of each of the PSDDA regulatory agencies under Section 404 or Section 401 of 
the CWA will be accomplished in accordance with each agency's authorities and 
policies. The PSDDA dredged material evaluation procedures, described in the 
MPR and the Evaluation Procedures Technical Appendix (EPTA), will be applied 
by each regulatory agency consistent with these authorities and policies. The 
procedures provide the basis for an overall approach which can meet the case
by-case requirements of both Section 404 and Section 401. Most elements of 
the PSDDA procedures are common to both authorities. However, some elements 
are unique to either Section 404 or Section 401 requirements. Those seeking 
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approval for tm.confined, open-water disposal will need to meet both require
ments, i.e., undertake the full suite of PSDDA tests, as each agency deter
mines is applicable. 

The Corps requirements for the evaluation of dredged material proposed for 
unconfined disposal is Puget Sound waters, as specified in Subpart G of the 
Section 404(b)(l) Guidelines, will be met primarily by the Section 404 com
ponents of the PSDDA evaluation procedures. The Section 404 component of the 
PSDDA procedures are, and will be, applied consistent with the national Corps 
procedures. The Corps will address other aspects of the Section 404(b)(l) 
compliance, such as impacts on navigation and national commerce and avoidance 
and minimization of impacts, including mitigation of unavoidable impacts and 
alternatives analysis on a case-by-case basis. Required national Corps 
procedures for implementation are reflected in 51 FR 19694 dated May 30, 1986 
for Corps projects and 33 CFR 320-330 for the Corps regulatory program. 

The EPA will rely on the PSDDA evaluation procedures as the basis for prevent
ing sediment degradation of the aquatic environment, as required by Section 
404(b)(l) Guidelines. These procedures represent the testing approaches and 
procedures, allowed under the guidelines, which EPA would require during the 
evaluation of dredged material. Other aspects of the Section 404(b)(l) com
pliance, such as avoidance and minimization of impacts, including mitigation.. 
of unavoidable impacts, will also be addressed by EPA, during comprehensive 
reviews, on a case-by-case basis. 

F.cology will apply the appropriate PSDDA evaluation procedures in assessing 
applications for Section 401 Water Quality Ceritification. Initially, the 
procedures will be treated as guidelines. However, the PSDDA evaluation pro
cedures may later be adopted as a State regulation, depending on actions that 
might be taken by the Puget Sound Water Quality Authority in their adoption of 
the proposed PSDDA management plan as a feature of the PSWQA Water Quality 
Management Plan. 

The State Ehvironmental Policy Act (SEPA) (RCW 43.21c) requires consideration 
of environmental impacts in taking "actions" as defined by the regulations. 
Adoption of the PSDDA program is considered to be a nonproject action and is 
subject to SEPA (see paragraph 1.04.c below). 

d. NEPA and SEPA Requirements. Both NEPA and SEPA call for the integra
tion of environmental considerations into the planning process concurrent with 
the evaluation of economic, social, and technological aspects of a proposal or 
plan. The procedural requirements of these laws specify the documentation and 
disclosure of this integrated assessment when recommending or proposing an 
agency action (tm.less such action is of minor consequence to the environment 
and is categorically excluded from this assessment). The extent of the docu
mentation is dependent on the degree of potential adverse environmental 
effects resulting from the proposal. Per NEPA, an EIS is required "in every 
recommendation or report on proposals for legislation and other major Federal 
actions significantly affecting the quality of the human environment" (40 CFR 
1502. 3). The term "significantly" requires consideration of both "context" 
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(affected region, affected interests, an<l locality) and "intensity" (depree, 
controversy, persistence, geographic extent, etc., of effects) (40 CFR 
1598.27). EIS's may be needed for specific project proposals, or may be 
prepared for broad Federal actions (such as the adoption of programs that 
affect larger geographic areas (i.e., a large water body such as Puget Sound), 
or that generically involve many similar actions (40 CFR 1502.4)). The SEPA 
requirements are very similar to those uf NE.PA. Pursuant to SEPA, an EIS is 
required once a responsible official has determined that a proposal may have 
"IJrobable significant adverse environmental impact" (wAC 197-11-360). How
ever, EIS's may be prepared for other purposes, as was done in the case of 
PSVDA. 

NEPA includes "planning to avoid and min1m1ze adverse effects" as one aspect 
of "mitigation." The PSDDA plan avoids and minimizes potential adverse 
effects. Consequently, the plan elements are, in part, a mitigation feature 
of dredged material management. The goal of environmental protection and the 
objectives of the CWA have been met by the plan. Under both NEPA and SEPA, 
mitigation that reduces the probable adverse impact to less than significant 
levels can be a basis for deciding that an EIS is not warranted (as long as 
the mitigation is an integral part of the original proposal), though NEPA 
rules discourage this approach. 

1be decision to prepare an EIS as part of the PSDDA study was not based on an 
a priori determination that the resulting adverse effects would be "signifi
cant. It was recognized that the environmental impacts of the plan will 
depend on where disposal sites are located and the dredged material that will 
be discharged at those sites. Accordingly, the agencies participating in the 
PSDDA study agreed to prepare an EIS to "encourage and facilitate public 
involvement in decisions which affect the quality of the human environment" 
(40 CFR 1500.2) (emphasis added). The March 1985 PSDDA plan of study notes 
that the EIS will provide a "a formal and accepted r.1eans to involve the 
public" and "the basis for subsequent implementing actions" by the PSDDA 
agencies. 

1.05 kelationship to Other Documents. The PSDDA Phase I FEIS provides an 
assessment of probable impacts resulting from the selected alternatives. The 
FEIS systematically IJresents alternative unconfined, open-water siting options 
and alternative disposal site management conditions. Options not deemed feas
ible or environmentally appropriate are identified and then dropped frora final 
consideration. Information used in the selection of unconfined, open-water 
disponal sites, and the biological effects condition for site management is 
displayed. 

Only the disposal site location and/or site management condition are viewed as 
the key alternatives for purposes of NEPA/SEPA compliance. Any change to 
these elements of the management plan has the potential for significant 
effects on the environment and may require preparation of a supplemental EIS, 
should future changes be proposed. The other elements of the raanagement plan, 
e.g., dredged material evaluation procedures, environmental monitoring, etc., 
are solely intended to be the means by which the site management condition is 
controlled. Accordingly, any changes to these other elements are not antici
pated to require preparation of a supplemental EIS. 
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Other PSDDA documents which support this FEIS include a report containing the 
management plan and three technical appendixes which provide detailed informa
tion in support of the plan. These documents are further described below: 

o Management Plan Report (MFR) - Unconfined, en-Water Dis sal of 
Dredged Material, Phase I Central Puget Sonnd. This document describes the 
study authorities, background, goal, objectives, and planning process which 
resulted in the PSDDA management plan. The plan is presented with expanded 
coverage given to major program elements. ·Also included is a discussion on 
the implementation of the management plan. 

o Disposal Site Selection Technical Appendix (DSSTA). 
description of the disposal site identification process for 
material disposal is provided along with information on the 
sites and alternative sites considered. 

A detailed 
future dredged 
existing disposal 

o Evaluation Procedures Technical Appendix (EPTA). This appendix covers 
the dredged material sampling, testing, and disposal guidelines developed 
during the PSDDA study. 

o Management Plans Technical Appendix (MPTA). Dredging and dredged 
material disposal permit compliance inspection requirements, environmental 
monitoring of disposal sites, and other site management activities are 
addressed here. 

PSDDA Technical Reports. Bound separately and referenced in the above docu
ments are many technical reports prepared through the PSDDA study. These 
reports provide the details of the scientific analysis, field studies, and 
public involvement in support of the PSDDA findings. 

Dredged Material Research Program (DMRP) Reports. The PSDDA study has 
recognized the considerable nationwide research which has been accomplished 
since the early 1970's through the Corps' Dredged Material Research Program 
(JJ,fRP). This program has assessed the environmental effects of dredged mate
rial disposal (Saucier et al., 1980). As part of the DMRP, studies were 
conducted in Elliott Bay and elsewhere in Puget Sound. The research has been 
used by the Corps in making decisions on dredged material disposal. DMRP has 
shown that most dredged material nationwide is acceptable for open-water dis
posal and can have many potential beneficial uses, including fish and wildlife 
habitat development. Puget Sound examples of beneficial uses of dredged 
material include Jetty Island at Everett, clam habitat development at Oak Bay 
Canal, and a beach feed erosion control at Keystone Harbor on Whidbey Island. 
DMRP reports were prepared and published by the Corps Waterways Experiment 
Station (WES) located in Vicksburg, Mississippi. Research and development 
continues on all aspects of dredged material disposal through the Corps' 
Environmental Effects of Dredging Programs, administered by the Corps' WES 
(Engler et al., 1987) • 
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Puget Sound Water Quality Authority (PSWQA) 1987 Water Quality Management 
Plan. A final Puget Sound Water Quality Management Plan, adopted by PSWQA in 
December 1986, proposes various actions to control and prevent pollution 
Sound-wide. According to legislative mandate, the plan contains recommenda
tions addressing a variety of pollution related issues including nonpoint 
source pollution management, industrial pretreatment of toxic wastes, dredged 
material disposal management, and the protection, preservation, and restora
tion of wetlands, wildlife habitat, and shellfish beds. (For detailed infor
mation about comprehensive pollution control efforts, see the 1987 Puget Sound 
Water Quality Management Plan (PSWQA, January 1987) and the Final Environmental 
Impact Statement and Revised Preferred Plan (PSQWA, December 1986). 

PSDDA is acknowledged by PSWQA as the appropriate effort for dealing with 
unconfined, open-water disposal of dredged material. The PSDDA Phase I plan 
may be incorporated in an amended PSWQA water quality management plan. The 
evaluation of dredging and disposal of dredged material containing 
contaminated sediments has been addressed in the Puget Sound Water Quality 
Management Plan. The PSWQA plan calls for &ology to "develop and adopt by 
regulation, criteria for identifying and designating sediments that have 
observable acute or chronic adverse effects on biological resources or pose a 
significant health risk to humans. Sediments that exceed the criteria are 
defined as 'sediments having adverse effects.'" However, the plan notes that 
"these sediment criteria will not necessarily be directly applied to decisions 
on dredged material disposal or the cleanup of contaminated sediment sites. 
PSDDA is expected to recommend criteria for environmentally safe and publicly 
acceptable unconfined aquatic disposal of dredged material that allow some 
material with adverse effects to be disposed of in open water." 

PSDDA Phase II EIS. A separate EIS will be prepared for the Phase II study 
area. The disposal site selection process may differ somewhat from that used 
in Phase I because of different environmental conditions. However, the 
general approach to site identification studies and assessment of alternative 
site management conditions used for Phase I have been applied to Phase II. 
Public review of the Phase II DEIS is currently expected to begin during the 
winter of 1988. 

1.06 Study Coordination/Public Involvements. Extensive coordination occurred 
during the course of the PSDDA Phase I study and many opportunities were pro
vided for public involvement. This is fully described in section 6. Exhibit 
C contains the comments received on the Phase I draft EIS and other supporting 
draft documents during the 45-day formal public review (January 15 to March 1, 
1988), together with responses by the PSDDA agencies. 
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SECTION 2. ALTERNATIVES 

2.01 Introduction. The alternatives adddressed in this FEIS were formulated 
to meet the site identification and management objectives of the PSDDA study. 
The environmental consequences are primarily associated with the location of 
the disposal sites and the definition of limiting disposal site biological 
effects conditions that would be used for management. In defining alternative 
site management conditions, varying degrees of adverse biological effects that 
might occur at the sites were addressed. Consequently, the final action 
alternatives analyzed result from combinations of the different site locations 
and consideration of different biological effects site management conditions. 

Many features of site management are common to all action alternatives, and 
include the necessary activities for proper site control and program admini
stration by the various regulatory agencies. As these features are viewed 
primarily as implementing or management activities, supporting the disposal 
sites and site management conditions, they are not addressed as alternatives 
in the FEIS. Also these supporting elements of the management plan do not 
differ greatly among sites or site conditions. Common features of site 
management that are directly pertinent to the environmental consequences of 
PSDDA are summarized in section 2.05. 

While the PSDDA agencies have not addressed other methods of dredged material 
disposal (i.e., uplands, nearshore, or confined aquatic) as specific alterna
tives in the FEIS, these other methods are treated on a generic basis and 
reflected in the impact analysis. In considering what material is acceptable 
for t.mconfined, open-water disposal at the newly identified sites, no attempt 
was made to resolve what should be done with material that would not be found 
acceptable for t.mconfined, open-water disposal. There were several reasons 
for this. First, while disposal in Puget Sound revolves around many region
wide and statewide issues, disposal on land (especially for material contain
ing elevated levels of chemicals of concern) is v.ery much associated with 
local government decisions regarding land uses. Second, the authorities of 
the various agencies involved in PSDDA are not easily applied to land. And 
last, the State of Washington, in a recently initiated study, is addressing 
confined disposal options and associated testing procedures, building on the 
work done through PSDDA. 

The option for "pretreatment" of dredged material prior to disposal at uncon
fined, open-water sites was considered. Pretreatment consists of either 
separating chemicals of concern from dredged material, immobilizing these 
chemicals in dredged material, or destroying them in dredged material prior to 
disposal. Separation may be accomplished physically or chemically. Because 
most chemicals of concern are associated with the fine-grained sediments, 
physical separation of the fine grained from the coarse-grained fraction of 
the material will generally separate out the chemicals. However, the 
technical and economic feasibility of this technique, which would be highly 
project-specific, has not been attempted in the field. Laboratory research is 
underway regarding chemical separation with various sol vents. However, this 
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technique also has not been demonstrated in the field. Costs for all separa
tion techniques are substantial. The second technique, immobilization of 
chemicals of concern (more specifically called solidification/stabilization 
techniques), has not been attempted in field-scale projects or coupled with 
unconfined, open-water disposal. More research and development would be 
needed before chemical immobiliation becomes feasible. The final technique, 
destruction of chemicals of concern via incinerator followed by residue 
disposal, is very costly and time consuming, and is not currently economically 
and logistically feasible. However, there may be some instances in the future 
where incineration will be feasible for very small volumes of material con
taining high concentrations of organic compounds. Consequently, the pretreat
ment option is not recommended for wide application in Puget Sound due to a 
lack of field-scale testing, uncertain costs, and the unavailability of 
equipment, and the highly project-specific nature of the chemical pretreatment 
process. 

The development of the final alternatives considered in the FEIS is displayed 
in table 2.1. The matrix outlines the systematic process used to define 
feasible alternatives that meet the study objectives. It also serves as a map 
of the analysis provided in the remainder of section 2, as references to the 
appropriate paragraphs are provided for each matrix topic. As shown in the 
table, the final alternatives (combinations of specific unconfined, open-water 
disposal sites and biological effects site conditions) are individually 
addressed in sections 3 and 4 of the FEIS. As discussed in paragraph 2.04.c 
below, the site management condition will be applicable to the entire Phase I 
area, thereby assuring consistency in dredged material management for central 
Puget Sound. To emphasize this regional perspective, the environmental 
consequences of the Phase I preferred site condition are addressed in section 
5 of the FEIS. 

2.02 No Action Alternative. The regulations established for implementation 
of the National Environmental Policy Act (NEPA) and the State of Washington 
Environmental Policy Act (SEPA) require consideration of reasonable alterna
tive actions. The No Action alternative is mandatory in this analysis. 

Because PSDDA is dealing with both disposal site identification and the site 
biological effects condition for the management of unconfined, open-water 
sites, the No Action alternative is somewhat more complex than for a typical 
dredging project. As discussed in the following paragraphs, several possible 
definitions of the No Action alternative were considered. These included "no 
dredging," "continue past management practices," and "no designation of publ.lc 
multi user unconfined open-water disposal sites." 

a. No Dredging. Under this possible No Action alternative the problem of 
disposing of dredged material would be handled by precluding dredging proj
ects. With "no dredging," most harbors and waterways that were developed 
through dredging would eventually experience shoaling to the point that com
mercial and recreational traffic would be impaired, causing severe socioeco
nomic hardships to both the private and public sectors. ¥ft1ile potentially 
significant, the foregone benefits (for new projects) and economic impacts 
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TABLE 2.1 

DEVELOPMENT OF DEIS ALTERNATIVES AND PHASE I AREA SITE MANAGEMENT CONDITIONS 

Disposal 
Philosophy 
(Section 2.03.b) 

General Siting 
Locations 
(Section 2.03.c) 

Number of Sites 
(Section 2.03.d) 

Zones of Siting 
Feasibility 
(Section 2.03.e) 

Dispersive Paci fie Ocean One or Two Priority ZSF' s 

Nondispersive--Central Puget~Four o7More Priority 2 ZSF's 
Sound 

Three 
Strait of 

N 
I 
w 

Juan de Fuca 

SITE MANAGEMENT CONDITIONS 

Selection of 
Disposal Sites 
(Sections 2.03. 
i through k) 

Commencement Bay 
CBl 
CB2 

Elliott Bay 
EBl 
EB2 

Port Gardner 
PGl 
PG2 
PG) (Saratoga) 

Biological 
Effects Conditions 
(Section 2.03.c) 

Single vs. Multiple 
Site Conditions 
(Section 2.03.d) 

Site Condition 0 
Site Condition I Same Site Condition All Sites 
Site Condition II 
Site Condition III Multiple Site Conditions 
Site Condition IV 
Site Condit ion V 

DEIS 
Alternatives 
(Sections 
2.0S, 3 1 4) 

Commencement Bay 
CBl-I , 
CBl-II* 
CB2-II 
CBl-III 

Elliott Bay 
EBl-I 
EBl-II* 
EB2-II 
EBl-III 

Port Gardner 
PGl-1 
PGl-II* 
PG2-II 
PG3-II 
PGl-III 

*Preferred Alternatives 

• 

Site Condition 
for Phase 1 Area 
(Sect ion S) 

Site Condition II, 
All Sites* 



(for maintenance projects) of not dredging are dependent on project-specific 
factors. With available information, it is not possible to quantify the 
effects of discontinuing dredging in the Phase I area. However, the potential 
loss of marine commerce and other related economic activities could result in 
two significant impacts - social disruption from loss of jobs and loss of 
property tax revenue. Dredging of existing and future navigation channels and 
berths is essential to Puget Sound area ports, marinas, and other marine 
activities. Future Phase I area dredging volumes are estimated to reach about 
22.7 million cubic yards (c.y.) over the period 1~85-2000, an increase of 
nearly 35 percent over the previous 15 years. 

The "no dredging" alternative is not considered to be a realistic option for 
central Puget Sound as it does not serve the overall public interest and 
therefore is not considered to be implementable. Accordingly, this alterna
tive was dropped from further consideration as the appropriate No Action 
alternative. 

b. Continue Past Management Practices. Disposal site designation in the 
past has been accomplished by DNR in accordance with established regulations 
(\JAC 332-30-166), and with the approval of local shoreline jurisdictions which 
grant a shoreline permit to DNR. DNR has designated sites near each of the 
major dredging areas in the Phase I area (Commencement Bay, Elliott Bay, and 
Port Gardner). 

Until 1~84, Puget Sound dredged material sampling, testing, and test inter
pretation requirements were established on a project by project basis. EPA 
and the Corps, in cooperation with Ecology, assessed non-Corps dredging 
projects. The Corps conducted the evaluations for federally authorized Corps 
navigation projects. (For the purposes of this ElS, federally authorized 
navigation projects include Corps projects authorized under various River and 
Harbor Acts as well as all other federally operated channels such as Navy, 
U.S. Coast Guard, NOAA, etc.) In the case of Corps navigation projects, 
Seattle District developed testing procedures, developed programrnatically for 
Corps projects, were also required, as appropriate, for non-Corps permit 
applicants. 

Case-by-case evaluations did not provide local authorities with sufficient 
assurance that aquatic resources at the disposal sites were being adequately 
protected. The Puget Sound area is unique relative to other regions of the 
Nation in that local governments also play a key role in dredged material 
disposal, through their shoreline master programs, under the State shoreline 
permit process. Local jurisdictions can condition or restrict dredging and 
dredged caterial disposal. 

The lack of fully consistent evaluation procedures, or specific objective 
decision criteria led, in part, to the establishment of interim disposal 
criteria by EPA and Ecology for the Fourmile Rock disposal site in Seattle'£ 
Elliott Bay in 1984 and the Port Gardner site near Everett in 1985. The 
Fourmile Rock criteria became a condition of the local shoreline permit issued 
by the city of Seattle to DNR and the Port Gardner criteria a condition of the 
city of Everett permit for the existing Port Gardner site. Subsequently, in 
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1985, F.cology developed the Puget Sotmd Interim Criteria (PSIC) to ensure that 
the other Puget Sotmd disposal sites did not experience similar problems • 
These criteria have been used in the interim pending development of regional 
Sound-wide guidelines for dredged material disposal. 

ht analysis of historical trends in costs of dredged material testing and 
disposal costs is provided in section 5.02 of the FEIS. The analysis shows 
that costs increased significantly after 1984 due to the interim criteria. 

For purposes of assessing this option for the No Action alternative, it was 
assumed that the PSIC would be adopted for all Phase I disposal sites when 
existing shoreline permits expired. On June 7, 1987, the permit expired for 
the Fourmile Rock disposal site. The permit for the Commencement Bay site 
expired in June 1988. Also, it was assumed that the existing disposal sites 
would be reopened with new shoreline permits granted by local jurisdictions 
without any special conditions of site use. However, discussions with local 
shoreline juridictions have clearly indicated that, in the absence of PSDDA or 
a comparable comprehensive regional study (requiring substantial funding and 
interagency involvement), there is little likelihood that new shoreline permits 
would be issued for the existing Phase I area sites. The locations of several 
of these sites have been opposed by local citizens and environmental groups 
aside from the lack of consistent and objective disposal guidelines. In the 
absence of new local shoreline permits, the existing DNR disposal sites would 
not be available. Continuing past management practices is not considered an 
appropriate definition of No Action as the basic premises of this option are 
viewed as unrealistic • 

c. No Designation of Public Multiuser Unconfined, Open-Water Disposal 
Sites. The No Action alternative that has been carried forward for the PSDDA 
study is "no designation of public multiuser unconfined, open-water disposal 
sites." This option is felt to be the best assessment of the No' Action 
alternative (what would likely result in the absence of PSDDA), based on 
discussions with affected local shoreline jurisdictions, PSWQA, and the 
Washington Public Ports Association. Conditions that led to PSDDA would still 
exist in the absence of PSDDA, with local shoreline jurisdictions expected to 
deny shoreline permits for public multiuser sites and most projects until a 
comprehensive regional plan for dredged material management has been com
pleted. However, limited unconfined open-water disposal may continue on a 
project by project basis where dredged material meets the PSIC, and local 
shoreline jurisdictions are willing to grant conditional use permits. This 
would likely occur in cases where the disposal will either have a beneficial 
use or the appropriate environmental impact studies will have been under
taken. This disposal would occur at project-sponsor identified sites, if 
environmental impacts are acceptable and project need is adequately demon
strated. All other dredged material would be placed in the nearshore or 
upland environment. Confined aquatic disposal (CAD) is presumed to be 
substantially precluded because the same site location requirements would 
apply to CAD sites as those required for unconfined, open-water sites. Under 
this No Action alternative dredged material passing PSIC could be used to 
create nearshore wetland environments as well as underwater reefs and island 
habitats. Also, dredged sediments could be used as clean fill material, or as 
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a cap for isolating sediments containing chemicals of concern from interaction 
with aquatic biota. A recent example of this is the Metro proposal to place 
clean sands from the head of the Duwamish River navigable channel (the Corps 
Seattle Harbor Navigation Project) as a cover for sediments located outside 
the Denny Way Combined Sewer Outfill (CSO). This would allow Metro to 
identify these chemicals that are still being actively discharged from the 
CSO, and at what rates. 

The dredging volumes to be discharged at unconfined, open-water areas, under 
this alternative, were estimated from an assessment of the dredged materials 
expected to meet PSIC (2,250,000 c.y./15 years). Unconfined, open-water 
disposal would be likely for only those projects that would use these mate
rials for "beneficial uses" (such as habitat development, beach stabilization, 
or capping of relatively contaminated areas), and those projects that are 
sufficiently in the public interest to warrant approval of unconfined, open
water disposal at other locations. As considerable expense is associated with 
disposal site studies, only the larger projects would be expected to have the 
resources needed to gain approval for disposal in open-water areas of central 
Puget Sound. 

This No Action alternative complies with the Council on Environmental Quality 
(CEQ) regulations and provides a clear benchmark for comparing the environ
mental effects of the action alternatives (per regulation requirements). 

Selection of the No Action alternative for PSDDA would have resulted in a 
number of potentially severe economic and environmental consequences which are 
detailed in section 4 of this FEIS. In general, most dredged material under 
this alternative (estimated to be almost 90 percent of forecasted volume) 
would require confined disposal on land or at nearshore sites. locating and 
developing acceptable confined upland and nearshore disposal sites is a com
plex and expensive task. Public and agency approval is increasingly difficult 
to achieve for any disposal site located nearby to residential or recreational 
areas. Potential adverse effects to intertidal habitat, wetlands, land habi
tat and ground water resources are also considerations for siting and con
struction of nearshore and upland disposal sites. Dredgers seeking permits 
for development of a confined disposal site have found the process expensive, 
and subject to significant delays • 

. 
2.03 Identification of Unconfined Open-Water Disposal Sites. 

a. Overview of Site Identification Process. The site identification 
process employed by PSDDA utilized existing information in combination with 
field studies to identify preferred and alternative disposal sites. The 
approach used is similar to that described in the EPA and Corps workbook 
entitled "General Approach to Designation Studies for Ocean Dredged Material 
Disposal Sites" (EPA, 1984). Steps of the site identification process were as 
follows: 
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(1) Define general siting philosophy. (This step addresses disposal 
philosophy (i.e., whether sites should be dispersive or nondispersive), gen
eral siting locations (i.e., ocean, strait, or sound), and number of disposal 
sites.) 

(2) Identify selection factors to delineate Zones of Siting 
Feasibility (ZSF's). (This step uses existing information on biological 
resources and human use activities to identify general areas where disposal 
sites might be appropriately located.) 

(3) Conduct field studies on the ZSF's. (Field and model studies are 
conducted to fill key data gaps and gather information on the physical and 
biological conditions of the ZSF's. Since these studies were conducted to 
check the general condition of the ZSF's, they are sometimes referred to as 
"checking studies.") 

(4) Identify preliminary sites within the ZSF's. (Information from 
the ZSF studies is used to identify preliminary locations for disposal sites 
within the ZSF's.) 

(5) Conduct field studies on the sites. (Field and model studies are 
conducted to obtain needed physical and biological information for the pre
liminary sites. These studies are referred to as "site-specific studies.") 

(6) Identify preferred sites. (Information from the site-specific 
studies is used to identify preferred and alternative sites.) 

These steps, which generally follow the illustrated outline in table 2.1, are 
described futher below. Detailed descriptions of the site identification 
process, study results and ZSF and site conditions are contained in the 
Disposal Site Selection Technical Appendix (DSSTA). 

Existing DNR disposal sites were considered in the disposal site identi
fication process if they met site identification factors discussed below. It 
was agreed at the beginning of the PSDDA study, that no special status, a 
priori, would be given to the existing sites as the intent was to establish 
the best possible locations for dredged material disposal. An objective site 
identification process was used to minimize environmental and human usage 
conflicts as much as possible, and existing sites adequately meeting the site 
identification factors and constraints were given equal consideration with 
other potential sites. 

b. Disposal Philosophy. Also early in the study, it was decided that the 
Phase I area open-water unconfined disposal sites should be located where 
tidal currents are generally low, i.e., in areas where sediments tend to 
accumulate and where dredged material would tend to stay. Such areas were 
defined as having relatively nondispersive environments. Placing dredged 
material in nondispersive sites gives site managers the ability to maintain 
control and accountability over site conditions. This is particularly impor
tant when chemicals of concern may be present in the dredged material and it 
is necessary to minimize the exposure of important resources to these 
chemicals • 
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The ability to monitor disposal site operations, to modify disposal practices, 
and to conduct any necessary site remedial actions, are all advantages of the 
nondispersive siting philosophy. At dispersive sites, where currents are high 
and therefore capable of spreading sediments over a large area, monitoring and 
assessment of impacts is difficult. 

c. General Siting Locations. General areas available for unconfined, 
open-water disposal include the Pacific Ocean, the Strait of Juan de Fuca, and 
Puget Sound. Discussion of each area follows. 

(1) Ocean Disposal. While disposal of dredged material within State 
waters is governed by the CWA and the Section 404(b)(l) Guidelines, disposal 
beyond State controlled waters (usually 3 miles off the coast in the open 
ocean), is regulated by guidelines developed under the Marine Protection, 
Research and Sanctuaries Act (Public Law 92-532, as amended). The ocean 
dumping regulations require application of specified criteria to evaluate 
dredged material and the use of formally designated disposal sites. At the 
present time, there are no designated ocean disposal sites in the Pacific 
Ocean west of Cape Flattery. 

Ti1e EPA ocean dumping criteria (40 CFR, Part 228) state that final site 
designation under Section 102(c) (applicable to Section 103) of the Marine 
Protection, Research, and Sanctuaries Act of 1972 must be bassed on 
environmental studies of each site and on historical knowledge of the impact 
of dredged material disposal on areas similar to such sites in physical, 
chemical, and biological characteristics. The following are the general 
criteria (40 CFR 228.5) and the specific factors (40 CFR 228.6) that must be 
considered prior to site designation. General criteria for the selection of 
sites are as follows: 

(a) The dumping of materials into the ocean will be permitted only at 
sites or in areas selected to minimize the interference of disposal activities 
with other activities in the carine environment, particularly avoiding areas 
of existing fisheries or shellfisheries, and regions of heavy commercial or 
recreational navigation. 

(b) 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 unde
tectable contaminant concentrations or effects before reaching any beach, 
shoreline, marine sanctuary, or known geographically limited fishery or 
shellfishery. 

(c) If at any time during or after disposal site evaluation studies, 
it is determined that existing disposal sites presently approved on an interim 
basis for ocean dumping do not meet the criteria for site selection set forth 
in 228.5-228.6, the use of such sites will be terminated as soon as suitable 
alternative disposal sites can be designated. 
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(d) The sizes of ocean disposal sites will be limited in order to 
localize for identification and control any immediate adverse impacts and to 
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 part of the disposal site evaluation 
or designation study. 

(e) hPA will, wherever feasible, designate ocean dumping sites beyond 
the edge of the continental shelf and other such sites that have been histor
ically used. 

The costs associated with barge transport of dredged material to the ocean are 
extremely high. Estimated unit costs of barge transport ($/c.y.) to potential 
ocean disposal sites 10 or 50 nautical miles (nmi) off Cape Flattery (the Cape 
is approximately 124 nmi from Elliott Bay) range as follows: from Port 
Gardner: $31.55-$41.55/c.y.; from Elliott Bay: $33.05-$43.05/c.y.; and, from 
Commencement Bay: $38.25-$48.25/c.y. These costs are in addition to dredging 
costs. The cost analysis is contained in EPTA. 

Prior to any disposal, permitting and EIS procedures similar to PSDDA would be 
required for site designation and use. Additionally, site management condi
tions for ocean,disposal are comparable to those which are being developed by 
PSDDA. Therefore, it is highly unlikely that dredged material evaluation 
procedures used for ocean disposal would be less restrictive than those 
proposed for the Phase I area. Environmental benefits or savings which might 
offset transportation costs are not anticipated. Also, conducting disposal 
operations in the open ocean environment can be difficult and at times hazar
dous due to periodic high winds and waves from storm activity, especially 
during the fall, winter, and early spring seasons. 

Accordingly, ocean disposal has been ruled out as a viable alternative to 
disposal sites at Port Gardner, Elliott Bay, and Commencement Bay. This is 
not a reasonable disposal option because of decreased safety, much higher 
costs and no offsetting environmental benefits. 

(2) Disposal in the Strait of Juan de Fuca. Though disposal of 
dredged material in the Strait of Juan de Fuca is regulated under Section 404 
of CWA, many of the concerns for this option are similar to those of ocean 
disposal. Dredged material evaluation procedures would probably be similar to 
PSDDA procedures and therefore no real change is expected in dredging volumes 
that are accountable for unconfined, open-water disposal. 

The transport costs for this option are also very high. Estimated unit costs 
($/c.y.) of barge transport from the Phase I areas to a potential disposal 
site at the mouth of Cape Flattery within the Strait of Juan de Fuca are: 
from Port Gardner: $29.30; from Elliott Bay: $30.80; and, from Commencement 
Bay: $36.30 (see EPTA for details). Frequent winter storms would cause 
disposal operations to be more hazardous than the more sheltered areas of 
central Puget Sound • 

2-9 



Disposal in the strait also has been rejected as a reasonable alternative to 
disposal sites at Port Gardner, Elliott Bay and Commencement Bay, because of 
decreased safety and lack of environmental benefits which would offset the 
much higher transportation costs. 

(3) Puget Sound. The remaining potential open-water disposal sites 
are located within the PSDDA II study area. There is no discernible gain in 
environr:iental benefits that would offset increased costs from transporting 
Phase I area dredged materials to either the northern or southern portions of 
the Sound (Phase II areas). 

Therefore, only dredging and open-water disposal sites within the confines of 
the PSDDA Phase I area are addressed in detail. 

d. Number of Sites. The major areas of dredging activity were identified 
for the Phase I area to determine the number of disposal sites needed. A 
review of dredging records revealed that the largest quantities of dredged 
material are generated in waterways located at Everett, Seattle, and Tacoma. 
Dredging at other locations of central Puget Sound is less frequent and 
generates substantially less volume of material. The three cities are located 
nearly equal distances from each other and on the edge of naturally deep 
harbors which have low-energy or nondispersive environments. 

Per table 2. 1, "one or two," "three," and "four or more" regional disposal 
sites were considered for the Phase I area. The one or two disposal site 
option, would impact less total bottom acreage than the three, or four or more 
options. While it would benefit the cities located near the site(s), it could 
have significant economic repercussions for the other city(s) due to trans
portation cost differences and therefore this option was rejected. 

The four or more disposal sites option is also considered undesirable. Little 
economic benefit would be realized by designating sites outside the major 
dredging areas, and site management responsibilities and costs would be 
increased. Also, more bottom area would be impacted than under the preferred 
alternative. 

Historically, dredged material disposal has occured at each of the three major 
urban embayments. This precedent, in combination with the reasons described 
above, resulted in the decision to have three disposal sites for the Phase I 
area, one serving each of the three embayments. 

e. Zones of Siting Feasibility (ZSF's) in Phase I Area. 

(1) Identification of the ZSF's. Zones of Siting Feasibility (ZSF) 
are those areas identified based on existing information which may have the 
potential to accommodate open-water disposal activities. In general, ZSFs are 
areas which have the least conflict with the siting factors of concern. The 
process utilized to identify ZSF's involved four discrete steps: 
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Step 1. Define general ZSF selection factors • 

Step 2. Define and map specific ZSF selection factors. 

Step 3. Apply constraints to the identified ZSF's. 

Step 4. Prioritize ZSF's for purposes of field studies. 

These steps are further described below, and are addressed in detail in the 
DSSTA. 

(a) General ZSF Selection Factors. Three general factors guided 
ZSF selection. These factors were: 

o Tidal Currents. High tidal current (high energy) areas, where 
dredged material would be significantly dispersed beyond the 
disposal site area, were to be avoided. 

o Biological Resources. Significant adverse impacts were to be 
avoided on foodfish, shellfish, marine mammals, and marine birds. 

o Human Activites. Interference with human uses of marine 
waters were to be held to the lowest practicable level. 

(b) Specific ZSF 
selection factors were further 
factors (shown in table 2.2). 
and State regulations relating 

Selection Factors. The three general ZSF 
delineated by nineteen specific selection 
Most of these factors are identified in Federal 
to dredged material disposal sites. 

Information on each of the factors listed in table 2.2 was displayed on large, 
transparent maps of central Puget Sotmd. By overlaying these maps, it was 
possible to identify "windows" or areas between resources that might lend 
themselves to disposal siting with a minimum of conflict with ecological 
resources and other human uses of the sormd. This mapping overlay process was 
used to determine where the disposal site ZSF's should be located. Subsequent 
to this analysis, additional constraints were applied to specifically 
determine the ZSF boundaries. 

(c) Apply Constraints to Identified ZSF's. Additionally, the 
following constraints were imposed on ZSF boundaries: 

o ZSF's were to be located a minimum water surface distance of 
2,500 feet from adjacent shorelines to provide a buffer from 
noise and adverse environmental effects • 
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TABLE 2. 2 

SPECIFIC FACTORS FOR IDENTIFICATION OF 
ZONES OF SITING FEASIBILITY 

1. Navigation activities 
2. Recreational uses 
3. Cultural sites 
4. Aquaculture facilities 
5. Utilities 
6. Scientific study areas 
7. Point pollution sources 
8. Water intakes 
9. Shoreline land use designations 
10. Political boundaries 
11. Location of dredging areas 
12. Beneficial uses of dredged material 
13. Fish/shellfish harvest areas 
14. Threatened and endangered species 
15. Fish/shellfish habitat 
16. Wetlands, mudflats and vegetated shallows 
17. Ba thyme try 
18. Sediment characteristics 
19. Water currents 
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o ZSF's should be buffered from vulnerable biological resources 
by a minimum distance of 2,500 feet as measured along the water 
surface. 

o ZSF's should be located in water depths greater than 120 
feet. Water depths of less than 120 feet are generally more 
productive and of major importance to many of Puget Sound's 
important commercial fish species. 

o ZSF's should be located in water depths of less than 600 
feet. Based on model results, water depths greater than 600 feet 
could result in substantially more dispersion of the dredged 
material during descent through the water column. 

It is important to note that the selection factors and constraints were viewed 
as reasonable value judgments by the Disposal Site Work Group, for purposes of 
planning, and should not be taken as inviolate standards. Details concerning 
this process are provided in the DSSTA. 

(d) Prioritization of ZSF's for Pur oses of Field Studies. 
ZSF's were further divided into priority 1 and rankings based on their 
proximity to major dredging areas. The rankings served to identify areas that 
would receive first consideration for studies to locate potential sites. 
Typically, priority 1 ZSF's were located within 10 nmi of major dredging 
areas. If acceptable sites could not be found in priority 1 ZSF's; priority 2 
ZSF's would be studied. 

(2) Description of the ZSF's. All ZSF's identified by PSDDA in 
central Puget Sound are shown in figures 2.1 and 2.2. The priority 1 ZSFs 
identified from this process are located in Commencement Bay, inner Elliott 
Bay, outer Elliott Bay, and Port Gardner (figures 2.3, 2.4, and 2.5, respec
tively). 1he limited information available for the Port Gardner ZSF suggested 
the need to identify a backup ZSF, pending information to be gathered from 
field studies. Therefore, a priority 2 ZSF in Saratoga Passage was also 
included for detailed studies (figure 2.6). Other priority 2 ZSF's were not 
studied in detail since field studies of the previous ZSF's showed them to be 
acceptable. The priority 1 ZSF's (plus Saratoga) are described below. 

(a) Commencement Bay ZSF. (Figure 2.3) Boundary delineations 
for the Commencement Bay ZSF were largely determined by the water depth 
criteria (between 120 feet and 600 feet) and the 2,500-foot shoreline buffer. 
Biological resource conflicts were minimal within the ZSF boundary. The 
existing DNR disposal site is located within the priority 1 ZSF. 

(b) Elliott Bay ZSF's. (Figure 2.4) The northern ZSF in 
Elliott Bay•is located off Fourmile Rock and is shaped roughly like a foot
ball. The southwest boundary of the football was constrained by tugboat 
routes and cable crossings, while the inshore boundary was determined by the 
120-foot depth limitation and an anchorage area. The western corner of the ZSF 
encompassed the existing DNR disposal site known as Fourmile Rock disposal 
site. The inner Elliott Bay ZSF is located north of the mouth of the Duwamish 
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River. The boundaries of the inner Elliott Bay ZSF were determined by ferry 
crossings on the north, anchorage areas and navigation lanes to the south and 
east. 

(c) Port Gardner ZSF's. (Figure 2.5) The Port Gardner ZSF was 
established using the constraints of water depth (i.e., deeper than 120 feet 
and shallower than 600 feet) and a 2,500-foot buffer zone adjacent to the 
shore. Limited data existed which indicated that important fish and shellfish 
(notably IXtngeness crab) resources might exist on all or portions of the ZSF. 
Because of the paucity of existing data, field studies were conducted of the 
ZSF to determine if these important fishery resources were indeed prevalent 
throughout Port Gardner. The intent was to locate areas where resource 
impacts could be minimized. The Saratoga Passage ZSF was identified as an 
alternative in the event this was not possible. The existing DNR Port Gardner 
disposal site was only partially located within the ZSF. Half of the site is 
located outside the ZSF, within the 2,500-foot buffer zone. 

The Saratoga Passage ZSF (figure 2.6) is located immediately south of the 
mouth of Holmes Harbor. Factors determining the boundaries of this ZSF were 
vessel traffic, shellfish populations, and finfish harvesting to the north
east; finfish harvesting to the southeast; cable routes and crab populations 
to the southwest; and groundfish habitats in the northwest. 

f. ZSF Field Studies. Though initial overlay mapping was used to 
establish ZSF's, this mapping also pointed out several key information gaps. 
Accordingly, a series of field studies were undertaken to verify information 
derived from the maps and to provide the basis for selecting potential dis
posal sites within the ZSF's. These field studies are described in detail in 
DSSTA. 

Data collection activities focused on those areas where information was 
lacking. The mapping data used for the priority 1 ZSF selection indicated 
that little or no conflict with human, shoreline and shallow water uses and 
values would occur. However, adequate physical and biological data, 
sufficient for disposal site selection, were lacking for all of the priority 1 
ZSF's. Therefore, field studies focused on two critical issues: 

o What is the depositional/erosional (nondispersive/dispersive) nature of 
areas within each ZSF? Can acceptable nondispersive (low tidal current) 
sites be identified? 

o What is the value of the priority 1 ZSF's to biological resources of 
concern (i.e., crab, bottom f!sh, and shrimp). (Focus was placed on 
species which would be in direct contact with the dredged material on the 
sea floor.) 

(1) Survey of Bottom Conditions. A submersible remote operational 
vehicle (MANTA), collected physical bottom data with a sidescan sonar, and 
attempted to obtain data on biological resources through use of a video camera 

2-20 

• 

• 

• 



• 

• 

• 

and 35 millimeter stereo still cameras. This survey unfortunately was under
taken immediately following a large storm event in November of 1985. Turbidity 
in all deep central Puget Sound water at this time was extremely high. Still 
photographs and video efforts were of little use. However, the sidescan sonar 
effectively characterized bottom contours and identified larger features of 
the bottom. 

(2) Sediment Vertical Profiling System (SVPS) Survey. A special 
sediment vertical profiling system (SVPS) device, allowing cross-sectional 
photographs to be taken of the upper 16 centimeters (6.3 inches) of the sea
floor bottom sediments, was used to check the ZSF's. Vanveen grab samples 
were taken to ground-truth the SVPS observations. A computer imaging analysis 
system is then used to provide information on physical and biological 
(infaunal benthos) characteristics. The SVPS identified general areas that 
are depositional in nature. 

(3) Depositional Analysis of the Sediments. The objective of the 
depositional analysis was to locate areas within each ZSF where sediments tend 
to deposit rather than erode. Previous work by Word, et al. (1984a) indicated 
that sediments in Puget Sound tend to accumulate where existing sediments meet 
the following four conditons (when compared to sediments at similar depths): 
(1) abnormally small grain size; (2) abnormally high volatile solids; 
(3) abnormally high water content; and (4) abnormally high biochemical oxygen 
demand (BOD). Over 200 stations were occupied to collect sediment samples for 
this technique. Study results were used to identify areas that were most 
nondispersive within each ZSF. The reader is referred to the DSSTA, Part 5, 
for a complete description of the methods and results of this study • 

(4) Current Velocity Studies. Current strengths at each ZSF were 
assessed from the following: (1) a review of historical field data (including 
current meter work undertaken for PSDDA and the Navy in Port Gardner), 
(2) application of a mathematical model simulation of tidal currents, (3) pre
dicted current velocities from a physical hydraulic model, and (4) current 
meters placed during the Phase I field studies at the existing disposal sites 
in Elliott Bay and Port Gardner. The DSSTA provides a detailed discussion of 
these studies. 

Results indicate that all the priority ZSF's are in relatively low current 
velocity areas (see DSSTA). Material deposited at the preferred sites should 
generally remain there. 

(5) Crab, Shrimp and Bottom Fish Trawling Studies. The distribution 
and relative abundance of important commercial dungeness crab, shrimp and 
bottom fish resources were mapped in and around all priority ZSF's from data 
obtained during seasonal sampling cruises. The objective was to evaluate the 
importance of the ZSF's in general to these commercial natural resources, and 
to minimize impacts as much as possible as part of the site identification 
process by helping to locate areas of relatively lowest habitat value. 

Results indicated disposal sites can be located within the priority ZSF's yet 
still avoid significant conflict with each of these resources • 
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g. Preliminary Site Identification. Preliminary disposal sites within 
the ZSF were identified using information obtained via ZSF identification and 
field studies. Two factors were emphasized in locating the disposal sites: 
(1) a low abundance of commercially important animals (i.e., small numbers of 
crab, shrimp, and bottomfish); and (2) the presence of a relatively nondis
persive area (i.e., sediment and current characteristics indicating that 
sediments would stay at the disposal site). 

Preliminary sites were identified in all the priority 1 ZSF's. As a result, 
two sites were specified in Elliott Bay, two sites in Commencement Bay and two 
sites in Port Gardner. Additionally, a site was also identified in the 
Saratoga Passage ZSF. These sites were later treated as alternatives for 
purposes of planning and NEPA/SEPA compliance. 

h. Site Field Studies. Additional studies were conducted for the 
preliminary sites to define the size of the bottom impact area and to refine 
site location relative to food web values of these areas. 

(1) Numerical lump Model. To assist in establishing the size and 
location of the disposal sites, a numerical model, originally developed for 
EPA and later refined by the Corps' Waterways Experiment Station, was used to 
estimate the depositional pattern caused by the disposal of a single bargeload 
of dredged material (Trawle and Johnson, 1986). The model was run for two 
types of dredged material at several depths and current speeds. Result from 
this model were combined with an estimate of the probable surface disposal 
zone to provide an initial assessment of the sediment deposition pattern that 
might be caused by repeated disposals within a site. The model results 
indicate that the impact of any one barge load (1,500 c.y.) of material is 
confined to a relatively small area. In 400 feet of water the descending 
cloud is approximately 250 feet in diameter (B. Trawle, personal communica
tion) when it hits the bottom, occuring 30 seconds after disposal is 
initiated. The collapsing cloud then spreads out in all directions. Ten 
minutes later, essentially all of the material is deposited on the bottom 
within a 1,000-foot radius of the drop point. The thickness of the deposited 
material varies from about 0.3 inches at the center of the disposal mound to 
0.04 inches at the edge. These results assume a worst-case spread of a 
completely slurried·load. Dredged material with cohesive clumps would not 
spread as far or as thinly. The final size, orientation, and configuration of 
the disposal sites are not significantly affected by the materials deposited 
from any single barge disposal, but are governed by the total amount of 
material being deposited, sediment bulking factors, stable side slope 
characteristics of the sediments, existing bottom topography and consolidation 
characteristics of both the bed and dredged material. The model studies were 
used to define the bottom impa~t area, described below, for each of the sites. 

(2) Food Web Study. Benthic resources within and adjacent to each of 
the preliminary disposal sites were evaluated in terms of their food support 
potential to bottom fish resources. A procedure called the Benthic Resources 
Assessment Technique (BRAT) developed by the U.S. Army Waterways Experiment 
Station (Lunz and Kendall, 1982), was used to quantify the food value of 
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bottom-dwelling organisms within soft-bottom habitats to bottom-feeding 
fishes. Through BRAT estimates can be made of which organisms at a given site 
are both vulnerable and available to selected foraging fish species. 

Different species of bottom-feeding fishes can detect, capture, and ingest 
only a portion of the available benthos. They will consume different prey at 
different locations and seasons, reflecting the availability of vulnerable 
prey. In BRAT, vulnerability is taken to be a function of the size of the 
benthic food item, and availability of the prey's location below the sediment
water interface. Both factors are estimated from an examination of the diets 
of target predatory fish, and confirmed by a parallel examination of vulner
able and available prey in the local benthic environment. Food web linkages 
between benthic organisms, key fish and shellfish~ and ultimately humans via 
commercial and recreational fisheries offers resource managers a way of assign
ing comparative resource values to alternative disposal sites. See the DSSTA, 
Part 9, for a complete description of the methods and results of this 
procedure. 

As with the trawling studies, BRAT confirmed that resource values at the 
preliminary disposal sites within the priority 1 ZSF's are equal to or lower 
than surrounding areas. Consequently, adjustments to site locations were not 
considered necessary. 

i. Sites in Commencement Bay Area. Preferred (selected) and alternative 
sites in the Commencement Bay ZSF (figure 2.7) were identified based on 
results of ZSF and site-specific studies • 

(1) Commencement Bay: Site Selection. Studies showed that benthic 
resource values were relatively low in both the selected and alternative 
sites, and were lowest at the selected site. No crab resources were found in 
either site, and shrimp and bottomfish resources were also documented as low 
to impoverished in each of the two sites. The selected site was chosen over 
the alternate site primarily because it lies in an area where sediments appear 
to be stable, nondispersive and more depositional in nature than the alterna
tive site. The selected site was also located somewhat closer to the center 
of dredging activity than the alternate site. 

Further discussion on site selection is provided in section 4. 

(2) Commencement Bay Site 1 (Selected Site). The center of the 
Commencement Bay selected site is located at latitude 47d 18.22m and longitude 
122d 27.84m and lies approximately 1 mile west of Browns Point (figure 2.7). 
The center of the existing DNR disposal site is located 0.9 mile southeast of 
the center of the selected site. The selected site is elliptical in shape, 
covering approximately 310 acres, with a long axis of 4,600 feet oriented 
parallel to the tidal current flood-ebb direction and short axis of 3,800 
feet. The bottom slope at this site is approximately 1-foot vertical to 200 
feet of horizontal distance, which is essentially flat. The proposed site 
lies in an area where sediments tend to deposit rather than erode, as 
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suggested by clay composition exceeding 15 percent, water content exceeding 50 
percent, volatile solids exceeding 4 percent, and biochemical oxygen demand 
exceeding 500 (data summary from Depositional Analysis). The small grain size 
(i.e., medium silt) suggests that current speeds lie below the 25 centimeter 
per second threshold; and are backed up by numerical model results suggesting 
peak speeds of 18-20 centimeters per second. At this current speed, dredged 
materials disposed should not be resuspended by local currents. Net current 
d~rection appears to be toward the southwest and the site is oriented 
accordingly. 

(3) Commencement Bay Site 2. The center of the other disposal site is 
located at latitude 47d 18.72m and longitude 122d 27.95m and a portion of the 
site overlaps the northern one-third of the preferred site (figure 2.7). 

The site has the same elliptical shape, dimensions and orientation (southwest) 
as the preferred site (4,600 feet by 3,800 feet) and lies within the same 
bathymetric depth range of 540-560 feet. Sediment characteristics are similar 
to those of the preferred site (i.e., medium silt). The bottom side slope 
conditions are also similar to those of the selected site (i.e., 1 on 200), 
depicting a relatively flat bottom. 

j. Sites in Elliott Bay Area. Selected and alternative sites for the two 
Elliott Bay ZSF's were identified based on results of ZSF and site-specific 
studies. 

(1) Elliott Bay: Site Selection. Site specific studies of the 
alternative sites in Elliott Bay (figure 2.8) indicated that both sites 
exhibited relatively low benthic resource values, although the selected site 
in inner Elliott Bay exhibited comparatively higher shrimp resources and 
bottomfish resources than the alternative site 2. Dungeness crab resources 
were nonexistent at both sites. The selected site in inner Elliott Bay was 
chosen over the outer Elliott Bay alternate site for the following reasons. 
First, the selected site is located in a more stable, low energy, and deposi
tional environment. Studies at the alternate site indicated that there was 
potentially strong currents (a kinetic gradient) through the site with an 
attendant high likelihood of dispersion of dredged material offsite following 
disposal; whereas extensive studies of an experimental dump at the inner 
Elliott Bay site indicated that dredged material placed there had not eroded 
over a several year period (DSSTA). Second, public concerns about the exist
ing Fourmile Rock site, and input during the siting process, favored selection 
of the inner Elliott Bay selected site over the alternate site. Third, low 
sediment quality has been documented over much of the selected site. Dredged 
material placed at the selected site could result in a net improvement of much 
of the area's sediment. And fourth, the preferred site is relatively closer 
to most of the Elliott Bay dredging activity. 

·further discussion on site selection is provided in section 4. 

(2) Elliott Bay Site 1 (Selected Site). The center of the selected 
site in Elliott Bay is located at latitude 47d 35.97m and longitude 122d 
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21.34m within the confines of a depositional area near the mouth of the 
Duwamish River (figure 2.8). The disposal site is shaped like a large egg 
with the south end of the site located in approximately 200 feet of water and 
the north end of the site located in approximately 360 feet of water. The 
site is approximately 6,200 feet in length and 4,000 feet wide, covering 415 
acres. The site is located in a submarine valley with relatively steep sides 
and a downward slope ranging from 1:30 to 1:50. 

(3) Elliott Bay Site 2. The center of the other site in Elliott Bay 
is located at latitude 47d 37.09m and longitude 122d 24.85m and lies just 
southeast of the existing DNR. disposal site (Fourmile Rock) (figure 2.8). The 
boundaries of both sites overlap at the northwest corner of site 2. The 
480-acre site is elliptical in shape with dimensions of 4,500 feet by 6,000 
feet. The long axis of the rectangle runs parallel with the northwest to 
southeast bottom contours. The north end of the site lies in approximately 
500 feet of water, whereas the south end of the site is in 600 feet of water, 
with a resulting bottom slope varing from 1:30 to 1:50 across the site. The 
site is 4,000 feet south of Magnolia Bluff at the toe of a steep (1 foot 
vertical to 8 feet horizontal) slope which fronts the Magnolia shoreline. 

k. Sites in the Port Gardner Area. The selected and alternative sites 
for the Port Gardner (figure 2.9) and Saratoga Passage (figure 2.10) ZSF's 
were identified based on results of ZSF and site-specific studies. 

(1) Port Gardner: Selection of Preferred Site. The preferred site 
was selected over the alternative sites at Port Gardner and Saratoga Passage 
for the following reasons. First, the selected site lies in an area of weak 
bottom currents which is described as a depositional environment. Second, the 
preferred site is removed from areas of high concentrations of benthic, crab, 
shrimp, and bottomfish resources. Third, prevailing low currents flow in a 
northward to westward direction, thus, ensuring that any suspended dredged 
material that might move offsite would tend to move away from areas of high 
crab, shrimp, and bottomfish populations (DSSTA). And fourth, the selected 
site is reasonably close to the center of most of the dredging projects where 
tmconfined, open-water disposal will be a consideration. 

The alternative site in Port Gardner also exhibits comparably similar 
attributes to the preferred alternative site (i.e., low natural resources 
onsite, low current/depositional environment, close to dredging area), but 
lies proximal to high concentrations of crab, shrimp, and bottomfish 
resources. It was largely eliminated from further consideration because of 
insufficient buffer zone between the site and adjacent natural resources. In 
addition, the Port Gardner alternative site directly conflicts with the 
disposal site for the Navy Homeport project. The alternative site in Saratoga 
Passage was eliminated because of economic considerations, being further 
removed from dredging areas (i.e., greater than 10 nautical miles), and the 
presence of a less costly, environmentally acceptable alternative site in Port 
Gardner Bay. 

Further discussion on site selection is provided in section 4 • 
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(2) Port Gardner Site 1 (Selected Site). The center of the preferred 
Port Gardner site is located at latitude 47d 58.86m and longitude 122d 16.67m, 
and lies approximately 2 nmi west of Everett Harbor (figure 2.9). The 
318-acre site is circular and located in 420 feet of water on a large flat 
plane with a diameter of 4,200 feet. Bottom slopes are less than 1 feet 
vertical on 200 feet horizontal. Because bottom slope and tidal currents 
should not significantly alter the disposal site configuration, the delineated 
site is a 4,000-foot-diameter circle that is concentric with the 1,800-foot
diameter disposal zone. 

(3) Port Gardner Site 2. The center of other site in the Port 
Gardner ZSF is located at latitude 47d 58.26m and longitude 122d 15.55in_and 
lies 9,000 feet southwest of the mouth of the Snohomish River and 4000 feet 
from the Everett shoreline (figure 2.9). The 375-acre site is egg-shaped with 
dimensions of 3,800 feet by 5,833 feet, with the long axis lying parallel with 
the shoreline. Water depths vary from 330 feet on the southeast end of the 
site to 425 feet to the northwest end, with a bottom sloping downward to the 
southwest varying from 1 V to 70 Hand 1 V to 35 H, averaging about 1:40. The 
site is located at the base of a 1:7 slope which extends 2,000 feet from 
shore, and lies just north of the existing Port Gardner DNR disposal site. The 
southeast corner of site 2 encompasses almost half of the existing DNR site. 
Current speeds measured in the southeast corner of the site (i.e., in DNR 
site) during site selection studies, indicated that bottom currents at this 
location are very'low. ·· 

Approximately one-half of this site may be potentially covered by the site 
which the U.S. Navy will use for disposal of material from the proposed 
Homeport facility in the East Waterway. Existing information for the Port 
Gardner area did not r~veal any significant issues during identification of 
the ZSF bolllldaries; site 2 was initially thought to be the potentially 
preferred site. However, further studies indicated proximity of important 
resources (crabs) which could be potentially impacted from continued long-term 
use of the site. The site has been carried through in the EIS as a final, 
nonpreferred site in order to display and compare the P$DDA study information. 

(4) ~ott Gardner Site 3 (Saratoga Passage). The center of the backup 
site in the Saratoga Passage ZSF is located at latitude 48d 5.43m and longi
tude 122d 27 .35m (figure 2.10). It _lies equal distance from each shoreline 
(approximately 1 nautical mile) and approximately 8000 feet south of Fast 
Point. The 318-acre circular site is 4,200 feet in diameter and lies in 
approximately._ 350 feet of water. The site is relatively flat with only an 
18-foot variation in depth throughout the site. Current measurements, made in 
this area by NOAA in 1977, indicate that tidal currents rarely exceed 
20 cm/sec. 

2.04 Biological Effects Condition for Management of the Unconfined, Open-Water 
Disposal Sites. One important aspect of the management plan is the environ
mental conditions that will be maintained (or _avoided) at the unconfined, 
open-water disposal sites. These conditions involve the potential for 
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biological effects due to chemicals that may be present in the dredged mate
rial. To address this issue, alternative biological effects levels were 
defined for disposal site management and an alternative selected for the Phase 
I area. 

Five steps were taken in determining the appropriate site management condition 
for the Phase I area unconfined, open-water disposal sites. These steps are 
as follows: 

Step 1. Selection of the general management approach to dredged 
material evaluation. 

Step 2. Definition of various degrees of adverse biological effects 
that might occur at the sites (referred to as "biological effects 
conditions for site management" or "site conditions"). 

Step 3. Development of dredged material evaluation procedures as a 
means to avoid exceeding the site condition by: 

(a) specifying chemical and biological testing requirements and 

(b) defining disposal guidelines (test interpretation), includ
ing biological response guidelines (for biological tests) and 
sediment quality values (for chemical tests). 

Step 4. Assessment of the environmental and economic consequences of 
the alternative site conditions. 

Step 5. Identification of the appropriate biological effects 
condition for site management in the Phase I area of PSDDA. 

These steps are also discussed in chapter 5 of the MPR and in EPTA. The use 
of the site condition in testing and evaluation of dredged material is 
discussed in 2.04.d. 

a. Identification of Alternative Biological Effects Conditions for Site 
Management. The definition of acceptable adverse biological effects for the 
unconfined, open-water disposal sites per the Section 404(b)(l) Guidelines is 
not a simple, "black or white" determination. What constitutes "unacceptable 
adverse effects" at the site, per the CWA requires substantial professional 
judgment. State water quali-ty standards also require this judgment by stating 
that toxic or deleterious material concentrations shall be below those which 
may cause acute or chronic conditions to the aquatic biota (WAC 173-201). 

Complicating the development of a standard site condition for Puget Sound is 
the uncertainty in scientific understanding of cause and effect relationships 
between sediment contamination and oiological response. This uncertainty 
leaves a. large "gray area" in terms of the degree of biological effects that 
can exist at unconfined, open-water disposal sites and still not result in 
unacceptable adverse effects. Within this "gray area," what constitutes 
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unacceptablealso depends upon individual perspective and a combination of 
social and economic factors which alter the relative value of aquatic 
resources. 

A number of different definitions of the preferred biological effects condi
tion for ~ite management were considered (see table 2.3). At each end of the 
range ,.of possible biological effects due to chemicals, extreme site management 
conditions were defined. At the low end of the range, one possible site 
management condition would be to allow only dredged material that does not 
contain measurable levels of any chemical of concern (referred to as Site 
Condition 0). Virtually all sediments expected to be dredged in Puget Sound 
will have some measurable levels of chemicals of concern (especially naturally 
occuring levels of heavy metals). As a result, use of this condition would 
result in no· disposal of dredged material at the unconfined, open-water dis
posal sites. Although this option would comply with the CWA and State Water 
Quality Standards, (no unacceptable adverse biological effects at the uncon
fined, open-water disposal sites, by having virtually E.£. discharge at the 
sites), it may not comply with the Federal guidelines when the consequences of 
disposal at wetlands and intertidal nearshore confined disposal sites are con
sidered. This option places all environmental risk at nearshore and upland 
disposal sites and is considered environmentally, economically, and politi
cally unaccept?ble (see Section 4). 

At the high end of the biological effects range, Site Condition V would allow 
all highly contaminated dredged material, up to and including dangerous waste 
classified sediments by State of Washington Standards, to be present at the 
unconfined, open-water disposal sites • 

The "Site Condition IV" definition, described as "major adverse effects due to 
sediment contamination" and encompassing material up to, but not including, 
material defined as "dangerous waste" per State hazardous waste laws, is 
similar to Si~e Condition Vin. that almost all Puget Sound dredged material 
would be allowed for disposal at the unconfined, open-water sites (i.e., very 
little material contains this level of contamination). 

Neith~r Site Conditions IV nor V were considered as acceptable biological 
effects conditions at the disposal sites. These conditions do not "preserve, 
maintain, or enhance" the. integrity of the aquatic ecosys tern (per the CWA). 
Accordingly, neither condition was carried forward for detailed planning 
within PSDDA. Although these site conditions would provide the least expen
sive options for the dredger, all the environmental risk associated with 
dredging and, disposal woul'd be allocated to the aquatic environment. These 
conditions wo.uld not be permissible under current Federal or State law. 

The remaining .. gray area" was divided into three different "alternative 
biological effects _conditions for site management," each describing a dif
ferent d~gree of adverse enviromental effects on biological resources at the 
sites._ . Th'e vario4s conditions differ by having increasing degrees of effects 
on resources at the disposal site, from "no adverse effects due to sediment 
chemicals" to "moderate adverse effects due to sediment chemicals" (Site 
Conditions I-III, table 2.3). 
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TABLE 2. 3 

ALTERNATIVE DEFINITIONS OF BIOI.OGICAL 
EFFECTS CONDITIONS FOR MANAGEMENT OF THE 

UNCONFINED, OPEN-WATER DISPOSAL SITES IN PHASE I AREA 

Site Condition 0: No Chemically-Related Effects on Biological Resources Due 
to the Absence of Measurable Chemicals of Concern. 

Onsite sediments do not contain chemicals at concentrations above 
analytical detection limits. 

Site Condition I: No Adverse Effects on Biological Resources Due to Sediment 
Chemicals 

No speci~s will be affected due to sediment chemicals within the site 
in the short (acute) or long (chronic) term. 

Site Condition II: Minor Adverse Effects on Biological Resources Due to 
Sediment Chemicals 

Some species may be affected within the site from long-term exposure 
to sediment chemicals (only sublethal effects are anticipated). 

Site Condition III: Moderate Adverse Effects on Biological Resources ~e to 
Sediment Chemicals 

Many species may be affected within the site from both short-term and 
long-term exposure to sediment chemicals (both lethal and sublethal 
effects are possible). 

Site Condition IV: Major Adverse Effects on Biological Resources ~e to 
Sediment Chemicals 

Most species within the site may be alffected by even short-term 
exposure to sediment chemicals (with substantial lethal effects 
likely). (This level includes onsite sediment chemical concentrations 
up to, but not including, "Dangerous Waste" material per State 
hazardous waste laws.) 

Site Condition V: Severe Adverse Effects on Biological Resources ~e to 
Highly Contaminated Sediments 

All dredged material, including "Dangerous Waste" material, could be 
discharged at unconfined, open-water disposal sites. Species onsite 
are likely to experience severe lethal effects due to short-term 
exposure to material at this level • 
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Site Condition I (no adverse chemical effects on biological resources), Site 
Condition II (minor adverse chemical effects), and Site Condition III 
(moderate adverse chemical effects) all define site conditions which, 
depending upon interpretation, could comply with the Section 404(b)(l) 
Guidelines. As a matter of comparison, each of these options were carried 
forward for detailed investigation. 

State water quality standards provide that for all classes of State waters, 
toxic or deleterious material concentrations shall be below those which cause 
acute or chronic conditions to the aquatic biota. However, dilution zones can 
be established pursuant to the regulation, but the zones shall be restricted 
in area so far as practicable with application of reasonably available tech
nology, and acute conditions within the zone are not to be allowed. Site 
Condition I meets State standards without a dilution zone. Site Condition II 
meets State standards with application of a dilution zone pursuant to the 
regulations. Site Condition III cannot meet State Water Quality Standards, 
but has been carried forward as an additional alternative for comparison of 
environmental and economic impacts. 

b. Single Versus Multiple Site Management Conditions. Siting investiga
tions for the Phase I area support using the same site condition for each 
site. The proposed sites are very similar in physical characteristics (low 
energy areas, deep water, and generally depositional in nature) and biological 
resources (soft-bottom communities, with crab and/or shrimp present in the 
bay, as well as bottomfish and salmon), and do not appear to warrant different 
management strategies. 

A reason for considering multiple site conditions is that the range and 
distribution of dredged material chemicals and chemical concentrations varies 
from area to area. Selection of a single site condition with relatively low 
effects potential, could conceivably result in an entire geographical area not 
being permitted to use the unconfined, open-water disposal option. This could 
result in significant adverse economic effects to that area. Or, if the 
effects condition is set relatively high, another area may suffer significant 
damage to their aquatic environment, resulting in high costs for remedial 
action incurred by the public or site users. In other words, the definition 
of an acceptable site condition is recognizably affected by the economic 
consequences to, and social perspective of, the affected publics. A single 
management approach for the Sound's sites could compromise the diversity of 
situations and local perspectives that exists throughout the area. However, 
when sites have different management conditions, sites with more lenient 
requirements will likely receive material that cannot go to other sites, from 
other areas of the Sound. This results in the perception that "one community 
is receiving the wastes of another," a socially and politically difficult 
situation to manage. 

A single biological effects condition for management of the central Puget 
Sound sites recognizes the similarity among the sites of environmental condi
tions and that all are a part of a common water body and ecosystem. It also 
recognizes that the definition of acceptability somewhat transcends local 
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economic and/or environmental considerations. Given limited scientific 
knowledge of long-term effects of chemicals, and the continued proximity of 
marine organisms to the sites, "fine-tuned" management of different biological 
effects conditions at the individual sites would be difficult. Therefore, the 
"one site condition" approach is considered to be the most appropriate for the 
Phase I area of the Sound. 

c. Identification of the Selected Site Management Condition. Identifi
cation of the selected site condition for the Phase I area disposal sites is 
based on an assessment of the key consequences of the different conditions: 

o The volume of dredged material that could be found acceptable for 
unconfined, open-water disposal (not requiring other disposal methods) 
increases with higher (I to Ill) site management conditions. 

o Potential adverse effects to the biological and human resources at 
the Phase I disposal sites increase with higher site conditions. 

o Potential adverse effects to the biological and human resources at 
land and shore sites (used for disposal of material unacceptable for 
unconfined, open-water disposal) decrease with higher site conditions. 

o Since unconfined, open-water disposal is the least expensive of the 
disposal methods, the cost of dredging and disposal decreases with 
higher site conditions • 

Three primary disposal methods are available for dredged material that is 
unacceptable for unconfined, open-water disposal, including confined aquatic 
disposal (CAD, capping of unacceptable dredged material deposited in water 
with acceptable material), disposal in nearshore areas, and disposal in upland 
areas. however, the primary environmental consideration of the site condi
tions selection is related to the tradeoffs between disposal in water versus 
disposal at nearshore and land sites. Selection of a site condition allowing 
the least amount of material to be placed at unconfined, open-water disposal 
sites would place most of the environmental and health risk associated with 
the chemical contamination at nearshore and upland sites. Conversely, 
selection of a condition that allows most of the dredged material to be 
discharged in water would place most of the environmental risk at the 
unconfined, open-water sites. 

While any of the Site Conditions (I to Ill) can potentially be established and 
managed at the identified unconfined, open-water disposal sites, the quanti
ties of material requiring other disposal methods varies significantly among 
these levels. Therefore, risks to water quality, fisheries, and benthic 
resources, which increase as the site condition increases, must be weighed 
relative to effects to land resources such as ground water, air quality, and 
land availability, which would decrease as the site condition increases. 

Historically, the most prevalent and least expensive disposal option has been 
nearshore disposal. And though each of the dis~osal methods has its own 
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environmental risks and effects, nearshore disposal is of greatest concern to 
Puget Sound aquatic resources, primarily due to significant past loss of 
important habitat values for fish and other species via direct burial by 
filling for creation of uplands (PSWQA, 1986). Additionally, the active 
intertidal zone can present concerns in ensuring that any sediment chemicals 
do not leach back into surface waters (Lee, et al., 1986). And it is the 
nearshore environment that has received the most significant degree of past 
disturbance and effects. The limited availability of upland disposal sites 
places further pressure on nearshore areas for disposal of unsuitable material. 

In addition to environmental considerations, the cost implications of the 
selected biological effects site condition are also substantial. In going 
from Site Condition III (the least costly) to Site Condition I (the most 
costly), dredging and disposal costs could increase by about 80 percent for 
the Phase I area. 

Detailed assessment of the environmental consequences of the different site 
conditions at each of the selected sites is provided in section 4 of the 
FEIS. As a single site condition is proposed for the Phase I area, a summary 
regional analysis of the consequences of site management is also provided in 
section 5 of the FEIS. 

Site Condition II was chosen as the appropriate biological effects condition 
for management of the unconfined, open-water disposal sites in the Phase I 
area based on a review of the environmental and economic consequences of the 
different site conditions, including assessment of land and shore environ
mental effects and cost implications to navigation dredging. 

The selected site condition would allow sublethal effects within the site that 
might develop only after long-term exposure. The dredged material that might 
produce this condition at the disposal site would be expected to cause more 
significant toxic response to the sensitive test species in the laboratory. 
The laboratory tends to overstate field efforts. 

d. Relation of Selected Site Condition to Dredged Material Evaluation 
Procedures. Dredged material evaluation procedures (sampling requirements, 
chemical and biological tests, and disposal guidelines), promulgated pursuant 
to the CWA authorities of the Corps, EPA, and Ecology are used as the primary 
means of ensuring that the preferred biological effects site management 
condition is not violated. The evaluation procedures can assist regulatory 
agencies in assessing whether disposal of a dredged material from a given 
project would result in unacceptable adverse impacts to the water column or 
benthic environment and, as· such, would or would not be compatible with the 
preferred disposal site condition. It is important to note that the alterna
tive site conditions cannot be translated to "types of dredged material" 
(i.e., there is no "site condition II material"). Rather, the alternative 
conditions represent different dividing lines between site effects that are 
"acceptable" and those that are not. A mix of dredged material will be 
discharged on site, but the site will be managed consistent with the defined 
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site management condition. Because only acce~table sediments will be dis
charged at the disposal sites, the aggregate condition of each site is 
expected to be substantially better than allowed under the selected management 
condition (site condition II). 

The dredged material evaluation procedures must be continually reviewed and 
periodically updated to incorporate the best available scientific knowledge 
and information concerning potential adverse effects of sediment chemicals on 
biological resources. This must be done to ensure that the most appropriate 
tests and test interpretation guidelines are used in dredged material evalu
ation. Disposal site environmental monitoring is expected to be a key factor 
in these reviews and consideraion of proposed changes to the evaluation 
procedures. While the evaluation procedures will necessarily change, the 
selected site condition is expected to remain the site management objective in 
the Phase I area. 

Detailed description of the PSDDA dredged material evaluations is contained in 
EPTA. 

2.05 Final Alternatives. 

a. Combinations of Disposal Sites and Alternative Biological Effects Site 
Conditions. In assessing the environmental consequences of the PSDDA program, 
it is necessary to consider the combined effects of different biological 
effects conditions at specific disposal sites. The possible combinations of 
the different sites and site conditions are numerous: nine in Port Gardner 
and six each in Commencement and Elliott Bays (21 combinations in total). In 
providing a detailed assessment of environmental consequences for a reasonable 
number of possible alternatives, those combinations containing both a non
preferred site and a nonpreferred site condition were not considered further 
by PSDDA. The final alternatives (table 2.4), including the no action 
alternative, describe the range of potential environmental effects represented 
by all possible combinations. The table briefly describes the consequences of 
each of the final alternatives for purposes of overview comparisons relative 
to major issues. Detailed discussion of these issues is contained in 
section 4 of the FEIS. 

Given the similarity of the disposal sites, environmental impact is generally 
more dependent on the site management condition rather than the disposal site 
location. All potential sites have relatively low habitat values; disposal at 
either of the two or three sites present near each major dredging area will 
cause little significant difference in overall environQental impact. On the 
other hand, different site conditions defining material that is suitable at 
the unconfined, open-water disposal sites will have significantly different 
environmental consequences. The environmental consequences of the selection 
of a site condition for the Phase I area are addressed in sections 4 and 5 of 
the FEIS. 

b. ~nvironmental Monitoring and Permit Compliance Inspections. Environ
mental monitoring and permit compliance inspections, also part of disposal 
site management, are described in the MPR and the Management Plans Technical 
Appendix (MPTA) • 
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TABLE 2. 4 

COMPARISON OF FINAL ALTER.NATIVES 

Alternative 

Commencement Bay: 
Site 1, Site Condition I 
Site 1, Site Condition II* 
Site 2, Site Condition II 
Site 1, Site Condition III 
No Action (PSIC) 

Elliott Bay: 
Site 1, Site Condition I 
Site 1, Site Condition II * 
Site 2, Site Condition II 
Site 1, Site Condition III 
No .Action (PSIC) 

Port Gardner: 
Site 1, Site Condition I 
Site 1, Site Condition II* 
Site 2, Site Condition II 
Site 3, Site Condition II 
Site 1, Site Condition III 
No Action (PSIC) 

Total for all Sites: 
Site Condition I 
Site Condition II 
Site Condition III 
No Action 

*Selected alternative 

1. HABITAT LOSS 
a. Aquatic/Subtidal 

(acres) 

310 
310 
310 
310 

N/D 1/ 

415 
415 
480 
415 

N/D 1/ 

318 
318 
375 
318 
318 

N/D 1/ 

1,043 
1,043 
1,043 

N/D 1/ 

b. Land/Shore 
(acres) 

96 
29 
29 
5 

230 

274 
266 
266 
162 
569 

101 
10 
10 
10 

0 
264 

471 
305 
167 

1,063 

1/N/D: not determined. Some loss of aquatic, subtidal habitat is expected 
for disposal of material that meets the.Puget Sound Interim Criteria, via 
beneficial use projects or projects that are able to obtain necessary permits 
for unconfined, open-water disposal on a case-by-case basis. 
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Alternative 

No Action 

Commencement Bay: 
Site 1, Site Condition I 

Site 1, Site Condition II 

Site 2, Site Condition II 

Site 1, Site Condition III 

TABLE 2. 4 (con.) 

2. FAUNA 
a. Aquatic/Subtidal 

Minor loss of benthic 
invertebrates or 
displacement of fish 
or shellfish, and no 
chemical effects. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
No chemical effects 
on site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Moderate, acute 
chemical effects 
within site • 

2-39 

b. Land/Shore 

Major loss of land 
invertebrates and 
displacement of land/ 
shore species. Major 
chemical risks at 
sites. 

Major loss of 
land invertebrates 
and displacement of 
land/shore species. 
Major chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Minor loss of 
land invertebrates 
and displacement of 
land/shore species. 
Minor chemical 
risks at sites. 



Alternative 

Elliott Bay 
Site 1, Site Condition I 

Site 1, Site Condition II 

Site 2, Site Condition II 

Site 1, Site Condition III 

Port Gardner: 
Site 1, Site Condition I 

TABLE 2.4 (con.) 

2. FAUNA 
a. Aquatic/Subtidal 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
N:> chemical effects 
on site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site • 
Displacement/loss of 
shrimp from site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Moderate, acute 
chemical effects 
within site • 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
N:> chemical effects 
on site. 
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b. Land/Shore 

Major loss of 
land invertebrates 
and displacement of 
land/shore species. 
Major chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Minor loss of 
land invertebrates 
and displacement of 
land/shore species. 
Minor chemical 
risks at sites. 

Major loss of 
land invertebrates 
and displacement of 
land/shore species. 
Major chemical 
risks at sites. 

• 

• 

• 



• Alternative 

Site 1, Site Condition II 

Site 2, Site Condition II 

Site 3, Site Condition II 

• 
Site 1, Site Condition III 

• 

TABLE 2.4 (con.) 

2. FAUNA 
a. Aquatic/Subtidal 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within site. 
Burial/displace
ment of crabs from 
site. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish. 
Minor, sublethal 
chemical effects 
within sites. 

Minor loss of benthic 
invertebrates and 
displacement of fish 
and shellfish • 
Moderate, acute 
chemical effects 
within site • 
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b. Land/Shore 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

Moderate loss of 
land invertebrates 
and displacement of 
land/shore species. 
Moderate chemical 
risks at sites. 

No loss of 
land invertebrates 
and displacement of 
land/shore species. 
No chemical 
risks at sites. 



Alternative 

No Action 

Commencement Bay: 
Site 1, Site Condition I 

Site 1, Site Condition II 

Site 2, Site Condition II 

Site 1, Site Condition III 

Elliott Bay: 
Site 1, Site Condition I 

Site 1, Site Condition II 

TABLE 2.4 (con.) 

3. WATER AND SJIDD1ENT QUALITY 
a. Aquatic/Subtidal b. Land/Shore 

No adverse effects 
to water quality or 
sediment quality. 

Short-term water 
quality effects. 
No change to 
existing sediment 
quality. 

Short-term water 
quality effects. 
Minor adverse effects 
to sediment quality 
within site. 

Short-term water 
quality effects. 
Minor adverse effects 
to sediment quality 
within site • 
More dispersive site. 

Short-term water 
quality effects. 
Moderate, adverse 
effects to sediment 
quality on site. 

Short-term water 
quality effects. 
Improvement of 
existing sediment 
quality. 

Short-term water 
quality effects. 
No change in existing 
sediment quality. 
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i~jor chemical risks 
to ground water and 
shoreline water. 

Major chemical 
risks to ground water 
and shoreline water. 

Moderate chemical 
risks to grotmd water 
and shoreline water. 

Moderate chemical 
risks to ground water 
and shoreline water. 

Minor chemical 
risks to ground water 
and shoreline water. 

Major chemical 
risks to ground water 
and shoreline water. 

Moderate chemical 
risks to ground water 
and shoreline water. 

• 

• 

• 



• Alternative 

Site 2, Site Condition II 

Site 1, Site Condition III 

Port Gardner: 
Site 1, Site Condition I 

Site 1, Site Condition II 

• 
Site 2, Site Condition II 

Site 3, Site Condition II 

• 

TABLE 2.4 (con.) 

3. WATER AND SEDIMENT QUALITY 
a. Aquatic/Subtidal b. Land/Shore 

Short-term water 
quality effects. 
No change in existing 
sediment quality. 
More dispersive site. 

Short-term water 
quality effects. 
Moderate, adverse 
effects to sediment 
quality on site. 

Short-term water 
quality effects. 
No change to 
existing sediment 
quality. 

Short-term water 
quality effects • 
Minor adverse effects 
to sediment quality 
within site. 

Short-term water 
quality effects. 
Minor adverse effects 
to sediment quality 
within site. More 
dispersive site. Closer 
to resources. Overlaps 

· proposed Navy site. 

Short-term water 
quality effects. 
Minor adverse effects 
to sediment quality 
within site. More 
distant site • 
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Moderate chemical 
risks to ground water 
and shoreline water. 

Minor chemical 
risks to ground water 
and shoreline water. 

Major chemical 
risks to ground water 
and shoreline water. 

Moderate chemical 
risks to ground water 
and shoreline water. 

Moderate chemical 
risks to ground water 
and shoreline water. 

Moderate chemical 
risks to ground water 
and shoreline water. 



Alternative 

Site 1, Site Condition III 

TABLE 2.4 (con.) 

3. WATER AND SEDIMENT QUALITY 
a. Aquatic/Subtidal b. Land/Shore 

Short-term water 
quality effects. 
Moderate, adverse 
effects to sediment 
quality on site. 
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No chemical 
risks to grotmd water 
and shoreline water. 

• 

• 

• 
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• 
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TABLE 2.4 (con.) 

4. NAVIGATION DREDGING1/ 

Alternative 
Volumes Estimated for 
UCOW (2/) Disposal (c!L!.l 

Commencement Bay: 
Site 1, Site Condition I 1,348,000 
Site 1, Site Condition II 3,160,000 
Site 2 

' 
Site Condition II 3,160,000 

Site 1, Site Condition III 3,776,000 
No Action (PSIC) 225,000 

Elliott Bay: 
Site 1, Site Condition I 3,113,000 
Site 1, Site Condition II 3,374,000 
Site 2, Site Condition II 3,374,000 
Site 1, Site Condition III 6,162,000 
No Action (PSIC) 1,350,000 

Port Gardner: 3/ 
Site 1, Site Condition I 2,212,000 
Site 1, Site Condition II 4,684,000 
Site 2, Site Condition II 4,684,000 
Site 3, Site Condition II 4,684,000 
Site 1, Site Condition III 4,943,000 
No Action (PSIC) 675,000 

Total for all Sites: 
~ite Condition I 6,673,000 
Site Condition II 11,218,000 
Site Condition III 14,881,000 
No Action (PSIC) 2,250,000 

Volumes Estimated for 
Confined Disposal (c.y.) 

2,581,000 
769,000 
769,000 
153,000 

3,704,000 

7,412,000 
7,151,000 
7,151,000 
4,363,000 
9,175,000 

2,731,000 
259,000 
259,000 
259,000 

0 
4,268,000 

12,724,000 
8,179,000 
4,516,000 

17,147,000 

.!/Estimated volume of future dredged material that could be discharged at 
the selected sites (once permitted) such that the site management condition 
would not be exceeded. 

2/Unconfined, open water. 
}_/Navy Homeport project is not included in these volumes, as dredged 

material from this project will not be discharged at the PSDDA site • 
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Commencement Bay: 
Site 1, Site Condition I 
Site 1, Site Condition 11 
Site 2, Site Condition II 
Site 1, Site Condition Ill 
No Action (PSIC) 

Elliott Bay: 
Site 1, Site Condition I 
Site 1, Site Condition II 
Site 2, Site Condition II 
Site 1, Site Condition Ill 
No Action (PSIC) 

Port Gardner: 
Site 1, Site Condition I 
Site 1, Site Condition II 
Site 2, Site Condition II 
Site 3, Site Condition II 
Site 1, Site Condition Ill 
No Action (PSIC) 

Total for all Sites: 2/ 
Site Condition I 
Site Condition II 
Site Condition III 
No Action 

TABLE 2. 4 (con.) 

5. COST OF DREDGING AND DISPOSAL 1/ 3/ 

~48,344,000 
23,398,000 
23,398,000 
15,465,000 
64,098,000 

165,405,000 
161,556,000 
161,556,000 
118,578,000 
190,795,000 

53,930,000 
19,104,000 
19,104,000 
19,104,000 
16,029,000 
76,194,000 

267,679,000 
204,058,000 
150,072,000 
330,762,000 

I/Assumptions and derivation of cost estimates are provided in EPTA. 
2/Costs do not vary between the preferred and alternative sites for each of 

the three embayments. 
3/See table 4.7 in Section 4 for cost data presented on an average cost per 

cubic yard basis for each disposal site under the three site management 
conditions evaluated. 
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c. Advance Federal Identification of Sites. Pursuant to 40 CFR 230.80, 
the Corps and EPA have identified the sites specified through the PSDDA 
process as being generally suitable for future disposal of dredged material. 
This determination is based on technical information developed through the 
PSDDA studies and presented in the Phase I FEIS. The final determination of 
230.80 site suitability is attached to the FEIS (exhibit B). 

d. Native American Fishing. 

(1) Introduction. The rights of Native American tribes to fish at 
all "usual and accustomed grounds and stations" in Puget Sound and the Strait 
of Juan de fuca were established by treaties negotiated in the 1850's. Isaac 
Stevens (then Governor and Indian Agent of the Washington Territory) nego
tiated five treaties with Indian tribes of Western Washington: 

Treaty of Medicine Creek 
Treaty of Point Elliott 
Treaty with the Quinault 
Treaty of Point No Point 
Treaty of Neah Bay 

The first three treaties in the above list include the provision: "The right 
of taking fish at usual and accustomed grounds and stations is further secured 
to said Indians in common with all citizens of the Territory." The Point No 
Point and Neah Bay treaties have identical language, except that they provide 
for fishing in common with "citizens of the United States." 

Federal agencies have a trustee responsibility to exercise when making 
decisions which may affect treaty fishing rights. 

There are 14 Puget Sound Treaty Tribes that are recognized as sovereign tribal 
entities governments with fishing rights at all "usual and accustomed grounds 
and stations" in Puget Sound and the Strait of Juan de fuca [as defined in 
United States v. Washington (384 F. Supp. 312, (DOvA 1974)) and United States 
v. Washington, 459#F. Supp. 1020 (DOvA 1978)] (see table 2.5). Under these 
decisions, the treaty tribes are assured the opportunity to catch up to 50 
percent of the harvestable portions of salmon and steelhead runs passing 
through or originating from usual and accustomed fishing grounds. In 
addition, fish are harvested for ceremonial and subsistence purposes within 
these areas. 

Presently, by agreement, regulation of fishery resources, which are subject to 
treaty rights, including resource conservation actions, is accomplished 
through joint management by the State and treaty tribes. Puget Sound is 
subject to treaty fishing, including each of the potential open-water dredged 
material disposal sites identified and discussed in this DEIS. The PSDDA 
agencies recognize treaty fishing rights and formulated the PSDDA proposed 
management plan to avoid significant adverse effects on the ability of the 
Indian tribes to take fish or on the fishery resource • 
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TABLE 2.5 

TRIBES POSSESSING FISHING RIGHTS 
IN THE PSDDA PHASE I AREA ( CENTRAL PUGET SOUND) 

The following tribes possess adjudicated fishing rights in or around the 
alternative disposal sites studied by PSDDA in central Puget Sotm.d: 

Tulalip Tribes 
Muckleshoot Tribe 
Puyallup Tribe 
Suquamish Tribe 
Yakima Tribe 
I.ummi Tribe 
Swinomish Tribe 

The following tribes are not formally recognized by the Federal Government at 
this time for the purpose of receiving services from the U.S. Bureau of Indian 
Affairs, but may additionally possess fishing rights to be recognized in the 
future: 

Duwamish Tribe (fuwamish River and lake Washington) 
Samish Tribe (area unknown) 
Skykomish Tribe (area unknown) 
Snohomish Tribe (area unknown) 
Snoqualmie Tribe (area unknown) 
Stillicum Tribe (area unknown) 
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To ensure tribal input, coordination was maintained throughout PSDDA with 
Indian tribes. Participation in work group meetings, direct contacts with 
individual tribes and special meetings with tribal representatives as well as 
exchange of correspondence were used to identify tribal concerns that were 
addressed by the study team and in the study documents. 

The PSDDA agencies have taken a variety of steps to minimize the potential for 
open-water disposal of dredged material to affect treaty fishing. Also 
further steps have been specified which would be taken on a project by project 
basis. These steps are summarized below, and are discussed in more detail in 
other sections of the DEIS as noted. 

(2) Consideration of Treaty Fishing Rights. Several steps were taken 
during the PSDDA site identification process to avoid the potential for 
significant adverse impacts on the treaty fishing rights. 

As part of the site selection process, an attempt was made to identify the 
high intensity fishing areas and areas of significant habitat. ZSF's were 
defined, to the extent possible, by avoiding these areas and areas where human 
use activities presented potential conflicts (see section 2). Also, the ZSF's 
were sought in low energy (nondispersive) environments to facilitate disposal 
site monitoring and to avoid offsite impacts. The ZSF siting studies identi
fied where the least direct impact to resources - via direct exposure and 
offsite sediment transport - would exist. Within ZSF's possible disposal site 
locations were chosen which best avoid fishing and high quality habitat areas 
(e.g., via food web studies) • 

Having identified the areas which best avoid direct impacts to marine 
resources, the quality of dredged material allowable at these sites further 
determines the level of impacts which may occur. Any of the alternative site 
management conditions (I-III) can be managed at the identified unconfined, 
open-water disposal sites without unacceptable adverse effects. However, the 
quantities of material requiring confined disposal varies greatly among these 
levels. To the extent that confined disposal may result in further losses of 
nearshore ares, further impacts to fishing could occur. 

If Site Condition I had been chosen as the management alternative for the 
open-water disposal sites, greater quantities of dredged material would 
require confined disposal than with Site Condition II. This would result in 
significantly more proposals to fill nearshore areas than with Site Condition 
II. Similarly, Site Condition II results in greater volumes of material 
requiring confined disposal than Site Condition III. 

Because specific sites for confined disposal were not identified, it is 
impossible to accurately evaluate the extent of nearshore impacts that would 
occur for a given site condition. However, it is judged that, overall, 
confined disposal results in greater environmental impacts than disposal at 
the PSDDA sites. This judgement is based on the success of the disposal site 
identification process in specifying potential sites that are well buffered 
from resources of concern and that are themselves of relatively low habitat 
value • 
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Primarily because of the site selection process followed by PSDDA, there is 
little potential for unacceptable adverse effects to occur to Puget Sound to 
tribal fishing rights. However, indirect effects due to potential vessel 
traffic conflicts could not be entirely eliminated by the siting process. 
Because disposal site areas will continue to be subject to tribal fishing, 
further project specific actions are necessay. 

The following has been identified as apropriate project specific action to 
resolve any conflict that dredging vessel traffic may have on tribal fishing 
operations. 

Penaitting authorities will allow disposal to occur when there is no 
~reaty fishing activity occurring at the disposal site. This will be 
accomplished via the DNR disposal site use permit and the Section 404 
permit process. During processing of individual Section 404 applications, 
auy potential conflict between treaty fishing and vessel traffic will be 
addressed prior to disposal. Conditioning of permits such that disposal 
will be consistent with tribal fishing operations may be appropriate as 
may be denial of permit applications where necessary. 

In following this permitting process, dispoGal-related vessel traffic and 
fishing gear conflicts with tribal fishing operations should not occur. 
Violations of permit conditions, including pen-lit conditions based on 
protecting treaty rights, are enforceable under Federal law. 
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SECTION 3. AFFECTED ENVIRONMENT 

3.01 Regional Setting. The Phase I study area includes central Puget Sound, 
extending north from the Narrows Bridge at Tacoma to the top of the Kitsap 
Peninsula (Foulweather Bluff) near the entrance to Hood Canal and across 
Admiralty Inlet to Whidbey Island (Double Bluff). It extends up the east side 
of Whidbey Island, including Port Gardner, and Saratoga Passage to a point 
near the community of Camano (figure 3.1). 

a. Physical Environment. 

(1) Geology. The three major dredging areas of Phase I are located 
within the Puget Sound Lowland Physiographic province. The lowland is a 
north-south trending trough which is characterized by a thick sequence of 
glacial sediment with a fairly active seismic history. Most of the lowlands 
lie within 500 feet of present sea level and consist of elongated hills of 
gentle to moderate relief. Lakes are common and many rivers and streams drain 
the area. 

The glacial sediments, which mantle most of the Puget Sound lowlands, are the 
result of several ice advances which have occurred within the last 50,000 
years. During the roughly 11,000 to 15,000 years since the last glaciation, 
erosion and mass wasting processes have been modifying the land's surface. 
Erosion along shorelines and rivers has resulted in steep bluffs and land
slides. Much of this eroded material has been deposited within lakes, and 
river valleys, and at deltas where the rivers empty into Puget Sound. Manmade 
changes in the form of cuts and fills have occurred within the last 120 to 140 
years. Based on geophysical soundings and deep test borings, it appears that 
the bedrock underlying the glacial sediments in the Puget Trough consists of 
several large tectonically active blocks which have or are currently moving 
relative to one another. This movement is to be believed responsible for the 
many earthquakes which occur within the area. Recent evidence suggests that 
major earthquakes to magnitude 7.8 on the Richter scale are possible within 
the Puget Sound basin. 

Sediments are largely maintained in the main basin due to a prominent "sill" 
located between Admiralty Head and Port Townsend. The central basin is gener
ally over 600 feet deep, whereas the shallow "sill" is only 125 feet deep, 
thereby acting as a natural barrier to the escape of water and particles from 
the central basin of Puget Sound to the Strait of Juan de Fuca and the Pacific 
Ocean (PSWQA, 1986 (Issue Paper: Contaminated Sediments and Dredging)). 

(2) Water Quality. Water quality in the main basin of Puget Sound is 
generally classified as "extraordinary" (Class AA) according to 1984 Ecology 
standards. Much of the present concern about water quality is focused on the 
potential for degrading water quality in currently relatively clean areas of 
the Sound and on highly industrialized embayments such as Commencement Bay, 
Elliott Bay, and Port Gardner, where the historic practice of discharging 
wastes into nearshore waters has produced significant pollution related 
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impacts. Contaminant concerns have surfaced in recent years and have been the 
focus of ongoing investigations and analysis by the Puget Sound Water Quality 
Authority which has led to the adoption of a Puget Sound Water Quality Manage
ment Plan (PSWQA, 1986). The reader is referred to the 1986 PSWQA "State of 
the Sound Report" for a comprehensive overview of water quality conditions in 
Puget Sound and the 1987 Puget Sound Water Quality Management Plan for a 
detailed discussion of pollution control activities. The following summary is 
extracted from this report. 

Historically, Puget Sound has been impacted by discharges of conventional 
pollutants (i.e., high BOD, pathogens, and nutrients) and toxic chemical 
substances, although most of the point source discharges are now controlled 
through the NPDES permit program. Although controls on large discharges of 
untreated sewage and mill effluents have been successful at reducing high 
BOD's and improving water quality, isolated fish kills still occur in local
ized areas of the Sound due to natural (i.e., algal blooms) and anthropogenic 
sources. Nutrients are generally not a problem in the marine waters of the 
central Puget Sound basin. 

Potentially harmful chemicals entering Puget Sound from a variety of point and 
nonpoint sources bind to particles in the water which eventually settle to the 
bottom. As a result, sediments in some portions of the Sound are currently 
contaminated with potentially harmful and persistent chemicals. Chemicals of 
concern have been identified in sediments from all three Phase I urban embay
ments. Severe chemical contamination of Puget Sound from multiple sources, as 
measured in sediments and animal tissues, appears to be patchy in distribution 
and generally confined close to the sources (PSWQA, 1986). Of the thousands 
of chemicals known or suspected to exist in the environment, only a relatively 
small number are routinely measured. They typically have been identified as 
(1) potentially affecting human health or marine life; (2) historically docu
mented in the Sound in substantial concentrations; (3) persistent in toxic 
form; and (4) have potential for food-web transfer (PSWQA, 1986). Table 3.1 
summarizes the status of selected toxic chemicals of concern in the Puget 
Sound basin in water, sediments, and tissue. 

Concentrations of trace metals and organic chemicals of concern from 100 to 
10,000 times greater than underlying water have been observed in the thin 
(0.002 inches: 0.05 mm) layer at the seawater surface called the sea surface 
microlayer (Word et al., 1986; Hardy, 1986). High levels of chemicals have 
been related to the presence of dissolved organic matter concentrated in this 
layer in a complex matrix of natural and synthetic substances floating on the 
surface like oil. Atmospheric inputs as well as oil and grease and metals in 
municipal sewage, and industrial effluent are the primary input sources to the 
microlayer. Floatable substances in dredged material also have been suggested 
as a potential input source to the sea surface microlayer (Word et al., 1986; 
Hardy, 1986). 

Site specific discussions on water quality conditions are addressed later in 
this section for each of the three urban embayments where a disposal site is 
being considered • 
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TABLE 3,1 

SELECTED CONTAMINANT DISTRIBUTIONS 
IN THE PUGET SOUND BASIN (After PSWQA, 1986) l/ 

PAH's 

PCB's 

Copper 

Lead 

Zinc 

Mercury 

Arsenic 

Detected at very low concen
trations (,01 ppb} in waters 
of Puget Sound central basin, 
Mostly associated with par
ticulates suspended in water, 

Detected at very low concen
trations (.001 to .01 ppb} in 
waters of Puget Sound central 
basin. Mostly associated 
with particulates suspended in 
water. 

Detected at very low concen
trations (,1 to 1 ppb} in 
waters of Puget Sound central 
basin. 

Detected at very low concen
trations (1 to 10 ppb} in 
waters of Puget Sound Central 
basin, 

Detected at very low concen
trations (1 to 10 ppb} in 
waters of Puget Sound central 
basin. 

Detected at very low concen
trations (less than .001 ppb} 
in waters of Puget Sound 
central basin. 

Detected very low concen
trations (1 to 10 ppb) in 
waters of Puget Sound central 
basin. 

Sediment 

Elevated concentrations 
(from lOx to 420x reference} 
in industrialized urban 
areas. Eagle Harbor has 
highest elevation 
measured. 

Elevated concentrations 
(from 20x to 130x reference) 
in industrialized urban 
areas with exception of 
Bellingham Bay. 

Elevated concentrations 
(from lOx to 370x refer
ence} in Elliott Bay, 
Hylebos Waterway, Everett 
Harbor, Bellingham Bay, 
Eagle Harbor, and Sinclair 
Inlet, Highest elevation 
along Ruston-Point Defiance 
shoreline, Canmencement Bay. 

Elevated concentrations 
(from lOx to llOx refer
ence} in Elliott Bay and 
Sinclair Inlet, Highest 
elevation along Ruston
Point Defiance shoreline. 

Elevated concentrations 
(from lOx to 43x reference} 
in Elliott Bay, Duwamish 
River, Ruston-Point Defiance 
(43x reference}, Everett 
Harbor, Sinclair Inlet. 

Elevated concentrations 
(from lOx to 170x reference) 
in Elliott Bay, Ruston
Point Defiance (170x refer
ence}, Bellingham Bay, and 
Sinclair Inlet. 

Elevated concentrations 
(from lOx to 620x reference) 
in Hylebos Waterway and 
Ruston-Point Defiance (620x 
reference} shoreline, 

Tissue 

Mainly in invertebrates; some 
in fish livers; rarely in fish 
muscle tissue. Elevated levels 
in invertebrates from Eagle 
Harbor, Mukilteo ferry dock 
area. 

Found in nearly all organisms 
from nearly all areas; highest 
levels in fatty tissues of 
marine mammals with long life
spans (e.g., harbor seals from 
southern Puget Sound). 

Copper can accumulate in 
tissues of bivalve mollusks, 
crustacea, fish livers, and 
birds in industrialized urban 
areas, Copper is a natural 
component of the blood of crabs 
and snails and some other 
invertebrates. Significant 
accumulation of copper in fish 
muscle tissue from several 
areas of Commencement Bay. 

Lead can accumulate in tissues 
of bivalve mollusks, crustacea, 
fish livers, and birds in 
industrialized urban areas. 
Lead does not generally accum
ulate at high levels in fish 
tissue, 

Zinc can accumulate in tissues 
of bivalve mollusks, crustacea, 
fish livers, and birds in 
industrialized urban areas. 
Zinc does not generally accumu
late at high levels in fish 
muscle tissue. 

Historically high concentra
tions in mussels in Bellingham 
Bay, Mercury can accumulate in 
tissues of bivalve mollusks, 
crustacea, fish livers, and 
birds in industrialized urban 
areas. Mercury has not been 
found to accumulate at high 
levels in fish muscle tissue 
from Puget Sound, but does in 
fatty tissues of long-lived 
marine mammals (probably as 
methyl mercury}, 

Arsenic levels in inverte
brates, fish, and birds from 
areas containing contaminated 
sediments are similar to those 
in reference areas. A natur
ally high level of arsenic in 
seawater in the Northwest 
Pacific and Puget Sound is a 
major source of arsenic in 
organisms. 

1/These contaminants are selected because they have been the most studied, Many other canpounds are 
kn~wn to be present in harmful amounts, 

~/From Romberg, et al,, 1984, 
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(3) Currents and Sediment Transport. Although tidal action is a 
principal driving force of the dynamic oceanographic processes occurring in 
Puget Sound, the basin does receive a significant volume of freshwater each 
year from river discharge, amounting to approximately 20 percent of its total 

·volume. Strong tidal currents and turbulence mix the freshwater and seawater. 
Inflowing riverwater escapes to the ocean and, as a result of mixing, also 
carries with it about 9 to 10 times its volume of seawater. To compensate for 
the loss of seawater, there is an inflow of more saline water from the Strait 
of Juan de Fuca. Because the mixed water is of lower salinity, and therefore 
of lower density, a net outflow occurs near the surface and a net inflow at 
depth (DSSTA). The topography of Puget Sound produces complex current 
patterns. However, in general the swiftest currents flow near the channel 
centers, and weaker currents occur near the shore, and at the heads of most 
bays. 

The rivers that flow into Puget Sound discharge about 17.5 million cubic yards 
(c.y.) of sediment annually (Downing, 1983)1:/. A large portion of this mate
rial is fine enough to remain suspended, and is carried out of the Sound. The 
rest is deposited at the river deltas and in quiet areas such as bays and 
inlets. 

Heavier particles settling out of the water column form the bottom sediments. 
Lighter sediments comprised of smaller particles may be suspended in the water 
column just above the bottom and form what is called a benthic nephloid layer 
(PSWQA, 1986). The nepheloid layer moves around with the bottom currents 
thereby transporting and redistributing sediments throughout the deep basin of 
Puget Sound • 

(4) Marine and Estuarine Sediments. Sediment quality throughout the 
central basin of Puget Sound and in the three Phase I study areas has been 
well documented (Dames and Moore, 1981; Romberg et al., 1984; Tetra Tech, 
1985; Stober and Chew, 1984; Chapman, et al., 1984; PSWQA, 1986; U.S. Navy 
Homeport, Everett, WA FEIS, 1985; U.S. Navy Homeport, Everett, WA EISS 
(Corps), 1986; etc.). Conclusions emerging from these studies indicate that 
much of present elevated chemical concentrations in sediments are associated 
with areas of intensive human activity, whereas the deep central basin and 
embayments receiving little human use have relatively low levels of chemicals 
of concern, although they show significant elevations relative to historic 
1840 levels measured in core samples (PSWQA, 1986). Table 3.1 summarizes the 
status of selected chemicals of concern found in Puget Sound basin sediments. 

Site specific discussions of sediment quality conditions are addressed later 
in this section for each of the three urban embayments where a disposal site 
is being considered. 

1/At density equivalent to dredged material • 
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b. Biological Environment. 

(1) Benthic Communities. The following descriptions are taken from 
the Elliott Bay Small Craft Harbor EIS (Corps, 1987), but generally apply to 
benthic habitats found in the three Central Puget Sound Phase I study areas. 

The highest intertidal areas are generally riprapped with larger rock or 
concrete rubble, and are occupied by plants and animals adapted to extensive 
exposure and limited immersion in water. Common animals include littorine 
snails and limpets. Barnacles occur only near Mean Higher High Water (MHHW) 
line. 

The high midtidal region (between MHHW and Mean Sea Level (MSL)) has a much 
greater assemblage of plants and animals than areas above MHHW. Substrate 
diversity is high, further enhancing the diversity of the biological com
munity. Barnacles occur on cobbles and boulders throughout this zone. 
Limpets and mussels are also found on larger rocks and rubble. A cover of sea 
lettuce (Ulva spp.) occurs on rocks and boulders in the upper part of the 
zone. The brown rockweed (Fucus vesiculatus), sea lettuce, and red alga 
(Endocladia spp.) are common in the lower portions. 

The low midtidal region from about MSL to Mean Lower Low Water (MLLW) is an 
area of high productivity and diversity. Animals and plants attached to rock 
surfaces include large numbers of barnacles and mussels, frequently displaced 
by a dense cover of algae. Near MLLW, plant and animal cover on the cobble/ 
boulder may exceed 70 percent. Beneath the rocks, the purple shore crab 
(Hemigrapsus spp.) is abundant. Also found on or beneath rocks are encrusting 
sponges and sea squirts (ascidians), and the green sea anemone (Anthopleura 
spp.). The clay pavement substrate is colonized by boring clams. Sand and 
mixed-fine substrates appear to be relatively barren except for scattered 
Macoma, heart cockles (Clinocardium nuttallii), butter clams (Saxidomus 
giganteus), and little neck clams. 

The lowest intertidal area (MLLW to Mean Low Water (MLW)) contains many of the 
same species found in the subtidal habitats as well as some forms typically 
seen at higher areas. Plant and animal production and diversity are apparently 
greater than at higher elevations. Plants are a conspicuous and dominant fea
ture. Scattered patches of eelgrass (Zostera spp.) occur up to about -1.0 
feet on sand substrate. Much more common and abundant are algae species. The 
most abundant brown algae are Laminaria, Costaria, Alaria, and Sargassum. The 
bull kelp, Nereocystis, is uncommon except for the lowest levels of the inter
tidal zone. Green algae are dominated by Ulva and red algae are characterized 
by encrusting and large fleshy forms. Comiiion"larger benthic animals include 
sea anemones, polychaete worms, crabs and sea squirts. 

Typical subtidal habitats include silt and sand, sand with coarse gravel and 
shell debris, and gravel/cobble/boulder beds. The first habitat type is 
characterized by fine to medium sand sediments. Benthic plants and animals 
are dominated by forms adapted to soft bottom habitats. Plants are primarily 
a microflora of diatoms with occasional drifting or unattached macroalgae. 
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Epifauna are generally uncommon. Occasional residents include sea stars, sea 
pens, pagurid hermit crabs, nudibranchs, and burrowing anemones. Mud shrimp 
(Upogebia) and ghost shrimp (Callianasa) in shallower sublittoral/littoral 
areas are the most common large infaunal crustacean species. Dungeness crab 
are abundant in many Puget Sound embayments. Pandalid shrimp support com
mercial fisheries in Port Susan and Port Gardner, and a limited fishery in 
Elliott Bay. Geoducks (Panope generosa) are present in commercial numbers in 
many areas in central Puget Sound. Smaller infauna include a relatively 
diverse and abundant community of tube dwelling polychaetes and amphipods. 

Another subtidal habitat is characterized by silty-sand or small cobble/gravel 
material. Shell debris is dense in places and consists mainly of rock boring 
clam and horse clam shells. Plant forms include occasional macroalgae and 
scattered small patches of eelgrass. Epifauna are restricted mainly to larger 
rocks and wood debris. Turret shells are common on the rocks and nudibranchs 
are occasionally found. The coon-stripe and broken-back shrimps are common 
under logs and under rocky rubble. The rock crab is also seen around rocky 
areas. Open sandy areas are occupied by occasional sea pens. Cockles are 
common infauna. 

A third subtidal habitat is comprised of mixed coarse material overlying 
sediments comprised of small gravels, sand and silt, or flat clay hard pan. 
Marine flora utilizing this habitat are dominated by a rich and diverse 
assembladge of macroalgae including bull kelp (Nereocystis), La.minaria, 
Costaria, Al.aria, Petalonia, Fucus, Sargassum, Ulva, Codium, and a number of 
filamentous and blade-like red algae. Epifauna includes abundant populations 
of broken-back shrimp, rock crab, and kelp crab (Pugettia producta). Nudi
branchs occur between and on top of the algae. Two anemones, Tealia coriacea 
and Metridium sp. (large white anemone) are common as are slipper shells and 
sea squirts. Echinoderms include several sea stars and a sea cucumber 
(Cucumaria). Infauna include a typical community of polychaete worms adapted 
to gravel/rocky bottom habitats. Common are plume worms (serpulid) and 
spaghetti worms. 

(2) Plankton Communities. long-term studies on phytoplankton 
diversity and abundances are lacking for Puget Sound (Dexter et al., 1985). 
Phytoplankton can become a water quality concern when present in intense 
blooms, although exact conditions under which blooms occur are not known. 
Blooms may be related to anthropogenic nutrient inputs (Dexter, et al., 
1981). Bloom dynamics are described below for Elliott Bay and is used as a 
model for the generalized successional sequence observed in other Puget Sound 
embayments such as Commencement Bay, Port Gardner, and Saratoga Passage. 

Temporal variations in phytoplankton abundances have been described in Elliott 
Bay with multiple blooms commencing in May and extending through September. A 
succession of species composition ensues with an initial diatom bloom followed 
by a dinoflagellate bloom followed by a fall diatom bloom. The spring and 
early summer blooms are typified by species such as Skeletonema costatum, 
Nitzschia spp., Chaetoceros constrictus, C. debilis, C. compressus, C. 
socialis, Thalassiosira aestivales and T.-nordenskioldii. Mid-summe~ peaks 
are usually dominated by S. costatum, whereas late summer dinoflagellate 
blooms are dominated by Peridinium spp., Gynmodinium spp., and Ceratium 
fusus. Fall diatom blooms result in a shift back to Chaetoceros spp. and 
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Thalassiosira spp. Also present during the summer are the very small (i.e., 
l-2 micron) nanoflagellates, which may contribute significantly to primary 
production. This successional pattern is likely followed to a certain extent 
in all the central Puget Sound embayments, although species composition and 
dominance hierarchies may vary accordingly. 

Paralytic Shellfish Poisoning (PSP), a serious potential health threat in 
Puget Sound, is associated with certain "red tide" phytoplankton blooms 
(Dexter et al., 1985). PSP is caused by a toxin wnich is produced generally 
by species of Gontaulax, a dinoflagellate. Along the Pacific Northwest coast, 
Gonyaulax catenel a has been identified as the dinoflagellate responsible for 
producing PSP. The toxin bioaccumulates in shellfish and other organisms and 
can cause paralysis leading to death in humans eating tainted shellfish 
(Saunders, et al., 1982; and Strickland, 1983). PSP is a relatively recent 
concern in the main basin of Puget Sound and has been identified by the Puget 
Sound Estuary Program (PSEP) as an area warranting further study. Only 
limited data are available to assess temporal trends and occurences in the 
main Puget Sound basin and other areas. The threat of PSP affecting humans is 
controlled by DSHS through shellfish harvesting regulations and shellfish bed 
closures, which are publicized as necessary throughout the Puget Sound area. 
In recent years PSP has been spreading throughout the Sound. PSP cysts are 
known to occur in sediments, and cyst redistribution is suspected as one 
potential pathway for PSP spread. 

A large number of zooplankton species are found in Elliott Bay. Numerically 
dominant forms include the copepods Corycaeus spp., Pseudocalanus spp., and 
Microcalanus spp., whereas biomass dominant forms are comprised of larger 
copepods (Calanus spp.), euphausids (Euphausa pacifica), and amphipods (e.g., 
R_. pacifica). 

The Elliott Bay neuston community (i.e., minute organisms floating at the 
seasurface and exposed to any contamination in the seasurface microlayer) is 
divided into bacterioneuston, zooneuston, and phytoneuston. 

Regarding bacterioneuston, seasurface microlayer (upper 150 um.) populations 
have been shown to have different species and more individuals than in 
subsurface waters. 

Zooneuston include bacteria, protozoa, small metazoans (less than 1 mm), large 
metazoans (greater than 1 mm), fish eggs, larvae, and fry. These organisms 
form an extremely rich layer of the sea, although they remain largely 
unstudied. Juvenile fish are known to actively feed on live neuston within 
the surface microlayer. It is likely that zooneuston resources existing in 
the upper surface layers of the water column are critical to the life history 
stages of many important Puget Sound marine organisms. Many species of 
commercial and ecological importance have life history stages that can be 
affected by microlayer contamination. 

Phytoneuston genera in the surface environment are functionally distinct from 
the phytoplankton community in terms of species composition and standing 
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crop. Phytoneuston communities have higher abundances, lower diversities, and 
higher variations in species composition and abundance, greater absolute 
biomass, and more variable productivity. Phytoneuston communities, particu
larly those observed in nearshore environments, are frequently dominated by 
diatoms, dinoflagellates, blue-green algal mats (cyanophyta), and euglenoids 
(Word et al., 1986). 

(3) Anadromous and Marine Fishes. Northwest Indians first harvested 
salmon thousands of years ago, and today salmon remain the most important 
component of the tribal and commercial and sport fisheries in Puget Sound. 
Estimated average annual (1974-1978) total commercial salmon catch for all 
five species migrating through the Strait of Juan de Fuca (including Fraser 
River Stocks) is 117,000 tons (PSWQA, 1986). The 1984 salmon harvest 
accounted for approximately 67 percent of the value of Puget Sound's commer
cial fisheries. Sport catches of salmon are estimated at 800 tons in the 
Strait of Juan de Fuca and approximately 1,600 tons in the main basin (PSWQA, 
1986). 

The salmon fishery is subject to stringent management measures which limit 
catches for all species and result in frequent closures for entire fisheries, 
in order to ensure adequate spawning escapement. Natural runs of spring 
chinook are all but extinct (PSWQA, 1986). Coho is the most abundant species 
in the main basin and in south Puget Sound, and is maintained almost exclu
sively by hatchery propagation. Populations of chinook, coho, pink, and chum 
salmon, as well as steelhead trout, are also supplemented artificially by 
hatcheries and rearing pens throughout the Sound. While hatcheries create 
more fish, they also interfere with the natural gene pool, which may ulti
mately influence the health of the salmon populations. 

Spawning and rearing habitats have been adversely affected by logging opera
tions, dam and lock construction, shoreline development, and urban runoff 
(PSWQA, 1986). 

(4) Marine Mammals. Several species of Puget Sound's resident marine 
mammals likely use Commencement Bay, Elliott Bay, Port Gardner, and Saratoga 
Passage for feeding or resting purposes. These include the harbor porpoise 
(Phocoena phocoena), Dall's porpoise (Phocenoides dallii), the killer whale 
(0rcinus orca), and harbor seals (Phoca vitulina)). Seasonal migrants to 
Puget Sound are the northern sea lion (Eumetopias jubata), California sea lion 
(Zalophus californianus), and the gray whale (Eschrichtius robustus). 
Northern and California sea lions appear in Puget Sound in the autumn after 
breeding, and leave the sound in late spring. Minke whales (Balaenoptera 
acutorostrata) are occasional visitors to Puget Sound and feed on herring and 
other small schooling fishes. The northern elephant seal (Mirounga 
angustirostris) is an occasional visitor to Puget Sound and feeds on benthic 
invertebrates and fishes. The diet of harbor porpoises consists of small fish 
and invertebrates such as herring and squid. Dall's porpoise feeds primarily 
on squid and small schooling fishes. In Puget Sound, killer whales eat fish 
almost exclusively, including salmon, rockfish, and cod. They usually do not 
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bother other marine mammals in the area. Because killer whales are top carni
vores in the marine ecosystem, the entire Puget Sound habitat is critical, 
particularly where there are large runs of salmon. Harbor seals feed on 
salmon, herring, shellfish, octopus, and rockfish and are commonly found in 
Puget Sound bays. In Puget Sound, the endangered gray whales, forage in bays 
for a variety of benthic invertebrates, mysids, fish larvae, and small 
schooling fishes. 

(5) Water Birds. In general, birds using the potential disposal site 
areas are birds that feed in deepwater. Dabbling ducks such as mallards, 
pintails, wigeons, etc., and other shallow-water feeders such as coots, will 
typically not be in deepwater. Birds living in Puget Sound typically adapted 
for deepwater feeding includes loons; grebes; cormorants; "bay ducks" such as 
canvasbacks, scaups, goldeneyes, and buffleheads; oldsquaws; scoters; and 
red-breasted mergansers. Other birds utilizing deepwater habitats for feeding 
on a less frequent basis include bald eagles, ospreys, jaegers, various gulls, 
terns, and alcids such as rhinocerous auklets, common murres, marbled 
murrelets, pigeon guillemots, and ancient murrelets. Peregrine falcons 
regularly migrate through Puget Sound (and a few overwinter), but they most 
often utilize shallow-water or upland habitats for hunting. The majority of 
the birds listed above are migrants and/or winter residents. Only cormorants, 
Barrow's goldeneyes, bald eagles, ospreys, some gulls, and all the alcids, 
except ancient murrelet, nest on or near Puget Sound. 

Most of the birds listed above prey on finfish; a few prey on shellfish, 
particularly mussels, and consequently may frequent shallower water than the 
other species. 

(6) Endangered and Threatened Species. Four species of endangered 
marine mammals, one endangered bird, and a threatened bird may be seen in 
Puget Sound. The marine mammals, all whales, are the gray whale (Eschrichtius 
robustus), fin whale (Balaenoptera physalus), blue whale (B. musculus), and 
humpback whale (Megaptera novaeangliae). The blue whale has never been 
verified in Puget Sound waters, though it is speculated that a whale identi
fied as a fin whale in 1930 in Shelton, may actually have been a young blue 
whale (letter from National Marine Mammal Laboratory, 1980). That fin whale 
sighting is the only potential record of that species in Puget Sound. Sight
ings of gray whales in the inside waters of Washington are rare, although 
Everitt, et al. (1979), indicated that gray whale sightings near Elliott and 
Commencement Bays occur at a higher frequency than other areas. Humpback 
whales used to be one of the most frequently observed in Washington's inside 
waters, until commercial whaling dramatically reduced their numbers. Sight
ings of this species in the inside waters over the past few years have· been 
rare. 

The endangered bird species is the peregrine falcon. There are no known 
active eyries of this species near any of the proposed Phase I disposal 
areas. The species regularly migrates through, and overwinters in, specific 
areas near Puget Sound. The primary wintering areas are in northern Puget 
Sound, primarily near Skagit, Samish, and Lummi Bays. Nisqually National 
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Wildlife Refuge may have one or two wintering falcons. Otherwise, central 
Puget Sound sees an occasional peregrine. There are no areas of regular 
wintering peregrines in the central Puget Sound area. Bald eagles are listed 
as a threatened species in Washington. There are several bald eagle nests in 
the central Puget Sound area, and bald eagles are relatively numerous through
out the year in the area. 

Biological Assessments (BA's) prepared for the PSDDA Phase I study area are 
attached in exhibit A. More detailed descriptions of the area's threatened 
and endangered species, and their habitat, are provided in the BA's. 

c. Human :Environment. 

(1) Social Economic. Waterborne commerce has contributed signifi
cantly to the general economic well being of the central Puget Sound region by 
creating jobs in the maritime trades and supporting industries and business. 
The water-related industries in Seattle, Tacoma, and Everett have grown and 
changed to meet modern needs. An estimated 100,000 jobs are directly or 
indirectly dependant on port activity at Puget Sound terminals with the value 
of cargo transferred through these terminals in 1985 exceeding $1 billion. 
Periodic dredging and disposal of dredged material is essential to continued 
cargo vessel movements in most waterways and harbor areas. 

Also important are the 70 marinas and small boat harbors located throughout 
the Phase I area. Periodic dredging is required to enable continued use of 
the more than 5,700 wet slips serving both recreational and commercial fishing 
boat owners • 

Extensive saltwater sport and commercial fishing activity takes place in these 
areas with an average annual catch of 1,035,000 salmon and 19,000 steelhead 
trout harvested by (1) recreational fishermen; (2) non-Indian commercial 
fishing fleets; and (3) Indian tribes fishing in their usual and accustomed 
fishing grounds. Some of this fishing activity takes place in areas that have 
been used as unconfined open-water disposal sites or are proposed for future 
disposal sites. 

(2) Navigation Development. Vessels plying the Phase I waters vary 
from large bulk cargo and container ships, toibarges, tug boats, and assorted 
other craft. Navigation development has occurred in all three of the major 
urban embayments since before 1900. Over 13.6 miles of deep draft channels 
and 9.9 miles of shallow draft channels have been constructed and require 
periodic dredging to maintain adequate vessel clearances. Large navigation 
improvement projects such as proposed for the lower Duwamish Waterway and the 
Blair and Sitcum Waterways could be constructed within the planning horizon of 
PSDDA which extends to the year 2000. Major losses of tidal wetlands, chan
nelization of some rivers, and decreases in productivity of the sound for some 
species have resulted from the navigation developments (e.g., crabs and salmon 
rearing, etc.) • 
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(3) Dredging and Disposal Activity. 

(a) IH.storical Activity (1970-1985). Dredging activity has 
occurred throughout Puget Sound for a number of decades. Over the period 
1970-1985, an estimated 16.8 million c.y. of sediment was dredged from waters 
and nearshore areas in the Puget Sound Phase I study area. Of the total 
volume, the Corps of Ehgineers accounted for about 34 percent of the material 
dredged, while the port authorities in the Phase I area accounted for about 28 
percent. The remaining 38 percent of the total dredging activity was under
taken by a diverse group of dredgers including other Federal agencies, the 
State, local governments, and private developers. 

Historically, dredged material has been disposed in a variety of environments. 
About 60 percent of the material dredged between 1970 to 1985 was disposed in 
upland and nearshore disposal sites. The remaining material was discharged at 
designated and undesignated open-water disposal sites located in and around 
Commencement Bay, Elliott Bay, and Port Gardner. Of the DNR designated sites 
available for unconfined, open-water disposal of dredged material, approxi
mately 76 percent of the material was disposed at the Fourmile Rock site in 
Elliott Bay. 

During the past 15 years, the availability of upland and nearshore disposal 
sites has become increasingly scarce, resulting in greater reliance on uncon
fined, open-water sites for disposal of dredged material. While only 26 per
cent of the material dredged by the Corps of Engineers went to open-water 
sites in the 1970's, about 56 percent went to open water between 1980-1985. 

(b) Projected Activity (1985-2000). An increase in dredging 
activity is forecasted over the period 1985-2000 as compared to the prior 15 
years, assuming that all are proposed major navigation improvement projects 
are indeed undertaken. Approximately 22.7 million c.y. of sediment are 
expected to be dredged from Phase I areas. This represents an increase of 
nearly 6 million c.y. over the amount of material dredged between 1970 and 
1985. Included in the forecast are major dredging projects such as the 
proposed Navy Homeport project in Everett (3.3 million c.y.), the Duwamish 
River Widening and Deepening project (2.55 million c.y.), and the Blair Sitcum 
Waterway Navigation Improvement project in Commencement Bay (2.5 million 
c.y.). Whether these projects are undertaken will depend on a variety of 
social and economic factors. 

As with past dredging activity, most of the projected dredging is expected in 
the Elliott Bay area (10.5 million c.y.), although a large volume of material 
is forecast to be dredged in the Port Gardner area (8.2 million c.y.) provid
ing the Navy Homeport project is undertaken. The least amount of dredging 
activity is expected in Commencement Bay where only approximately 3.9 million 
c.y. of material is forecast to be dredged between 1985 and 2000. 

(4) Native .American Treaty Fishing. In general, commercial fishing 
activity of the Indian tribes is concentrated during the period from July 
through January of each year. The first target species typically is chinook 
salmon, and fishing usually ends with steelhead. The bulk of the commercial 
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catch value is usually associated with the coho salmon fishery, which peaks in 
late summer and early fall. Specific fishery efforts in the areas of the 
potential disposal sites are described in section 3.02c(4) (Commencement Bay 
area), section 3.03c(4) (Elliott Bay area), and section 3.04c(4) (Port Gardner 
area). These descriptions are based on information provided by the Northwest 
Indian Fisheries Commission, some of the individual tribes, and other recently 
prepared EIS's (U.S. Navy DEIS, 1984; U.S. Navy FEIS, 1985; U.S. Navy EISS 
(Corps), 1986; Elliott Bay Small Craft Harbor FEIS (Corps), 1987). 

Potential impacts of disposal activities to the tribal fisheries described in 
this chapter are evaluated in chapter 4. The considerations given to Indian 
treaty fishing concerns are contained in section 2. 

3.02 Commencement Bay. 

a. Physical Environment. 

(1) Geology. Figure 3.2 shows the existing DNR disposal site and the 
selected and alternate disposal sites in Commencement Bay. Commencement Bay 
lies at the southern end of Puget Sound's main basin, which connects through 
Admiralty Inlet and the Strait of Juan de Fuca to the Pacific Ocean near 48d 
N. To the north of Commencement Bay, the southern portion of the main basin 
is divided into a number of channels by Vashon Island. To the east of this 
island lies East Passage, where depths near midchannel average 200m. West of 
Vashon Island lies Colvos Passage with depths averaging 110m. Connecting the 
southern ends of East and Colvos Passages is Daleo Passage. Depths in this· 
area shoal over a short distance from 165m near the mouth of Commencement Bay 
to 44m within the Narrows, a major sill zone of the main basin. Within 
Commencement Bay, depths lessen gradually from the mouth toward the Bay's 
head, but shoal rapidly along the Bay's northern and southern sides. A number 
of waterways adjoin Commencement Bay at its head; several of these waterways 
are periodically dredged by the Corps. The drainage area for the Puyallup 
River watershed is approximately 2,455 square kilometers containing 
mountainous and lowland areas. 

(2) Water Quality. Water quality in the 
Bay, exclusive of the waterways, is classified as 
Washington State Department of Ecology standards. 
including the waterways is classified as Class B. 
as Class C. 

main basin of Commencement 
Class A according to 1984 

Inner Commencement Bay 
City Waterway is classified 

Due to investigations initiated in 1978 by NOAA and subsequent investigations 
by others, concerns were raised about chemical contamination and possible 
adverse biological effects in Commencement Bay. Contamination sources include 
wastes from approximately 27 NPDES discharges and over- 300 nonpoint sources in 
the Commencement Bay area. Previous investigations of the nearshore waters 
indicated high concentrations of certain metals in the sediments from the 
waterways and· along the southwest shore. In October 1981, the EPA announced a 
list of 115 top priority hazardous waste sites targeted for action under 
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Superfund. Commencement Bay was included in the ten highest priority sites in 
the nation under consideration for Federal funding for necessary remedial 
action. In September 1983, EPA promulgated a revised priority list that 
included the Commencement Bay Nearshore/Tideflats site. On April 13, 1983, 
the EPA announced that an agreement had been reached with Ecology to conduct a 
remedial investigation of the hazardous substances contamination in the 
Nearshore/Tideflats Industrial areas of Commencement Bay. Under the Coopera
tive Agreement, Ecology was delegated the lead role in the investigation. The 
reader is referred to the Summary Report for the Commencement Bay Nearshore/ 
Tideflats Remedial Investigation (Tetra Tech, 1985) for a detailed description 
of chemical concerns in Commencement Bay. 

(3) Currents and Sediment Transport. As in the rest of the Puget 
Sound basin, the circulation in Commencement Bay is driven primarily by tides 
and is altered by local winds and runoff from the Puyallup River. The result
ing net circulation is estuarine in nature, where effects of the river plume 
are strongly influenced by movement of near surface water, and movement at 
depth is governed by dynamics of the main basin. 

In the East Passage approach to Commencement Bay, the prevailing flow near 
midchannel is generally westward throughout the water column (Ebbesmeyer, et 
al., 1984). A shallow surface layer generally flows out of Commencement Bay 
and merges with the westward flow. At greater depths there are two branches 
to the flow pattern. The major branch continues to the west feeding into The 
Narrows. The minor branch turns counterclockwise and enters Commencement Bay 
(DSI TA) • 

The Puyallup River's discharge of freshwater into Commencement ~ay is approxi
mately 10 percent of Puget Sound's total annual runoff (Ebbesmeyer, et al., 
1984). 

Vertical profiles of salinity have shown that the Puyallup River plume 
occupies approximately the upper 2 meters of the water column (Cannon and 
Grigsby, 1982). 

Based on measurements by the city of Tacoma (1979), the time required for a 
water parcel to travel from the mouth of the Puyallup River to the mouth of 
Commencement Bay at a depth of 1 foot is approximately a quarter of a tidal 
cycle. This suggests that water parcels in the Puyallup River plume may 
quickly exit the Bay (Ebbesmeyer, et al., 1984). 

The net current speed and direction at depth (5 m to bottom) within the Bay 
suggest counterflows across the·mouth of the Bay. Previous investigators 
(Cannon and Grigsby, 1982; Baker and Walker, 1982) have suggested that these 
opposing net flows may be the result of eddylike circulation. Therefore, in 
the vicinity of the proposed disposal site, located in outer Commencement Bay, 
the prevailing flows are westward in the shallow surface layer and southward 
at greater depth • 
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Some observations of suspended sediment transport were made in Commencement 
Bay by Baker and Walker (1982). They found that transport of sediment in the 
upper portion of the water column was controlled by the Puyallup River plume. 
They also found that throughout most of Commencement Bay, particle losses from 
the surface plume are governed by mixing and dilution rather than particle 
settling. The available data are insufficient to adequately explore the fate 
of suspended sediment in the river plume; however, losses of suspended sedi
ment from the Bay are thought to occur by advection out of the bay towards 
Daleo Passage and also into the waterways, as well as some settling within the 
Bay. There is some evidence that substantial recycling of bottom sediments by 
resuspension occurs near the entrence to Commencement Bay (Ebbesmeyer, et al., 
1984). 

Although the proposed disposal site is located in the entrance, it lies in an 
area where the sediment properties are anomalous, suggesting that here the 
sediments tend to deposit rather than erode. The small grain size of sedi
ments in this area suggests that the current speeds are less than 25 centi
meters per second, a speed below which disposal materials should not be 
resuspended. 

(4) Marine and Estuarine Sediments. The primary source of suspended 
sediment in Commencement Bay is the Puyallup River. Annual sediment discharge 
is approximately 395,000 c.y. (Downing, 1983). The Commencement Bay Zone of 
Siting Feasibility (ZSF) covers an area exhibiting a tongue of fine grained 
sediments extending from the central basin into the bay. This area within 
which the alternate and preferred sites were sited exhibited predominantly 
coarse to fine silt sediments with clay contents greater than 15 percent and 
volatile solids greater than 6 percent. 

Sediment quality studies conducted by Crecelius, et al. (1985) and Hileman and 
Matta (1983) on or near the DNR Commencement Bay disposal site indicated that 
sediment chemical levels were very low with the exception of tri- and tetra
chlorobutadiene. No evidence of sediment toxicity was found by Swartz, et al. 
(1982) at the existing DNR site. 

(5) Air Quality. The Puget Sound Air Pollution Control Agency 
(PSAPCA) has jurisdiction over Commencement Bay air quality. PSAPCA adminis
ters and enforces air pollution control standards and regulations and is 
responsible for implementing the requirements of the State of Washington and 
Federal Clean Air Acts. The following summaries are based on the PSAPCA Air 
Quality Data Summary for 1985. For carbon mdnoxide (CO), two of the three 
Tacoma stations violated or exceeded the average CO standard at least twice. 
No stations exceeded the 1 hour standard of 35 ppm. For suspended particulates 
two stations had several values above the primary standard (75 micrograms/cubic 
meter). Lead concentrations measured at all Tacoma area stations were lower 
than the ambient standard of 1.5 micrograms/cubic meter.' No stations in the 
Tacoma area exceeded sulfur dioxide standard. There are no ozone stations in 
the Commencement Bay region, as high ozone levels only occur some distance 
down wind. There were no ozone levels in Pierce County that exceeded the 0.12 
ppm standard. 
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Nitrogen dioxide levels measured in Puget Sound area have never exceeded the 
0.05 ppm standard • 

The Pollutant Standards Index (PSI), a nationally uniform index for daily air 
quality reporting, associates pollutant levels in a 24 hour period with 
potential health effects. When the PSI is above 100 the measured pollutant 
level (of CO, suspended particulates, and/or sulfur dioxide) exceeds the 
national primary air quality standard. For Tacoma, the PSI was exceeded 
12 days during 1985. 

b. Biological Eb.vironment. 

(1) Benthic Communities. 

(a) Intertidal/Shallow Subtidal Communities. Commencement Bay 
intertidal and shallow subtidal benthic communities and habitats are represen
tative of those described in detail in the Regional setting section of this 
EIS (section 3.0lb(l)). The bay can be divided into two basic habitat types 
corresponding with the port waterways and the northeast and southwest shore
lines. The communities in the waterways are well described in Volume IV 
(Invertebrates), of the Commencement Bay Study (Dames and Moore, 1981). 

In general, habitat types in the waterways are piling/riprap and soft bottom 
(sand/silt), both intertidal and shallow subtidal. Dominant taxa in the 
waterways in terms of abtmdance and diversity are polychaetes, copepods, 
pammarid amphipods, and bivalve molluscs • 

The northeast shoreline from Hylebos Waterway to Brown's Point, and the south
west shoreline from City Waterway to Point Defiance have very similar habitats 
to those found in Elliott Bay and Port Gardner, both in the intertidal and 
shallow subtidal. These include gravel/cobble/sand habitats, concrete 
rubble/riprap habitats, and silty/sand habitats. Malins, et al. (1980), 
compared species richness values for benthic infauna for Commencement Bay and 
found lowest values at the lower turning basin in Hylebos Waterway, and the 
highest values near Browns Point. 

Since these habitats/communities are removed from the selected and alterna
tive disposal sites, (a 2,500-foot guideline used in the site selection 
process to minimize impacts to shoreline resources) and because they are 
considered similar to those habitats already described in section 3.0lb(l) 
(Regional Benthic Communities) they are not discussed here. The reader is 
referred to the Commencement Bay Study referenced above and to the Superftmd 
study prepared for Ecology and EPA for further information. The focus of the 
impact analysis will be on communities in the immediate and adjacent areas of 
the selected and alternate disposal sites. 

(b) Benthic Commtmities - Selected Site and Alternative Disposal 
Site. Site specific benthic studies were conducted in Commencement Bay during 
Jtme 1986. These studies were.conducted by the Waterways Experiment Station 
(Clarke, 1986) as part of the BRAT (Benthic Resources Assessment Technique) 
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(Lunz and Kendall, 1982; Lunz and Clarke, 1985) evaluation of habitat feeding 
potential for demersal fishes. The reader is referred to section 3.02b(3)(e) 
for a discussion of the results of the fish feeding habitat analysis. In 
general, the results for both sites show benthic infauna! communities existing 
in relatively homogeneous coarse to fine silt bottoms dominated by large 
polychaetes (Maldanidae, Terebellidae, Onuphidae) and bivalve molluscs 
(Axinopsida and Macoma). The distribution of taxa at the preferred and 
alternate sites was similar, with polychaetes comprising 67 and 72 percent of 
the biomass respectively, molluscs (bivalves) respectively making up 28 and 17 
percent of the total, and crustaceans comprising only 5 and 6 percent of the 
total at the two sites. Variations in biomass distribu- tion among stations 
reflect the patchy distribution of benthos typically documented in benthic 
investigations (Johnson, 1972; Rhoads, McCall and Yingst, 1978; Kendall, 1983) 
(figure 3.3). Depth partitioning of benthos at each station indicates that 
most of the biomass is concentrated within the upper 10 centimeters of the 
sediment, generally within the upper 5 centimeters (figure 3.4). Average 
biomass observed within the top 15 centimeters of sediment was 46 g/m2 at the 
selected site and 70 g/m2 at the alternate site, although differences between 
sites were not significant (p greater than .05) reflecting the high degree of 
station heterogeneity. Offsite benthic resource values were generally similar 
to those observed on site. 

In general benthic communities appeared to be similar in taxonomic composition 
and biomass magnitude (not significant: p greater than .05) to those observed 
in Elliott Bay and Port Gardner, although substantially higher biomass (i.e., 
6.6-7 times) than observed at the Saratoga Passage disposal site (see section 
3.04b(l)(b)). 

(c) Crab and Shrimp Resources. Dungeness crab (Cancer magister) 
studies were conducted in Commencement Bay during three seasons: Winter 
(February, 1986), Spring (June, 1986), and Fall (September, 1986), by the 
School of Fisheries and Fisheries Research Institute, University of Washington 
(Dinnel, et al., 1986a). Concurrently, the University of Washington investi
gated abtmdances and distributions of commercial (Pandalid) shrimp and bottom
fish. Sampling was performed at selected stations in the bay (figure 3.5) 
using beam trawls for capturing Dungeness crab and shrimp, and otter trawls 
for capture of bottomfish and shrimp. 

No Dungeness crab were caught in Commencement Bay during any of the three 
sampling seasons. Also, relatively low densities of commercial shrimp were 
caught baywide (except during September at c station near Browns Point) and in 
the disposal sites during the same seasons. Distribution of shrimp throughout 
was generally uniform in February, while shrimp tended to be most abundant at 
the disposal sites in June (figure 3.5(a-b)). Since the sites were relocated 
between February and June, the earlier data was only used to provide a general 
indication of the distribution of shrimp in Commencement Bay in February. 
June densities of beam trawl caught shrimp were 69 shrimp/ha in the preferred 
site, and 25/ha in the alternate site. 
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In September, the highest density of shrimp taken during beam trawls was at 
the Browns Point nearshore (10 meter) control station, with a calculated 
density of 1,067 shrimp/ha (all juvenile coonstripe shrimp, Pandalus danae) 
(figure 3.5c). Densities in the disposal sites were in the same range as seen 
in June, 67 shrimp/ha for the preferred site, and 81 shrimp/ha for the alter
nate site. By contrast, the otter trawl caught 456 shrimp/ha from the pre
ferred site and 476 shrimp/ha from the alternate site. Dinnel, et al. (1986), 
found no significant differences in shrimp densities between preferred and 
alternate sites (t-test; p greater than .05). Biomass comparisons for 
Commencement Bay disposal sites (averaged for Otter Trawl samples collected at 
both sites), and other areas in Puget Sound indicate that catches.were gen
erally lower (1.22 kg/ha) than from areas supporting commercial fisheries for 
shrimp (ranging from 0.8 - 15.1 kg/ha; averaging 6.99 kg/ha) (table 3.2), 
although commercially harvestable shrimp resources may be present at one 
shallow (10m) station off of Browns Point. 

In general shrimp data from all seasons and areas (i.e., including Elliott 
Bay, Port Gardner, Saratoga Passage) indicated species specific depth prefer
ences (figure 3.6). Coonstripe shrimp prefer the shallowest depths (30m), and 
are often associated with eelgrass and various algae (Dinnel, et al., 1986a). 
The mid-depths (50-lOOm) are generally preferred by spot prawns and pink, 
smooth pink and humpback shrimp. Sidestripe and pink shrimp are found at the 
deepest (100-150m) depths (Dinnel, et al., 1986a). 

Size distribution patterns for shrimp indicated that coonstripe shrimp are the 
smallest species (average carapace length: 9-12mm) with size increasing with 
depth. Both species of pink shrimp were small to moderate in size (13-18mm), 
whereas sidestripe and humpback shrimp are moderate sized (18-24mm) with sizes 
decreasing with increasing depth. Spot prawn were the largest averaging 
26-34mm carapace length and also tended to smaller sizes at depth (Dinnel, et 
al., 1986b). 

(2) Plankton. Phytoplankton and zooplankton communities are gen
erally ubiquitous throughout Puget Sound but exhibit tremendous spatial and 
temporal variations in species composition and abundances. The reader is 
referred to paragraph 3.0lb(2) for a general discussion on bloom periods and 
taxonomic/species succession. 

(3) Anadromous and Marine Fishes. Three freshwater drainages into 
Commencement Bay, predominantly the Puyallup River, support five salmonid. 
species (spring and fall chinook, coho, chum, pink, and sockeye) and two 
species of trout (cutthroat trout and steelhead trout). The Puyallup River 
basin is by far the largest and most important system of the three with 
sustaining runs of spring and fall chinook, coho, chum, pink, and steelhead. 

(a) Adult Salmonids. Both a fall and spring run of chinook 
salmon occurs through Commencement Bay waters, with the fall run the largest 
of the two. The WDF management period for fall-run chinook in Commencement 
Bay is usually from August through mid-October; the period for spring-run 
chinook is usually from mid-April to the end of June. Coho salmon are the 
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TABLE 3.2 

ESTIMATED AVERAGE SHRIMP CATCHES PER HECTARE FROM OTTER TRAWLS 
CONDUCTED IN SELECTED AREAS OF HOOD CANAL AND PUGET SOUND FROM 1967 TO 1979 

(UNPUBLISHED DATA, DR. KENNETH CHEW, SCHOOL OF FISHERIES, 
UNIVERSITY OF WASHINGTON) COMPARED WITH PSDDA PHASE I STUDY AREAS 

(MODIFIED AFTER DINNEL, et al., 1987b) 

Location/Depth (m) 

HOOD CANAL 

Dabob Bay 
20 - 45 
45 - 70 
70 - 125 

Pleasant Harbor 
35 - 65 
65 - 90 

Seabeck 
45 - 80 

Potlatch 
70 - 90 

PUGET SOUND 

Port Susan 
25 - 70 
80 - 120 

Tulalip 
50 - 80 
80 - 120 

Carr Inlet 
45 - 80 
80 - 135 

PSDDA SITES 

Commencement Bay 

'I 

550 - 560 (averaged)* 
Elliott Bay 

200 - 560 (averaged)* 
200 - 350 (site !/September) 

Port Gardner 
370 - 425 (averaged)* 

Saratoga Passage 
350 

*Both alternative sites • 

Number of Trawls 

33 
26 
24 

3-23 

5 
8 

3 

4 

9 
7 

3 
4 

4 
3 

Catch (kg)/Ha 

2.9 
2.7 
3.5 

2.9 
10.0 

0.8 

6.8 

12.8 
·5. 1 

13.5 
11.8 

15.1 
2.4 

1.2 

1.7 
4.8 

0.1 

0.6 
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predominant sport and commercially caught species. The WDF management period 
for coho usually runs from the first week in September to the first week in 
November. The WDF management period for chum usually runs from the first week 
of November to the first week of January. Pink salmon runs occur primarily in 
odd-numbered years. The WDF management period for pinks usually runs from the 
end of July to the middle of September with the peak of the catch often occur
ring in August. Winter-run steelhead trout are known to occur in Commencement 
Bay and the Puyallup River, peak freshwater catches are in December and 
January (section 3.02c(4)) Tribal Fishery Management periods) (see figure 3.7 
for upstream migration periods of adult salmon). 

Very little field information exists on adult salmon within Commencement Bay, 
except general information on adult runs in the bay and rivers/creeks as well 
as from current sports and commercial fishery activities (see figure 3.7). 
Based on trap counts and spawning ground surveys, it is estimated that spring 
chinook spawning escapement to the Puyallup ranged from 800 to 1,500 fish from 
1965 to 1971, averaging 1,100 annually. Fall chinook runs (based on spawning 
ground information) were estimated at 2,500 to 4,000 fish between 1966 to 
1971, averaging 3,400 fish (Williams et al., 1975). Coho salmon runs are 
estimated to have ranged from 42,000 to 70,000 fish between 1966 and 1971, 
averaging about 50,000 fish per year. Extensive tagging and recovery programs 
have documented pink salmon escapements to the Puyallup system ranging from 
16,000 to 40,000 fish from 1966 to 1971, averaging nearly 26,000 per odd year 
escapement (Williams et al., 1975). 

{b) Juvenile Salmonids. Juvenile chinook salmon are the most 
abundant juveniles in the bay and are present from early April to late July, 
peaking in abundance in late May. Juvenile pink salmon are the second most 
abundant salmon, and are present from late -March to June with a peak abundance 
during mid to late April. Natural production is augmented by hatchery produc
tion. WDF operates a salmon hatchery on Voight Creek (a tributary to the 
Puyallup River). The Puyallup Nation operates a hatchery on Diru Creek (also 
a tributary of the Puyallup River). Figure 3.7 illustrates the timing of 
salmon freshwater life phases in the Puyallup Basin. 

Shoreline configuration and water depth seem to play a major role in the early 
distribution patterns-of outmigrating juvenile salmonids. Early (April and 
May) chinook juveniles in Commencement Bay were predominately found along 
shallow, nearshore beach habitat (Dames and Moore, 1981). Toward late May, 
chinook began appearing in purse seine catches from deeper water along the 
face of pier aprons. Juvenile pink salmon showed a strong preference for 
mudflat and beach habitat. Juvenile chum salmon used nearshore beach and 
shoreline habitat during their early_ residency and showed a shift to deeper 
water along piers after early June (Dames and Moore, 1981). 

In general, juvenile salmonids in Commencement Bay feed on epibenthic prey in 
nearshore environments during the early stages of their outmigration period 
and shifted to neritic organisms during the later stages of their residency. 
Harpacticoid and calanoid copepods, gammarid amphipods, and drift insects 
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Figure 3.7 Timing of salmon fresh-water life phases in Puyallup Basin (Williams et al., 1975) 
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constitute over 90 percent of the prey items taken by juvenile salmonids. A 
detailed discussion of salmonid and marine fishes and fisheries is contained 
in the Commencement Bay Study (Volume III) (Dames and Moore, 1981). 

(c) Inshore Marine Fish Resources. Marine fish communities in 
Commencement Bay are generally represented in samples collected during the 
Commencement Bay Study (Corps, 1981). In the waterway, flatfish were the most 
abundant group collected and were dominated by English sole, rock sole, flat
head sole, c-o sole, sand sole, starry flounder, and speckled sanddab. Less 
abundant were Pacific staghorn sculpin, Pacific tomcod, ratfish, copper rock
fish, and snake prickleback. Species more common along the open-water shore
line included rock sole, c-o sole, and several species of rockfish. 

Examination of marine fish during the Commencement Bay Study (Dames and Moore, 
1981) showed no gross external abnormalities, and a generally good condition. 
Several species, however, were infected with the nematode Philometra sp.; but 
the frequency of infestation was no greater than for other areas of central 
and southern Puget Sound. NOAA/MESA studies (Malina, et al., 1980) in 
Commencement Bay have demonstrated a high incidence of internal abnormalities 
or disease in several resident marine fish species, and these abnormalities 
have been statistically correlated with high levels of heavy metals and 
organic chemicals in the waterways. The EPA and Ecology Nearshore/Tideflats 
Remedial Investigation of Commencement Bay conducted under Superfund (Tetra 
Tech, 1985) documented the extent and distribution of contaminants throughout 
this area, and added much new information to the earlier COBS observations. 
This study documented liver lesions in English sole associated with several 
waterways. English sole collected from Middle Waterway exhibited a liver 
lesion incidence of 40 percent. Fish observed during the superfund study did 
not appear to be severely stressed by liver lesions observed or by accumula
tions of toxic substances from the waterways and along the Ruston shoreline. 

Resident flatfish are primarily benthivores, feeding on benthic infauna such 
as polychaetes and bivalves, but also feeding on epibenthic crustaceans such 
as gammarid amphipods. Invertebrate numbers/types observed in flatfish 
stomach content analyses were similar to the infaunal distribution in the 
study area although considerable between-habitat and seasonal variation was 
observed. Prey items of mariil,t! fish were widely distributed throughout the 
bay. Infaunal prey items, essentially bivalves and polychaetes, were present 
at nearly every subtidal station in the COBS study area. Epibenthic prey 
items were also widespread but were most numerous in subtidal areas in the 
following locations: Commencement Park, City Waterway at the mouth of Wheeler 
Osgood, Middle Waterway, and the mouth of the Puyallup River. Bioassays with 
invertebrate prey species, (Swartz, 1981) indicate that sediment toxicity may 
not be a problem in deeper parts of Commencement Bay, but may be in the water
ways (especially Hylebos Waterway) where sediments often appear to be acutely 
toxic. 

There is currently no commercial fishery for resident marine fish in Commence
ment Bay. Recreational fishing is common, however, and is concentrated along 
Ruston Way and City Waterway fishing piers and other areas open to public 
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access. A recent survey by Noviello (1981) indicated that 95 percent of the 
fish caught in Commencement Bay are from the southwest side of the bay, with 
70 percent caught at or near the old Town and Point Defiance fishing piers. 
At these piers the catch was dominated by hake, pollock, and Pacific tomcod. 
From Middle Waterway to Browns Point the fishing effort is much lower, possi
bly due to restricted access, and the catch is dominated by pile perch and 
striped seaperch (Noviello, 1981). 

(d) Bottomfish Resources in the Disposal Sites. Bottomfish 
abundance and distribution at the Commencement Bay selected and alternate 
sites was studied by the University of Washington (Dinnel, et al., 1987b) 
using a 7.6-meter otter trawl. Sampling was performed during February, June, 
and September, 1986. February sampling was conducted in two rectangular 
sites, the original preferred site and the original alternate site. These 
sites were later modified in June with the overall result being (1) the 
selected site is located immediately northeast of (and partially overlapping 
of) the former preferred site, and (2) the current alternate site is immedi
ately north of (and slightly overlapping) the selected site. For purposes of 
continuity, the discussion will treat data from the February stations as being 
from the selected site and an adjacent site to the southeast. 

In February, neither site appeared to contain major summer populations of 
recreational or commercial bottom fishes as either juveniles or adults. 
Bottomfish were scarce at both sites; however, this was due primarily to the 
fact that sampling was only with beam trawl, not otter trawl, the former being 
not particularly efficient at, nor designed primarily for, sampling of 
bottom-fish. In June, otter trawl ~ampling, revealed•little difference in 
catches between the selected and alternate sites, suggesting a uniform 
distribution of bottomfish in the central, deep areas of Commencement Bay at 
this time of year. The catches at the two sites were relatively low (5-9 
fish/trawl) and were comprised primarily of ratfish (Hydrolagus.colliei) and 
Dover sole (Microstomus pacificus). 

More bottomfish were caught in September. At the selected site, the average 
catch was one fish/trawl, representing 6 species. However, an ove~lapping 
site, "PSDDA lA," yielded 29 fish/ trawl and 13 species. Dominant species were 
again ratfish and Dover sole. At the alternate site, average catch per trawl 
was 18 fish representing 10 species. Dominate species were ratfish, Dover 
sole, and slender sole. The catch pattern of the dominant species followed 
similar patterns during both the June and September cruises. From the data, 
it is apparent that bottomfish are not in either commercial or recreational 
abundance in Commencement Bay throughout the year. 

(e) Foodweb Relationships: BRAT Assessment of Bottomfish 
Feeding Habitat Values in Disposal Sites. An important aspect of benthic 
habitat quality is the potential amount of trophic support that a given 
benthic habitat can provide to demersal bottom-feeding fishes. A procedure 
called BRAT (Benthic Resources Assessment Technique) was employed by personnel 
of the Ehvironmental laboratory, U.S. Army Ehgineer Waterways.Experiment 
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Station during June/July 1986 at each of the alternative sites to assess 
bottomfish feeding habitat values (see Clarke, 1986; DSSTA) • 

The analysis focuses on a parallel examination of benthic infauna! resources 
and bottomfish feeding behavior within each habitat. Prey size and prey 
vertical distribution in the sediments are two important attributes of benthic 
communities important to opportunistic benthic infauna! predators. Benthic 
Resources in the Phase I disposal sites were quantified in terms of vulner
ability (benthic size distribution: 0.25mm, 0.5mm, 1.0mm, 2.0mm, 3.35mm, 
6.35mm) and availability (depth of benthic food item below the sediment water 
interface: 0-2cm, 0-5cm, 0-lOcm, 0-15cm). Diets of demersal bottom-feeding 
fishes collected in each of the study areas were quantified in terms of 
benthic prey size distribution, and an informed but subjective judgment was 
made about the probable maximum foraging depth for each fish feeding group. 
All fish diet samples were analyzed (cluster analysis) and feeding strategy 
groups were identified based on observed similarities in foraging behavior 
(i.e., similarities in benthic prey size distributions and probable foraging 
depths). 

Feeding strategy groups identified through this exercise are summarized in 
table 3.3. The BRAT focuses on benthic infauna! predators and couples the 
benthic component of fish diets with benthic infauna! resources in the 
environment. Four feeding strategy groups were identified that exploited 
infauna! benthos heavily (primarily lx>ver sole and English sole). Figure 3.8 
illustrates the distribution and amount (g/m2-wet biomass) of potential 
benthic food particles available to each of the four feeding strategy groups. 
The differential prey size and depth exploitation patterns exhibited among the 
four different feeding strategy groups identified within the Phase I PSDDA 
disposal sites, largely reflect the spatial mosaic of benthic infauna! prey 
availability and vulnerability throughout each study area, during a single 
"snapshot in time" of the feeding behavior of the species collected. Benthic 
feeding fish are largely opportunistic feeders, and their feeding behavior 
over time would be expected to change as a result of temporal changes in the 
benthic "food" resources. A direct comparison of the prey taxa composition 
observed in the fish diets showed a close parallel with benthic taxa composi
tions in the environment (section 3.02b(l)(b)), consisting predominately of 
polychaetes and bivalve molluscs. 

Comparative analysis of mean benthic biomass resource values at Commencement 
Bay during the summer of 1986 indicates that feeding habitat potentials were 
generally similar among feeding strategy groups at both preferred and alter
nate sites, ranging from a low of 13.2 and 21.6 g/m2 for Group IIA predators 
to a high of 24.3 and 35.1 g/m2 for Group IIIA predators respectively at the 
preferred and alternate sites (table 3.4). Apparent differences in benthic 
resource value magnitude for Group IIIA between sites were not significant (p 
.05), and represent the patchiness of benthic communities throughout the study 
areas. Summer benthic resource values were generally higher for Group IIB and 
IIIA predators capable of exploiting prey down to 10cm than for Groups IIA and 
IIC which were foraging at shallower depths of only 5cm. In general benthic 
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Group I 

Group II 

Group III 

TABLE 3.3 

DEMER.SAL FISH BENTHIC PREY SIZE FEEDING STRATEGY 
GROUPS OBSERVED IN PHASE I PSDDA STUDY AREAS 

(AFTER CLARKE 1986)* 

Fishes feeding on prey less than or equal to 1.0mm or smaller 
with a modal prey size around 0.25mm. No representatives of this 
group were found in this data set. 

Fishes that exploit a wide range of benthic prey sizes, and are 
not small prey or large prey exploiters. Three subgroups of 
Group II predators were observed in this data set. 

Group IIA 

Group IIB 

Group IIC 

Fishes that exploit benthic prey 
between 0.25 and 2.0mm. A prey size 
mode of 0.5mm is indicated for benthic 
prey items. 

Fishes that exploit benthic prey 
between 0.5 and 3.35mm. A prey size 
mode of 2.0mm is indicated. 

Fishes that exploit benthic prey 
between 0.5 and 3.35mm. A prey size 
mode of 3.35mm is indicated. 

Fishes that do not exploit small sized benthic prey. Exploita
tion is predominantly among benthic prey that are greater than 
3.35mm. One subgroup of Group III predators was observed in this 
data set. 

Group IIIA Fishes that exploit benthic prey in the 
intermediate size range (0.5 to 2.0mm), 
although the prey size mode is 6.35mm. 

*Reflects only groups feeding predominantly on benthic prey. See Clarke 
(1986) for expanded discussion. 
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TABLE 3.4 

STATISTICAL ANALYSIS OF POTENTIAL 
HABITAT FOOD VALUE 

MEAN AND STANDARD DEVIATIONS HAVE UNITS 
OF BIOMASS IN GRAMS PER SQUARE METER 

Fish Priority 1 Priority 2 
Feeding Study Mean Standard Sample Coe ffi ci en t Mean Standard Sample Coefficient 

Group area deviation size of variation deviation size of variation 

IIA Saratoga Passage 2.6 0 4 0 
Port Gardner 12.3 2.4 4 • 20 15.2 0 3 0 
Elliott Bay 12.1 4.9 6 .40 13.5 2.6 5 .19 
Commencement Bay 13 .2 2.9 4 .22 12.6 2.4 4 .19 

IIC Saratoga Passage 4.4 0 4 0 
w Port Gardner 17.8 3.8 4 . 21 28.7 0 3 0 I 
w Elliott Bay 16.7 6.9 6 .41 22.7 6.2 5 .27 N 

Commencement Bay 19.8 4 .1 4 • 21 19.6 6.2 4 .32 

IIB Saratoga Passage 4.9 0 4 0 
Port Gardner 19.6 6.5 4 .33 28.3 1.6 3 • 06 
Elliott Bay 21.2 9.6 6 .45 24.0 7.7 5 .32 
Commencement Bay 25 .8 6.8 4 .26 25 .1 6.5 4 • 26 

IIIA Saratoga Passage 7.2 0 4 0 
Port Gardner 13 .1 11.0 4 .84 43.6 25 .o 3 . 57 
Elliott Bay 21.0 26.9 6 1.28 17.1 11.0 5 .64 
Commencement Bay 24 .3 9.9 4 .41 35 .1 26.6 4 • 76 

• • • 
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resource values observed in Commencement Bay were comparable to those in 
Elliott Bay and Port Gardner, and substantially higher than those observed at 
the Saratoga Passage alternate site. 

(4) Marine Mammals. All of the marine mammals found in Commencement 
Bay are migratory and have wide distribution patterns. Therefore, they are 
discussed in the regional setting section. The reader is referred to the 
regional marine mammals section 3.0lb(4) for this discussion. 

(5) Water Birds. Commencement Bay provides habitat for relatively 
large populations of both resident and migratory bird species. The Commence
ment Bay area in general provides resting and feeding habitat for many species 
of migratory shorebirds and waterfowl. Commencement Bay functions as both a 
stopover point during migratory flights and as an overwintering area. Bird 
distribution in the bay is determined by several factors including habitat 
availability, feeding behavior, and nesting preferences. Shorebirds and 
wading birds, such as turnstones, sandpipers, and herons, are exclusively 
nearshore in distribution and are commonly observed along the shoreline of the 
outer bay and waterways and in upland areas. Concentration areas of shore
birds and waders include the Hylebos Waterway mudflats and the intertidal area 
at the Puyallup River mouth. Waterfowl are found in both nearshore waterways 
and open bay regions with the largest numbers sighted along the Marine View 
Drive and Ruston Way shorelines and along the banks and at the mouth of the 
Puyallup River. Gulls and terns are observed throughout Commencement Bay in 
both nearshore and open bay habitats. Gulls are present in all seasons and 
are far more numerous than terns, which are present only in late summer. 
Areas of gull concentration include intertidal mudflats, log storage areas, 
and abandoned pilings at the mouth of City Waterway. Seabirds are normally 
sighted in open bay waters and seaward of the waterway mouths. Cormorants are 
commonly seen roosting on pilings and bulkheads along Ruston Way. Raptors and 
shorebirds are generally found throughout the terrestrial portions of the 
Commencement Bay study area. The forested uplands along Marine View Drive and 
Hylebos Waterway, Point Defiance Park, along the Puyallup River, and wetland 
areas are all habitats used by raptors and passerines. 

Intertidal mudflats in Commencement Bay support feeding activity by shore
birds, waterfowl, gulls, and herons. Mudflats in Hylebos Waterway and at the 
mouth of the Puyallup River are the major intertidal feeding areas. Open
water areas and some waterways are used as feeding habitat by seabirds and 
diving ducks (these species probably feed over mudflats at high tide). 

Several bird species nest within the Commencement Bay study area. Glaucous
winged gulls maintain a large breeding colony atop boards and pilings of an 
abandoned pier between Middle and St. Paul Waterways. Bluffs along the Marine 
View Drive shoreline from 11th Street to Browns Point are used for nesting by 
belted kingfishers and barn owls. These species construct burrows in the side 
of the bluffs. Barrow goldeneyes nest among the pilings along Milwaukee 
Waterway, one of the few known nesting sites for this species in coastal 
western Washington. Mallards nest in vegetation along the banks of the 
Puyallup River from its mouth to the Interstate 5 bridge and occasionally nest 
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in wetland areas between the Puyallup Rivier and Blair Waterway. Several 
pairs of Canada geese nest along the northeast shore of Hylebos Waterway in 
the vicinity of the 11th Street Bridge mudflats. 

(6) Endangered and Threatened Species. A pair of bald eagles main
tain an active nest in Point Defiance Park. Bald eagles are present year 
round in the vicinity of Commencement Bay. The abundance of open water, prey 
base, and forested cliffs all contribute to good quality bald eagle habitat in 
this area. Peregrine falcons have been sighted around Commencement Bay during 
winter months. The lack of suitable perches, relatively small prey base, and 
human activity around Commencement Bay contribute to low quality habitat for 
peregrines. 

Gray whales have been regularly, though certainly not commonly, observed in 
Dalcos Passage and in the outer reaches of Commencement Bay. Gray whales feed 
in water depths between 40 and 125 feet, primarily for euphausiid shrimp and 
herring. However, feeding has only been noted in northern migrant gray 
whales; those migrating south toward the breeding area apparently fast during 
migration. Those observed in Puget Sound are apparently stragglers who may 
stay in Washington waters for extended periods. It is apparently not known 
whether these stragglers feed while they are in Washington waters (Everitt, et 
al., 1979). Humpback whales used to be regularly observed throughout Puget 
Sound (Scheffer and Slipp, 1948; cit. Everitt, et al., 1979). They have 
apparently not been observed near Tacoma or southern Puget Sound since the 
1940's (Scheffer and Slipp, 1948; cit. Everitt, et al., 1979). They are now 
one of the rarest of whales, numbering less than 1,000 individuals, and 
chances of seeing them in southern and central Puget Sound are remote. 

The BA' s prepared for the PSDDA Phase I study area are attached in exhibit A. 
More detailed descriptions of the Commencement Bay threatened and endangered 
species, and their habitat, are provided in the BA's. 

c. Human Environment. 

(1) Social Economic. The dredging areas that will use the 
Commencement Bay unconfined open-water disposal site include portions of King 
County, most of Pierce County, the city of Tacoma, and other smaller com
munities like Gig Harbor, Des Moines, and Redondo. Pierce County is the 
second largest county in the State with a population of 524,900 in 1985. 
Population growth over the last decade has been due to increases in personnel 
at military establishments in the vicinity of Tacoma as well as new and 
expanded industries in and near Tacoma. Population forecasts by the 
Washington State Office of Financial Management show the population of Pierce 
County increasing to 618,700 by the year 2000. The tidal flat area, where 
port activities are concentrated, has experienced major developments in the 
last several years. Total waterborne commerce through Tacoma harbor has 
increased from 7,898,000 short tons in 1975 to 15,795,000 short tons in 1985. 

(2) Navigation Development. Although the Port of Tacoma was not 
officially established until 1918, Tacoma has been an active shipping center 
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since the first settlement came in the 1850's. The last 50 years has seen the 
Port of Tacoma grow from a 240-acre tract of tideflats to an industrial 
complex covering 3,500 acres. Commencement Bay, a good natural harbor, has 
received ships from all over the world. Figure 3.9 and table 3.5 illustrate 
the historical wetland losses in the Puyallup Estuary and Commencement Bay. 

The existing waterway improvements in Tacoma Harbor, both Federal and 
non-Federal are described below: 

o Hylebos Waterway. This channel, over 3-miles long, was completed 
in 1968 to depths of 30 feet below MLLW for an average channel width of 200 
feet. The waterway is a Federal project maintained by the Corps. Existing 
developments alongside the channel preclude further widening or deepening 
without substantial costs. 

o Blair Waterway. Blair Waterway, a Federal project also maintained 
by the Corps, is 2.6 miles long with a maximum width of 800 feet. 

The federally authorized depth is 35 feet below MLLW, except the southwesterly 
half seaward of East 11th Street, which is 30 feet below MLLW. 

o Sitcum Waterway. The existing 3,000-foot-long by 500-foot-wide 
waterway was dredged by the Port of Tacoma to depths varying from 30 to 50 
feet below MLLW. 

o Milwaukee Waterway. The Milwaukee Waterway, located midway between 
Sitcum Waterway and the Puyallup River, is 3,400 feet long, 300 feet wide, and 
about 30 feet below MLLW. 

o Puyallup Waterway and River. This river is nonnavigable by any but 
small craft due to depths at the mouth of only about 2 feet above MLLW. 
Dredging to maintain a navigable channel in this watercourse, with its atten
dant bedload, is impractical. The present channel of the Puyallup Waterway is 
a modification of the original natural configuration of the Puyallup River 
estuary. The river has been channeled by the construction of dikes to a point 
about 3 miles upstream. Dike construction was a Corps flood control project. 

o St. Paul Waterway. This waterway is a privately owned irregularly 
shaped channel for shallow draft vessels. 

o Middle Waterway. The outer half of this waterway is trough-shaped 
with depths to 30 feet below MLLW while the inner half has elevations varying 
from Oto 5 feet above MLLW. 

o City Waterway. This waterway is a 7,800-foot-long channel and 
varies in depth and width as follows: 
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Nooksack 
Lummi 
Samish 
Skagit 
S tillaguamish 
Duwamish 
Puyallup 
Nisqually 
Skokomish 
Dungeness 

TABLE 3.5 

ESTIMATED HISTORICAL CHANGES IN NATURAL HABITAT OF 
PRINCIPAL ESTUARIES OF WASHINGTON STATE* 

Estimated (km2) Subaerial Wetland 
Historical Present % Change 

4.5 
5.8 

11.0 
29.0 
39.0 

2.6 
10.0 

5.7 
2.1 
0.5 

4.6 
0.3 
0.4 

12.0 
10.0 

0.1 
0 
4.1 
1.4 
0.5 

+o.2 
-89.7 
-96.4 
-58.6 
-74.4 
-99.2 
100.0 
-28~1 
-33.3 

0 

*Data from Bartleson, et al. (1980) 
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Commencement Bay to 

Fast 11th Street to 

Fast 14th Street to 

Fast 11th Street 

Fast 14th Street 

Fh.d of Waterway 

Depth (feet 
below MLI.W) 

29 

22 

19 

Width 
(feet) 

500 

500 

500 to 250 

The waterway is a Federal project maintained by the Corps. Bridges within 
this waterway restrict the upper reaches to small vessel traffic. 

(3) Dredging and Disposal Activity. 

(a) Historical Activity (1970-1985). Between 1970 and 1985, 
2,951,000 c.y. of material were dredged from Commencement Bay and vicinity. 
This represents 18 percent of the total amount of material dredged in Phase I 
areas during the last 15 years (table 3.6). Although some of the dredged 
material (26 percent of total dredged) was disposed at available open-water 
sites in the Commencement Bay area, most of the sediment (74 percent of total) 
was placed upland or nearshore. In the past 15 years, most of the dredging 
(61 percent of total activity) was undertaken by the Port of Tacoma. The 
lowest level of activity was by the Corps as little maintenance dredging was 
required in the Commencement Bay area because of low siltation rates. 

(b) Projected Activity (1985-2000). The volume of material 
expected to be dredged in the Commencement Bay area over the next 15 years is 
approximately 3.9 million c.y. (table 3.7). This represents the lowest volume 
of material (17 percent of total) of all three Phase I areas. The Corps or 
the Port of Tacoma is projected to account for the majority of future dredging 
in the Commencement Bay area, depending on which entity undertakes the Blair
Sitcum Waterway Navigation Improvement project. If this project is not 
undertaken, then the amount of material dredged by each of the three general 
groups that dredge (Corps, Port of Tacoma, and private parties/municipal 
interests) would be approximately the same. 

(4) Native American Treaty Fishing. As part of their "usual and 
accustomed" fishing area, the Puyallup Tribe possess adjudicated fishing 
rights in Commencement Bay. The Yakima Tri.be additionally possess these 
rights, and could propose to exercise them in the future. 

The Puyallup Nation typically operates a commercial drift gill net fishery for 
pink (odd year), coho, and chum salmon in Commencement Bay. The commercial 
fishery in the bay usually occurs from late August to late November. Coho 
salmon is the predominant species in terms of numbers caught commercially in 
Commencement Bay. Spring and fall runs of chinook have not been sufficient to 
support commercial fisheries for those species. Drift gillnet fishing (espe
cially for coho) can occur throughout the bay. 
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TABLE 3.6 

PUGET SOUND DREDGED MATERIAL INVENTORY PHASE I AR.EA 
(SEATTLE, TACOMA, EVERETT) 1970 TO 1985 

Phase I Area 

Port Gardner 

Elliott Bay 

Commencement Bay 

Total Volume 
Dredged 

Total Volume Disposed 
at Unconfined, 
Open-Water Sites 

Total Volume Disposed 
Upland or Nearshore 

Water 

Upland/Near shore 

Total Volume 
Discharged at 
Unconfined 
Disposal Sites 

6,758,000 c.y.1/ 
(5,167,000 m3) -

692 ,000 C .y • 
(529,000 m-3) 

4,598,000 c.y. 
(3,515,000 m3) 

782,000 c.y. 
(598,000 m3) 

Corps of Engineers Port 
Projects Projects 

5,755,000 c.y. 4,635,000 c.y. 
(4,400,000 m3) (3,544,000 m3) 

2,167,000 c.y. 1,389,000 c.y. 
(1,657,000 m3) (1,062,000 m3) 

3,588,000 c.y. 
(2,743,000 m3) 

3,246,000 c.y. 
(2,482,000 m3) 

Total 
Volume Dredged 

16,850,000 c.y. 
(12,890,000 m3) 

5,499,000 c.y. 
(4,207,000 m3) 

8,400,000 c.y. 
(6,426,000 m3) 

2,951,000 c.y. 
(2,257,000 m3) 

Other 
Projects 

6,460,000 c.y. 
(4,939,000 m3) 

3,202,000 c.y. 
(2,448,000 m3) 

3,258,000 c.y. 
(2,492,000 m3) . 

Disposal Methods for Corps of Fngineers Projects 
1970-1980 1980-1985 

Volume Percent Volume Percent 

961,000 c.y. 26 1,206,000 c.y. 56 
(626,000 m3) (787,000 m-3) 

2,661,000 C •Y • 74 927,000 c.y. 44 
(1,946,000 m3) (678,374 m3) 

1/Not all dredged material discharged at the designated DNR sites • 
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TABLE 3. 7 

FORECAST LREDGING VOLUMFS ( C. Y. X 1,000) 
FOR PHASE I AR.FA (1985 TO 2000) 

Port Gardner Elliott Bay Commencement Bay 
Activity and Vicinit,l and Vicinity and Viciniti Total 

Corps};./ 3,000 ]J 4,200 l_/ 2,690 !!_I 9,890 

Ports 5/ 300 2,000 700 3,000 

Other 6/ 4,943 4,325 539 9,807 

Total 8,243 10,525 3,929 22,697 

I/Corps Forecast includes: Port Gardner and vicinity (upper Snohomish, 2 
million c.y.; lower Snohomish, 1 million c.y.); Elliott Bay and vicinity 
(upper Duwamish and upper turning basin, 1,530,000 c.y.; Duwamish widening and 
deepening, 2.55 million c.y.; Kenmore, 70,000 c.y.); Commencement Bay and 
vicinity (Hylebos Waterway, 50,000 c.y.; Blair-Sitcum navigation improvement 
project, 2.5 million c.y.). 

2/Volume includes 2 million c.y. of material to be dredged from the upper 
Snohomish River basin and maintenance project. The material is primarily • sand. Adjacent upland disposal is preferred for economic reasons. 

3/Includes 2.5 million c.y. for the Duwamish widening and deepening project 
which has been authorized but is not expected to be undertaken in the short 
term (1985 to 1990). 

4/Includes 2.5 million c.y. for the Blair-Sitcum navigation improvement 
pr'oject which has been authorized but is not expected to be undertaken in the 
short term (1985 to 1990). 

5/Forecasts by Ports: Port Gardner and vicinity (Port Everett includes 
Everett Port construction, 300,000 c.y.); Elliott Bay and vicinity (Port of 
Seattle includes T-91 shortfill, 400,000 c.y.; Kellogg Island, 800,000 c.y.; 
Port maintenance, 800,000 c.y.); Commencement Bay and vicinity (Port of Tacoma 
includes third Sea-Land berth, 100,000 c.y.; new pier 5 area wharf, 150,000 
c.y.; Blair terminal berth, 100,000 c.y.; Blair auto wharf, 120,000 c.y.; 
Hylebos maintenance, 150,000 c.y.; berth and waterway maintenance, 80,000 
c.y.). 

6/All other project activities, including private developers, State of 
Washington, municipal governments, and U.S. Navy. For Elliott Bay and 
vicinity and Commencement Bay and vicinity, the volume of material to be 
dredged by this group is based on an extrapolation of the dredging over the 
period 1970 to 1985. The extrapolation was based on a simple mean of the 
yearly dredging volume that occurred between 1970 and 1985. This yearly 
average was extended forward for the 15-year forecast. For Port Gardner and 
vicinity the same procedure was followed, except that the estimated volume of 
material that is to be dredged from the Navy Homeport project (3,300,000 c.y.) 
was included. 
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During Fall and Winter, the tribe uses stationary gill nets to fish commer
cially for steelhead in the Puyallup River. This fish~~y peaks in December. 
The bulk of the commercial harvest of steelhead in Commencement Bay is occurs 
in the lower portion of the main stem of the Puyallup River. 

Tribal salmon sports fishing in the bay has been concentrated near Point 
Defiance and the mouth of the Puyallup River. Occasional high-use sport 
fishing has also occurred near Brown's Point. 

(5) Non-Indian Commercial and Recreational Fishing. Commencement Bay 
supports a limited amount of non-Indian commercial and recreational fisheries 
activities. The following summary is based on the latest WDF catch statistics 
for 1985-1986 (Dale Ward, personal communication, 1987). Sport catches of 
chinook and chum salmon between Tacoma and Vashon Island are reported at 
38,157 fish for 1985. Non-Indian commercial catches of salmon in•l986 were 
only 503 fish (chum only) for Commencement Bay, by comparison. Bottomfish 
catches of true (Pacific) cod, English sole, and rockfish totaled 9,545 
pounds, in 1986 between Commencement Bay and Vashon Island. Herring catches 
of 46,232 pounds and surf perch (shiners), catches of 14,490 pounds, were 
reported for 1986 within the area from Commencement Bay to Vashon Island. No 
significant catches of crab or shimp have been reported from Commencement Bay. 

(6) Esthetic Setting. The esthetic setting that could be impacted by 
disposal operations is Commencement Bay proper, shipping activities, and 
recreational boating. It also includes the shoreline areas, offshore islands, 
and the Olympic Mounlains. A good description of the shoreline areas is 
provided in the Commencement Bay Study, Volume II, Land and Water Use (Dames 
and Moore, 1981). The south shoreline extends from City Waterway to Point 
Defiance and is bordered by Schuster Parkway and Ruston Way, the latter 
traversing through Old Tacoma and Ruston. Several public parks, view areas, 
and restaurants dot this shoreline. The Port of Tacoma industrial area is 
comprised of several waterways and riprapped shoreline and provides views of 
the bay for office and industrial workers. The north shoreline is bordered by 
Marine View Drive and extends from Hylebos Waterway to Browns Point. A 
private park exists at Browns Point. Other viewpoints are from elevated areas 
that include: Point Defiance Park, the Ruston-Old Tacoma residential and 
commercial area, downtown Tacoma (especially high rise office buildings), 
Northeast Tacoma (including Hyada Park on Browns Point, Browns Point Heights, 
and Harbor View Heights). The esthetic quality of the bay and associated 
amenities is also enjoyed by boaters, some of which utilize local marinas for 
moorage. 

3.03 Elliott Bay. 

a. Physical Environment. 

(1) Geology. Figure 3.10 shows the locations of the existing DNR 
site at Fourmile Rock and the proposed preferred and alternate sites in 
Elliott Bay. Soils in the southeast harbor of Elliott Bay consist of three 
distinct layers of river and bay sediments, primarily deposited from the 
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Duwamish Waterway, overlaying a sloping bed of dense incompressible glacial 
till. lb.e top sediment layer, ranging from 10 to 20 feet thick, is a rich 
organic silt. lb.e second layer, approximately 30 feet deep, is a loose, 
silty, fine, unconsolidated, compressible sand. lb.e third layer is a very 
soft, compressible gray silt. lb.e glacial till is about 90 feet below the 
existing three-layer mud bottom. lb.e top of the till slopes downward from 
elevation -50 feet below MLLW to below elevation -230 feet. No unique 
landforms or mineral deposits are located in the harbor area. 

(2) Water Quality. Elliott Bay is a typical estuarine system with a 
surface layer of brackish or low-salinity water over a deeper layer of more 
saline water. During the summer, density stratification is present but a 
strong pycnocline is not present. In the winter, colder freshwater from the 
Duwamish Waterway mixes with the warmer saline waters, preventing stratifica
tion. Water column chemical constituents tend to be rather variable. 

Water quality standards have been established and are regulated by the Ecology 
for marine and freshwaters of the State. lb.e waters of Elliott Bay east of a 
line from Pier 91 to Duwamish Head are classified as Class A ( "very good") by 
State standards. The waters to the west of this line are Class AA waters 
("extraordinary"). Waters of the Duwamish River are designated Class B, which 
influence the water quality conditions in the area of the preferred disposal 
site. Water quality in the area of the preferred disposal site is influenced 
by mixing of fresh and saltwater, as well as circulation patterns and point 
source effluents. Surface flows from the Duwamish are shown to primarily hug 
the east shore of the bay. Therefore, pollutants introduced from the Duwamish 
will pass through the site and some accumulation in bottom sediments would be 
expected. 

As with other classes of water, concentrations of toxic or deleterious mate
rial shall be below those which cause acute or chronic conditions. Provided, 
however, that within established dilution zones water quality criteria shall 
not apply, but dilution zones will be restricted in area and will be limited 
to not cause acute conditions. 

Using the Ecology water quality standards, water quality in the.area of the 
preferred site is generally good; however, standards are exceeded for coliform 
bacteria and occasionally for temperature and dissolved oxygen. Water charac
teristics vary seasonally in response to freshwater runoff from the Duwamish 
River and snowmelt. Due to high fecal coliform levels, and bacteria levels 
commercial shellfish harvesting is banned by the State in Elliott Bay. 

Dissolved oxygen levels are highest in the spring (10 mg/1) and lowest in the 
fall (6.2 mg/1). Dissolved oxygen supersaturation is frequent during the time 
of maximum phytoplankton production. A decrease in oxygen levels during the 
fall can probably be attributed to the decomposition of the plankton blooms. 
Oxygen levels during these periods occasionally fall below the State stan
dard. The lowest values were below the standard for Class AA waters, but do 
not approach the 5 mg/1 minimum set by resource agencies as harmful to 
migratory fish • 
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Water temperature fluctuates with season and depth. Higher temperatures (13 
to 15 degrees C) are found in surface waters during August. Low temperatures 
(6.5 to 9 degrees C) occur during January and February. This variability is 
attributable to changes in mean monthly air temperatures, the amount of 
freshwater runoff, and vertical mixing. 

Salinity varies with runoff and precipitation. Surface salinity is higher 
during late summer, decreasing after winter rains and spring snowmelt. High 
discharge volumes of freshwater from the Duwamis~ River cause strong density 
stratification and low salinity surface layers. Salinity values range between 
25 and 30 ppt annually. 

Chemicals of concern are present in Elliott Bay waters. These include organic 
chemicals such as PCB's and PAH's, inorganic chemicals such as metals, bio
logical contaminants, and mixtures of these contaminants. Organic compounds, 
many insoluble and toxic to aquatic organisms, are often found in the sea 
surface microlayer (Word, et al., 1986; Hardy and Cowan, 1986). For inorganic 
chemicals, of most concern are the heavy metals ijuch as: copper, lead, zinc, 
cadmium, arsenic, and mercury. Also important as a potential concern is the 
increased usage of tributyltin compounds in antifouling marine paints, 
although no problems from these compounds have been identified in Elliott Bay 
to date. Biological contaminants include bacteria and viruses. 

Contaminants may enter Elliott Bay through industrial discharges, sewage 
effluent from West Point, combined sewer overflows, from point source and 
nonpoint source discharges into the Duwamish River, and from nonpoint sources 
such as storm water runoff and discharges from recreational and commercial 
vessels. According to the PSWQA (1986), point sources are clustered in 
industrialized urban areas. There are sixteen permitted discharges into 
Elliott Bay and an unknown amount of contamination enters from unpermitted 
sources. 

Many chemicals of concern tend to remain in the water column where they are 
dispersed by mixing and circulation out of Elliott Bay. Many chemicals also 
adsorb to particulates and either float to the surface or are deposited in 
sediments. Flocculation and stripping of chemicals by suspended particulate 
matter and dissolved organic carbon is an important contaminant pathway in 
rivers such as the Duwamish River flowing into Elliott Bay. 

(3) Currents and Sediment Transport. Puget Sound's main basin, which 
Elliott Bay adjoins, has a midchannel prevailing flow (figure 3.11) that is 
generally northward at depths shallower than approximately 60 meters, and 
southward at greater depth. As Elliott Bay is entered from midchannel, the 
prevailing flows generally become weaker and more variable in direction. 

The surface layer, containing a substantial amount of freshwater from the 
Duwamish River, flows northward (counterclockwise), along the Seattle water
front in the depth range of approximately 0-5 meters (0-16 feet). Below 
mid-depth, the prevailing flows are weak and erratic, but on average they 
appear to flow south-southwest toward the head of Elliott Bay. The peak speed 
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Figure 3.11 
Estimated patterns of prevailing 

currents in Elliott Bay in three 

layers: upper left, the shallow 

surface layer in the depth range 

of 0-5 meters; upper right, the 

intermediate depth layer in the 

depth range of 5-60 meters; and 

lower left, the deep layer in the 

depth range of 60-120 meters. 

(Source: Evans Hamilton Inc.) 



of the near-bottom current is less than 15 centimeters per second, well below 
the 25 centimeters per second threshold believed necessary to resuspend a 
significant amount of dredged material. 

In the vicinity of Fourmile Rock, the upper 5 meters of water generally 
continue to flow toward the north. At greater depth, there appears to be a 
northward flow that merges with the prevailing flow located toward mid
channel. Peak near-bottom current speeds of 37.5 cm/sec at Fourmile Rock were 
measured, indicating that some bottom sediments may on occasion be resuspended 
and transported to the northwest. 

(4) Marine and F.stuarine Sediments. The primary source of suspended 
sediment in Elliott Bay is the Duwamish River. Annual sediment discharge is 
approximately 90,000 c.y. (Downing, 1983). In general, the sediments that 
settle to the bottom in inner Elliott Bay consist of very fine grained mate
rial. Coarse sand is found in the vicinity of the west waterway, but the 
sediment grades into very fine sand and coarse silt as depth increases. The 
percent clay in most of the inner bay varies from 9 percent to 12 percent, 
with values increasing with increasing water depth. Sediment cores indicate 
that sediments deposit on the bottom of Elliott Bay at the rate of approxi
mately 1 centimeter per year (Lavelle, et al., 1986). 

The presence of mud, vascular land plants, wood debris, and freshwater pennate 
diatoms indicates the influence of the Duwamish Waterway on the southeast 
portion of Elliott Bay. High concentrations of wood in the shallower depths 
enhances the high hydrogen sulfide content and blackened sediment that charac
terizes sites adjacent to piers and pilings found in this area. The grain 
size distribution of bottom sediments at Fourmile Rock ranges from fine sand 
in shallow areas to coarse silt in deeper water. Within the disposal site the 
sediments show a high amount of coarse sand and wood debris, blackened color, 
and a hydrogen sulfide (H2S) odor. Such sediments are typical of the Duwamish 
Waterway. Disposal at Fourmile Rock has altered the natural coarse/fine 
silt/clay sediments to coarse/fine sands due to Duwamish maintenance dredging. 

The presence of coarse sand and shell debris from shallow living organisms in 
deep sediments in the western portion of Elliott Bay suggests the role of 
sediment displacement from Duwamish Head into the bay. Similar transport 
occurs off West Point. 

The wave and tidal-influenced shallow shelf habitats outside Elliott Bay are 
characterized by compacted fine gray sands with silt contents less than 5 
percent of the total sediment content. 

Studies by Stober and Chew (1984) for METRO indicate that sediments are 
degraded in much of the PSDDA selected site and generally throughout Elliott 
Bay, including the Fourmile Rock disposal site. Sediments analyzed from the 
preferred site demonstrated elevated levels of organic chemicals and metals, 
as well as toxic responses in bioassays conducted (Dexter, et al., 1984). 
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Sediment tested for toxicity inside the Fourmile Rock disposal zone and in the 
vicinity of the zone to the south demonstrated a toxic response in a study 
conducted by Stober and Chew (1984), whereas a more recent study by Battelle 
(1986) found lower toxicity responses from the same areas by comparison. Both 
studies confirm that sediment qualities in the area of the Fourmile Rock site 
including the alternate PSDDA site have been degraded by past disposal 
practices. 

(5) Air Quality. The following summaries are based on the PSAPCA Air 
Quality Data Summary for Elliott Bay in 1985. For carbon monoxide (CO), three 
of nine Seattle stations violated the 8-hour average CO standard of 9 ppm (10 
micrograms/cubic meter) at least twice during 1985. However, over the past 
several years, though the Puget Sound area has not attained the CO standard, 
improvement in levels for this pollutant is clearly evident. Lead concentra
tions measured at Seattle stations were lower than the ambient standard of 1.5 
micrograms/cubic meter, except for one Harbor Island station, reflecting 
effects from closure activities at a lead smelter south of station. Sulfur 
dioxide levels at the two Seattle stations did not violate the national stan
dards. Relative to ozone, there are no stations in the Elliott Bay region, as 
high ozone levels normally occur only some distance downwind of the Seattle 
area. No measured ozone levels in King County exceeded the 0.12 ppm stan
dard. Nitrogen dioxide levels were within the standard of 0.05 ppm. Sus
pended particulate stations in the Seattle Duwamish valley showed that values 
exceeded the primary standard of 75 micrograms/cubic meter (for parti.culates 
smaller than or equal to 10 micrometers). 

Based on an air quality analysis conducted for the Pier 91 expansion EIS (Port 
of Seattle, 1982), a background carbon monoxide level was determined. The 
ambient CO background was estimated at 2.3 ug/m3. 

The Pollutant Standards Index (PSI), a nationally uniform index for daily air 
quality reporting, associates pollutant levels in a 24-hour period with 
potential health effects. When the PSI is above 100 the measured pollutant 
level (of CO, suspended particulates, and/or sulfur dioxide) exceeds the 
national primary air quality standard. For Seattle PSI was exceeded 13 days 
during 1985. 

b. Biological Environment. 

(1) Benthic Communities. 

(a) Intertidal/Shallow Subtidal Communities - North Elliott Ba 
Shoreline. This shoreline is located approximately 1.7 nautical mile nmi 
northwest of the selected disposal site, and less than 1 nmi northeast of the 
alternate site near Fourmile Rock. The marine biology of the area is well 
described in the Corps EIS for the proposed Elliott Bay Small Craft Harbor 
(Corps, 1987). The following discussion is taken from that EIS. 

The north shoreline is characterized by one intertidal habitat type and three 
major subtidal habitat types. The intertidal habitat ranges in bottom eleva
tion from +11 feet MLW (mean lower low water) to -4.5 feet MLW. The +6 foot 
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bottom elevation is considered the upper limit of prime habitat. The shallow 
subtidal habitats range from -4.5 feet to -8.0 feet MLLW, whereas the deep 
subtidal habitats exist deeper than -8.0 feet MLLW. The intertidal habitat 
has a wide range of substrate types, ranging from sand, cobble, boulders, to a 
clay hardpan. The reader is referred to the Regional Setting for central Puget 
Sound benthic communities for a description of typical species dominants 
within each habitat type (section 3.0lb(l)). 

Geoduck clams can be important commercially, however due to fecal coliform 
values in excess of State water quality standards for Class AA waters, com
mercial harvests are banned by the State in Elliott Bay. Reconnaissance dives 
associated with the Elliott Bay Marina Project indicated the presence of these 
clams west of Pier 90/91. Seasonally corrected counts averaged about 1,150 
clams/acre (convert to hectares). Based on WDF criteria (1973) these counts 
are too low for commercial harvesting (i.e., low counts= 2,400 clams/acre). 

(b) Piling/Riprap and Shallow Soft Bottom Communities - Altered 
Shoreline Pier 90/91 southeast to Harbor Island. These communities are gen
erally described in several publications, including the U.S. Navy DEIS for the 
Carrier Battle Group (CVBG) Homeporting in the Puget Sound Area, Washington 
State (U.S. Navy, 1984) and the Port of Seattle DEIS on alternative uses for 
Terminal 91 (POS, 1980). Most of the shoreline has been extensively altered 
for port related activities. Piling/riprap communities described herein are 
typically similar with small variations throughout Elliott Bay. Intertidal 
and subtidal communities in and around the slips of Terminal 90/91 consist of 

~ piling, riprap, and soft bottom communities. Lists of species, their loca
tions, preferred habitat, and relative abundance in Elliott Bay are provided 
in the U.S. Navy DEIS for the proposed Puget Sound Homeport (U.S. Navy, 
1984). On the apron pilings, barnacles (Balanus sp. and!· glandula), 
hydrozoans and ectoprocts are generally dominants. The polyclad flatworm 
Notoplana spp. and the polychaete Paleanotus bellis are found in moderate 
numbers scattered throughout the piling habitat. Balanus larvae have been 
identified as being a food source for juvenile salmonids. Exhibiting somewhat 
patchy distributions, the blue mussel (Mytilus edulis) and the anemone, 
Metridium senile exhibit heavy concentrations on some pilings. Riprap 
substrates under Terminal 90/91 and other similar habitats typically have much 
lower abundances and species diversity than adjacent habitats. Dominant 
organisms are Balanus spp. and ostracods. 

Soft bottom habitats within and adjacent to the piling/riprap habitats are 
dominated by polychaetes and molluscs. Polychaetes normally include Tharyx 
sp., Nephtys cormuta franciscana, and Boccardia proboscidea, whereas mollusca 
species such as Axinopslda serracata and Macoma spp. are typically dominants. 
Crustaceans are usually found in low densities. 

Macrophytes typically found on pilings represent three algae phyla; green 
algae (Ulva, Enteromorpha), brown algae (Laminaria, Fucus), and red algae 
(Rhodophyta). 
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(c) Intertidal/Shallow Subtidal Benthic Communities - Duwamish 
Head Vicinity/South Shoreline. Marine benthic habitat types found in this 
vicinity are similar to those previously described for the north Elliott Bay 
shoreline. Aquatic macrophytes tend to be concentrated on riprap, rocks, and 
concrete fragments. Dominant species include the following: sea lettuce (Ulva 
lactuca), rockweed (Fucus distichus), sugar wrack (laminaria saccharina), -
bull kelp (Nereocystis luetkeana), seersucker (Costaria costata). Small beds 
of bull kelp (less than 1 acre total) occur at several locations subtidally 
along the shoreline. 

Typical infauna include butter clams (Saxidomus giganteus), littleneck clams 
(Protothaca staminea), and macoma clams (Ma.coma spp.) and several families of 
polychaetes (Terebellidae, Capitellidae, and Glyceridae). 

Common epifauna on rock substrates include barnacles (Balanus glandula), 
snails (Littorina spp.), isopods (several species), and chitons (several 
species). Organisms commonly found llllder rocks include shorecrabs (Hemigrapsus 
oregonensis, H. nudus), the purple shorecrab (Petrolisthes eriomerus), red 
rock crab (Cancer productus), numerous sea urchins, and gunnels. Less common 
is the skeleton shrimp (Caprellidae). In the high intertidal zone, large 
rocks and pilings provide habitat for barnacles, sea anemones, and mussels 
(Mytilus edulis). 

(d) Benthic Communities - Preferred Site and Alternative Site. 
Site specific benthic studies were conducted by the Waterways Experiment 
Station in Elliott Bay during June 1986 (see Clarke 1986; DSS TA). These 
studies were conducted as part of the BRAT (Benthic Resources Assessment 
Technique) evaluation of demersal fish feeding habitat potential. The reader 
is referred to paragraph 3.03b(3)(e) for a discussion of the results of the 
fish feeding habitat analysis. The selected and alternate sites exhibited 
fine textured bottoms of predominately coarse silt and clay contents greater 
than 12 percent. 

In general the results from both sites depicted benthic infaunal communities 
dominated by large polychaetes (Maldanidae, Terebellidae, Onuphidae) and 
bivalve molluscs (Axinopsida and Macoma). Taxonomic compositions differed 
between the two sites, with polychaetes comprising 51 percent of the total at 
the selected site and 35 percent at the alternate site. Molluscs made up 39 
percent of the total at the selected site, whereas they comprised 58 percent 
of the biomass at the alternate site. Crustacean biomass was lllliformily low 
at the two sites at 4 and 7 percent of the preferred and alternate totals 
respectively. Variations in biomass distribution among stations reflect the 
patchy distribution of benthos typically documented in benthic investigations 
(Johnson, 1972; Rhoads, McCall and Yingst, 1978) (figure 3.12). Depth parti
tioning of benthos (i.e., within the sediment core collected) at each station 
indicates that most of the biomass is concentrated within the upper 10 centi
meters of the sediment, generally within the upper 5 centimeters (figure 
3.4). Infaunal biomass measurements were similar in magnitude between the two 
sites in Elliott Bay. Average total benthic biomass (i.e., 0-15cm cumulative 
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depth) was 42 g/m and 45 g/m2 at the selected and alternate site respectively, 
although the selected site is located in water some 300 feet shallower than 
the alternate site (260 feet to 560 feet). 

In an area just west of the selected site Word, et al. (1984), documented a 
depression in benthic species and individuals at depths between 400 and 500 
feet from Alki Point to Duwamish Head. The area reflecting a depression in 
abundance and species including the selected site is in a region where 
increased quantities of conventional chemical contaminants have been docu
mented. Word, et al. (1984), observed a trend of decreasing numbers of taxa 
and abundances with increasing depth in Elliott Bay (figure 3.13(a-b)), 
although there does not appear to be a corresponding decrease in biomass with 
depth (Striplin, personal communication 1986). This suggests that average 
infaunal size increases with depth, which may be a reflection of the generally 
lower frequency of physical disturbance allowing the establishment of stable 
"equilibrium" type (stage III) communities dominated by larger, long lived 
species typical of those observed during the June benthic sampling cruise. 
The fall 1985 SVPS survey of the inner Elliott Bay ZSF and the ZSF at Fourmile 
Rock also characterized these areas as a dominated largely by stage III 
(equilibrium) communities, although the Fourmile Rock ZSF also showed stage I 
communities (pioneering species) characteristic of disturbed bottoms (SAIC, 
1985; Cooper Consultants, 1986; DSS TA). RPD depths averaged 1.2 cm and 11.5 
cm respectively at the Fourmile Rock and Inner Elliott Bay ZSF's. In general 
the RPD depth increased with increasing distance from the Fourmile Rock 
disposal site demonstrating apparent disposal impacts on the benthos. Dredged 
material was observed in photographs taken at stations in the vicinity of 
Fourmile Rock disposal site, with benthos dominated largely by stage I 
communities. 

(e) Crab and Shrimp Resources In and Near the Alternative Dis
posal Sites. Crab and shrimp resources in Elliott Bay were sampled by beam 
trawl in the selected and alternate sites during February, June, and 
September, 1986 by the University of Washington (Dinnel, et al., 1986a). 
Dungeness crabs were absent from all trawls in February, even though commer
cial crab pots were observed just north of the alternate disposal site. 
Average densities of shrimp were highest at the preferred site (300/ha) as 
compared to the alternate site (44/ha) (figure 3.14a). 

In June, again no Dungeness crabs were caught at either disposal site and only 
two were caught elsewhere, at the shallow stations near Duwamish Head. Shrimp 
average densities in June were the reverse of the February situation, with 81 
shrimp/ha at the preferred site and 175/ha at the alternate site (figure 
3.14b). ~Shrimp catch calculations (from otter trawl data) for the selected 
and alternate sites were 1.14 kg/ha, and 0.39 kg/ha respectively. 

In September, again, no Dungeness crabs were caught at either potential dis
posal site and only two crabs, both nongravid females, were caught at sampling 
sites in Elliott Bay. Both of these were caught in shallow water off Duwamish 
Head. However, high densities of shrimp were found at beam trawl stations 
located in the shallower southern portion of the selected site, and in nearby 
stations located outside the site. Shrimp densities at the two highest beam 
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trawl stations were 843 and 543 shrimp/ha, with an average density of 322 
shrimp/ha at the site (figure 3.14c). Average densities at the Fourmile Rock 
alternate site were 44 shrimp/ha (figure 3.14c). Catches were dominated by 
pink shrimp (Pandalus borealis) with a few of the larger spot prawn (Pandalus 
platyceros) and side-stripe shrimp (Pandalopsis dispar) in evidence. The 
otter trawl was more efficient at catching shrimp, with average densities of 
885/ha for the preferred site, and 80/ha for the alternate site. Otter trawl 
shrimp catches in Elliott Bay during September in the preferred and alternate 
(Fourmile Rock) sites were 4.8 and 0.6 kg/ha respectively. 

The data suggest that the shrimp migrate into inner Elliott Bay during at 
least two seasons of the year, winter and fall. In general, shrimp densities 
were highest at the disposal sites compared to the nearshore reference sites, 
which is primarily a result of depth related partitioning of species. See 
section 3.02b(l)(c) (Commencement Bay) for a discussion of depth (figure 3.6) 
distributions for each species and their sizes. 

Comparisons of all catch figures with estimated average shrimp catches (otter 
trawl) from Hood Canal and other areas of Puget Sound (table 3.2) indicate 
that the selected site has shrimp quantities that could support a limited 
commercial fishery. However, fishing there would be difficult due to high 
usage of the area by an Indian commercial fishery, high shipping activity and 
the presence of anchorage areas. The value of the shrimp for human consump
tion is suspect due to the potential for shrimp bioaccumulation of sediment 
contaminants (Word, et al. 1984; Stober and Chew, 1984). The main value of 
these shrimp stocks may be in supplying recruits to other areas of Puget Sotmd 
(Dinnel, et al., 1986a). 

(2) Plankton Communities. Phytoplankton and zooplankton communities 
are generally ubiquitous throughout Puget Sound but exhibit tremendous spatial 
and temporal variations in species composition and abtmdances. The reader is 
referred to section 3.0lb(2) for a general discussion on bloom periods and 
taxonomic/species succession. 

(3) Anadromous and Marine Fishes. Elliott Bay provides both marine 
and estuarine environments for a variety of resident and migratory fish. Over 
110 species are known to exist within the area. There is considerable infor
mation on anadromous and marine fish, especially in and around the Duwamish 
estuary, Pier 91, and at existing or proposed Metro sewage outfalls (U.S. Army 
Corps of Engineers, 1979, 1980, 1981; Port of Seattle, 1976, 1980a, 1980b, 
1980c, 1981a, 1981b, 1982a, 1982b, 1982c; U.S. Fish and Wildlife Service, 
1981; Metro, 1977; Buckley et al., 1984a, 1984b). 

Salmonid species that migrate through the Elliott Bay/Duwamish estuary system 
include chinook (Oncorhynchus tshawytscha), chum (Oncorhynchus keta) and coho 
(Oncorhynchus kisutch) salmon, and steelhead (Salmo gairdnerii) and searun 
cutthroat (Salmo clarki) trout, as well as searun Dolly Varden (Salvelinus 
malmo). Pink salmon (Oncorhynchus gorbuscha) juveniles are also present in 
Elliott Bay (even numbered years only); however pink salmon originate from 
outside the bay. 

• 

• 
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Relative to timing, adult salmonid migrations into the Green-Duwamish River 
system occur year-round, but mainly during the period from July through 
December. Juvenile outmigration from the Green-Duwamish system occurs 
principally from mid-February through mid-July, but small numbers of juveniles 
may outmigrate throughout the year. Temporal patterns of habitat utilization 
in the Green/Duwamish River system are shown in figure 3.15. 

(a) Adult Salmonids. There are two races of chinook salmon, the 
spring-summer run and the fall run varieties. The spring run enters the 
Duwamish River in late May, whereas the fall run chinook begins in late June 
and continues through October and sometimes into November. The peak fall run 
occurs between August and October. Approximately 60 percent of the production 
results from artificial enhancement primarily from the WDF Soos Creek Hatch
ery, Muckleshoot Tribal Hatchery, and a sports fishermans co-op. Blackmouth 
(nonmigratory chinook) reside in the sound year-round. Total chinook escape
ment was estimated to be between 10,900 to 20,200 fish for the the period 
1966-1971, averaging about 15,100 fish annually. The Green River Hatchery has 
documented as many as 31,729 adult returns since 1960, with an averag~ return 
between 1966-1971 of 8,500 fish per year (Williams et al., 1975). 

The coho spawning season begins in August and normally extends through 
December with peaks in September and October. The vast majority of these fish 
are hatchery produced. Total coho spawning escapements (natural plus artifi
cial) to the Green-Duwamish River system were estimated to range from 15,900 
to 64,000 fish between 1966 and 1971, averaging about 43,500 fish per year 
(Williams et al., 1975). The WDF hatchery on Soos Creek documented as many as 
55,868 coho during a single season (Williams et al., 1975). The chum salmon 
run begins in early November and extends to iate December or early January. 
Nearly 100 percent of these fish are hatchery produced, the majority origina
ting from the Muckleshoot Tribal Hatchery. Chum salmon escapements are 
estimated to have ranged from 4,400 to 22,100 fish from 1966 to 1971, 
averaging about 11,300 fish per year during this period (Williams et al., 
1975). Summer run Steelhead trout migration extends from April to July. The 
winter run migration begins in November, peaks in Jaunary, and extends to 
March or April. Sea-run cutthroat trout migrate upriver during the winter 
months, overwinter in fresh or estuarine waters after spawning, then out
migrate in early spring or summer. A greater percentage of their life history 
is spent in estuarine habitats then other anadromous salmonids. Dolly Varden 
migrations are local and occur between spring and summer. Their presence in 
Elliott Bay is incidental as the majority of the population is confined to 
freshwater. 

(b) Juvenile Salmonids. The length of residency or time that 
juvenile salmonid fish remain in Elliott Bay and the Duwamish Waterway varies 
considerably among species and sampling areas. Meyer, et al. (1981), indi
cates that chinook and chum are present for the longest period, compared to 
other salmonids, in the lower Duwamish River. Coho and steelhead spend much 
less time in the estuary and move fairly rapidly to marine waters • 
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Chinook juveniles are present in Elliott Bay from March to July with peak 
numbers from late May to June. They tend to concentrate along the shoreline 
during their early estuarine residence and later move offshore to feed. The 
majority of the juvenile chinook are derived from the Green River system. The 
majority from this system are from the Soos Creek Hatchery, although the 
Muckleshoot Tribe releases substantial numbers each year. 

Coho salmon juveniles are found in Elliott Bay from late April to early June. 
Because they are yearlings they can utilize pelagic food sources and are able 
to move offshore and migrate rapidly out of the area. Most of these fish 
originate from the Soos Creek Hatchery. 

Chum salmon populations are reduced due to predation on fry by hatchery reared 
juvenile coho, although other factors are also significant. The Muckleshoot 
Tribe plans to release several million fry each year. The juveniles are found 
in Elliott Bay from late April to June. Substantial numbers may originate in 
southern Puget Sound, where large runs still exist. As chum juveniles follow 
the shoreline extensively, those originating from south sound would be 
expected along the Elliott Bay shoreline. 

No pink salmon run exists in the Green River. Pink salmon juveniles present 
in Elliott Bay most likely originate from southern Puget Sound rivers. Steel
head juveniles from the Green River system migrate rapidly through Elliott Bay 
and out of Puget Sound. Sea-run cutthroat juveniles occur only sporadically 
throughout the bay. Little is known about their life history and movements 
within Elliott Bay • 

Food web elements have been particularly well-defined for the salmonids. 
Research from studies conducted elsewhere in Puget Sound suggests that chum 
salmon descending the Duwamish River begin feeding in the estuary on epi
benthic prey. When they reach a length of 45-50mm, they tend to shift to 
pelagic prey. Chum salmon juveniles, in turn, may fall prey to predation by 
larger juvenile coho, steelhead, and sculpin. Juvenile coho and chinook have 
a more diverse diet spectrum. Their prey consists of riverborne insects, 
small crustaceans, and juvenile fish. They will also fall prey to larger 
fish, such as more mature salmon and ~rout (Dexter, et al., 1981; Salo, et 
al., 1980). 

(c) Inshore Marine Fish. Marine fish life histories and distri
butions in Puget Sound are well described in several publications, most 
notably in Miller (1980). The most common species found along Elliott Bay 
shorelines are: shiner perch (Cymatogaster aggregata), English sole 
(Parophrys vetulus), rock sole (Lepidopsetti bilineata), flathead sole 
(Hippoglossoides elassodon), Dover sole (Microstomus pacificus), Pacific 
tomcod (Microgadus roximus), walleye pollock (Thergra chalagramma), quillback 
rockfish (Sebastes maliger, and Pacific staghorn sculpin (Leptocottus 
armatus) (Port of Seattle, 1976; Miller, 1980). The most common surface 
dwelling fish are herring and salmon species • 
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(d) Bottomfish Resources in the Disposal Sites. Bottomfish 
distribution and abundance at the preferred and alternate disposal sites were 
studied by the University of Washington School of Fisheries and Fisheries 
Research Institute during February, June, and September, 1986. 

In February, bottomfish catches were generally small with the exception of 10 
large Dover sole (Microstomus pacificus) caught near the alternate disposal 
site. In June, more bottomfish were caught at the preferred site than the 
alternate site. The average catch per trawl at the preferred site was 53 fish 
representing 15 species, compared to 15 fish per trawl and 7 species at the 
alternate site. Slender sole and blackbelly eelpout dominated the preferred 
site catches while slender sole and Dover sole dominated the alternate site 
catches. 

In September, the catches at both disposal sites were larger than the catches 
during June. At the preferred site, the average catch per trawl was 59 fish 
representing 18 species, while at the alternate site, the average catch per 
trawl was 90 fish, representing 13 species. Dominant species at the alternate 
site were ratfish and English sole, while blackbelly eelpouts, slender sole, 
and flathead sole dominated the preferred site. 

In general higher abundances of fishes observed at the preferred site are 
likely the result of the preferred site's relative shallowness and proximity 
to fresh water (Duwamish River). However, there are no significant popula
tions of recreationally or commercially important bottom fishes either as 
juveniles or adults at either disposal site in Elliott Bay. 

(e) Foodweb Relationships: BRAT Assessment of Bottomfish 
Feeding Habitat Values in Disposal Sites. The reader is referred to section 
3.02b(3)(e) for an overview of the· rationale and description of the BRAT 
analysis. Bottomfish feeding strategy groups identified through the BRAT 
field studies conducted by the Waterways Experiment Station during June/July 
1986 are summarized in table 3.3 (see Clarke, 1986; DSI TA). Four feeding 
strategy groups were identified that appeared to be exploiting infaunal 
benthos heavily, and were primarily represented by Dover sole and English 
sole. Figure 3.16 illustrates the distribution and amount (g/m2-wet biomass) 
of potential benthic food available to each of the four feeding strategy 
groups at each site in Elliott Bay. Benthic resource values were generally 
similar between preferred and alternate sites for each feeding strategy group 
(table 3.4). Average benthic habitat food values ranged from a low of 12.1 
g/m2 (Group IIA) to a high of 21.2 g/m2 (Group IIB) at the preferred site, and 
13.5 g/m2 (Group IIA) to 24.0 g/m2 (Group IIB) at the Fourmile Rock alternate 
site. An examination of the diets of bottomfishes collected in Elliott Bay 
indicated that they were feeding predominately on polychaetes and bivalve 
molluscs, closely paralleling results previously discussed for benthic 
infaunal compositions (section 3.03b(l)(b)). 

(4) Marine Mammals. All of the marine mammals found in Elliott Bay 
are migratory and have wide distribution patterns. Therefore, they are dis
cussed in the regional setting section. The reader is referred to the regional 
marine mammals section 3.0lb(4) for this discussion. 
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3.16 Benthic biomass potentially available in Elliott Bay to four 
groups of fish. Units of biomass are in grams per square meter 
(Source: adapted from Clarke, 1986) 
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(5) Water Birds. The open waters of Elliott Bay are generally noted 
as areas of significance for overwintering canvasbacks and greater scaups 
(Brunner, Ken, 1986, Corps; personal communication). Other common waterbirds 
include grebes, gulls, scoters, goldeneyes, and cormorants. These birds are 
also present, sometimes in large flocks, in Puget Sound off of West Point and 
Alki Point. Harlequin ducks are also occasionally present. Paralleling 
exposed shorelines and within the lower intertidal zone, loons red-breasted 
mergansers, horned grebes, and cormorants dive for fish. Frequently, these 
species are presumed to feed among kelp beds or along rocky bottoms over 
intertidal shelves. Few waterbirds nest near Elliott Bay. Three pairs of 
pigeon guillemots nest in the bank along the south bluff of Discovery Park. 
Other nesters include small numbers each of mallards, Canada geese, great blue 
herons, and glaucous-winged gulls. 

Protected bays within and near Elliott Bay offer sanctuary to resting buffle
heads, grebes, goldeneyes, and scoters in addition to providing feeding 
habitat. Shorebird use in Elliott Bay is low relative to Commencement Bay-
there are few intertidal areas on which shorebirds can feed, or log rafts on 
which shorebirds can rest. 1he Duwamish Waterway is probably the best area in 
Elliott Bay for shorebirds; however, use of Duwamish habitats by shorebirds is 
low. Smith Cove is another intertidal area that receives shorebird use. In 
late summer, terns and gulls are common at the mouth of Shilshole Bay, where 
they feed on small fish and rest on pilings and log rafts. 

(6) Endangered and Threatened Species. The nearest bald eagle nests 
to Elliott Bay are one on Bainbridge Island and at least one (and perhaps 
three) nest(s) along Lake Washington. Bald eagles are regularly sighted 
flying over or perching in trees in Discovery Park. Bald eagles are present 
in the area throughout the year, though they are relatively uncommon. 

Peregrine falcon sightings in the Elliott Bay vicinity are rare. There is no 
good habitat or prey base for peregrines in this area. 

Gray whales are regularly observed near Elliott Bay (Everitt, et al., 1979). 
They do not stay in a particular location for long, though they appear to stay 
in Puget Sound for extended periods. It is not known whether these stragglers 
eat while in Puget Sound. 

Humpback whales were once commonly sighted in Puget Sound, but sightings have 
been rare since the 1940's. Two sightings have been made in recent years near 
Elliott Bay, one in 1976 and one in 1978 (Everitt, et al., 1979). The first 
sighting was of two animals that were breaching and observed from the 
Seattle-Winslow ferry. The second sighting was of four animals observed from 
Fauntleroy. Though these sightings are hopeful, a comeback to historic num
bers by this species is considered remote and more than occasional sightings 
are not expected. 

The BA's prepared for the PSDDA Phase I study area are attached in exhibit A. 
More detailed descriptions of the Elliott Bay threatened and endangered 
species, and their habitat, are provided in the BA's. 
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c. Human Environment • 

(1) Social Economic. The primary dredging areas that would use the 
Inner Elliott Bay unconfined open-water disposal site include portions of 
Kitsap County, most of King County, and the cities of Seattle, Bremerton, and 
Port Orchard. King County is the largest county in the State with a popula
tion of 1,346,400 in 1985. Population growth over the last decade has been 
due to a variety of economic factors including expansion by Boeing and 
establishment of high-technology companies. Population forecast by the 
Washington State Office of Financial Management show the population of King 
County increasing to 1,601,700 by the year 2000. Major port redevelopment 
continues to occur along Elliott Bay and along the lower Duwamish River. 
Waterborne commerce through Seattle Harbor has increased from 15,008,000 short 
tons in 1975 to 20,300,000 short tons in 1984. 

(2) Navigation Development. The lower 6 miles of the Duwamish River 
basin is the center for manufacturing distribution and port activity in 
metropolitan Seattle. About 7,000 acres of highly industrialized former 
tideflat area were developed in the early 1900's due to their proximity to the 
Seattle central business district. Other areas, located at both the south and 
north ends of Elliott Bay and extending over 2.5 miles of waterfront, have 
also been developed to accomodate waterborne commerce. Virtually all of the 
historical wetlands existing in Elliott Bay have been modified through 
development (table 3.5). 

The existing Duwamish River waterways, all federally maintained, are described 
below: 

o East Waterway. This channel, apptoximately 1.1 miles long and 750 feet 
wide, is maintained to a depth of 34 feet below MLLW. 

o West Waterway. The West Waterway has the same authorized width and 
depth as the East Waterway but is about 1 mile in length. 

o Duwamish Waterway. Beginning at the confluence of the East and West 
Waterways, the Duwamish Waterway extends upstream about 5.1 miles to the head 
of commercial navigation. Depths and widths vary as follows: 

Depth (feet Width 
below MLLW) (feet) 

West Waterway to 1st Ave South Bridge 30 200 

1st Ave South Bridge to 8th Ave South Bridge 20 150 

8th Ave South Bridge to Head of Navigation 15 150 
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(3) Dredging and Disposal Activity. 

(a) Historical Activity (1970-1985). During the period 1970-1985, approximately one-half of the dredging activity that occurred in the Phase I study area took place in Elliott Bay and vicinity. Dredged material amounted to approximately 8.4 million c.y. (table 3.6). Most of this material was placed in nearshore disposal sites, although the Fourmile Rock open-water disposal site was heavily used in the late 1970's and 1980's (aproximately 4.6 million c.y. disposed at this site). 

The largest amount of dredging (54 percent of total) in Elliott Bay and vicinity over the 1970-1985 period was undertaken by diverse interests including private developers, municipal governments, State agencies, and the U.S. Navy. During this time the Corps dredged aproximately 2.2 million c.y. (26 percent of total activity) and the Seattle Port approximately 1.7 million c.y. (20 percent of total activity). 

(b) Projected Activity (1985-2000). Over 10.5 million c.y. of material are forecasted to be dredged in Elliott Bay and vicinity over the period 1985-2000 (table 3.7). This includes Elliott Bay, the Duwamish River, Lake Union, Lake Washington, as well as the western side of Puget Sound including Fagle Harbor and Sinclair Inlet. The majority of the sediment to be dredged is estimated to come from the Duwamish River (71 percent of total). 

Unlike Commencement Bay where the Corps is projected to dredge 68 percent of the material, Corps dredging activity in the Elliott Bay area will account for only 40 percent of the total forecasted dredging volume. Most of the dredging in the Elliott Bay and vicinity will be undertaken by the Port of Seattle and others. 

(4) Native American Treaty Fishing. The Muckleshoot and Suquamish Tribes have utilized Elliott Bay for a significant amount of their fishing effort. In addition, the I.ummi, Tulalip and Swinomish Tribes also fish in. the Elliott Bay area, and the Yakima Tribe additionally possess rights they could propose to exercise in the future. Fishery activity of the unrecognized Duwamish Tribe has not been documented. 

Although the combined "usual and accustomed" fishing areas of the tribes encompass a large area, salmon fishing has generally focused in a few locations. Reasons for this include concentration of returning fish populations, suitable fishing conditions and limited interference from recreational and commercial traffic. Both of the alternative Elliott Bay disposal sites occur within areas of concentrated tribal fishing activity. (There is also an extensive commercial Indian fishery in Lake Washington and the Green/Duwamish River system.) 

Tribal fishery in Outer Elliott Bay (that portion of the bay west of a line from Terminal 91 to Duwamish Head, and east of a line from West Point to Alki Point) can open from 1 July, and remain open until approximately 30 November each year. During this time, fisheries open and close for chinook, coho and 
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chum salmon, and steelhead trout, depending on run sizes, timing, and other 
management constraints. These tribal fishery openings and closure periods 
vary from year to year. Tribal fishery managers are required to notify the 
Washington Department of Fisheries of fishing openings and closures at least 
24 hours in advance. 

In Inner Elliott Bay (that portion of the bay east of a line from Terminal 91 
to Duwamish Head) the tribal fishery also can open around 1 July. Here, it 
can remain open tmtil approximately 30 January. As in outer Elliott Bay, the 
fisheries open and close to accommodate the management of individual stocks of 
fish entering the bay, and specific openings and closure periods vary from 
year to year. 

The July chinook fishery has primarily been an evaluation fishery, used to set 
allocations for the intensive fishery that has begun in August. This fishery 
usually peaks in August and ends in early September. The coho fishery usually 
starts (and peaks) in September, tapering off somewhat in October. This latter 
fishery has represented the bulk (as much as 60 percent of the Muckleshoot 
catch) of the value of the tribal commercial catch. 

In the IXtwamish River, the tribal salmon fishery has opened around 15 July and 
closed around 30 November. It usually opens again around 1 December for the 
commercial steelhead fishery, lasting until around 1 February. The tribal 
steelhead subsistence fishery has typically been open throughout the year, 
depending on the availability of harvestable summer-run steelhead. 

When fisheries open, they remain open 24 hours per day until closed. To 
improve catch success, a large portion of the fishing effort occurs between 
dusk and dawn. The number of days of fishing is adjusted according to the 
estimated number of harvestable fish and expected fishing effort. 

Tribal fishing can occur throughout Elliott Bay; however, their fishing 
efforts may be focused at different locations within the bay depending on the 
behavior of the species being targeted. For example, the chinook fishery 
effort has often occured close to the shoreline, whereas the coho effort has 
generally been located offshore and is more dispersed throughout the bay. The 
only area that has not been routinely fished is that used by the Washington 
State Ferry System. The ferry lanes are typically avoided to minimize 
conflicts between boats and fishing gear. 

Tribal regulations currently prohibit fishing within a 1,000-foot radius from 
both the Fast and West Waterways. The closure is designed to provide relief 
to milling nontarget speeies, as well as to minimize boat traffic and fishing 
gear conflicts. One of the more concentrated areas of tribal fishing activity 
in inner Elliott Bay is the area north of the mouth of the Duwamish Waterways, 
outside of the regulated 1,000-foot closure areas. The PSDDA selected disposal 
site for Elliott Bay begins 2,500 feet from the mouth of the waterways, and 
thus is within this high-use tribal fishing area (figure 3.10). The surface 
disposal zone is near the center of the disposal site, beginning about 4,000 
feet from the mouth of the waterways. However it, too, is still within the 
area of higher tribal fishing activity • 
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(5) Non-Indian Commercial and Recreational Fishing. Elliott Bay 
supports a number of non-Indian commercial and recreational fisheries activi
ties. The following summary is based on the latest WDF catch statistics for 
1985-1986 (Dale Ward, personal communication, WDF, 1987). In 1985, total 
sport catches of chinook and chum salmon for Seattle-Bremerton were 33,019 
fish. Comparative commercial catches of salmon were much smaller, totalling 
3,679 fish in 1986. Bottomfish catches consisting of true (Pacific) cod, 
English sole, and rockfish totaled 44,486 pounds in 1986 for Elliott Bay and 
Bremerton collectively. WDF reported catches totalling 1,208 pounds for 
herring and 28,059 pounds for surf perch (shiners) for Seattle and Bremerton 
collectively in 1986. A limited commercial fishery for spot shrimp has 
existed in Elliott Bay, although harvests of spot shrimp have been very low in 
recent years (Magoon, 1977). No other shellfish species are harvested 
commercially from the bay. 

(6) Esthetic Setting. The esthetic setting in Elliott Bay is 
primarily the bay itself, the boat traffic in the bay, and the background 
islands and Olympic Mountain range. This setting can be viewed from the city 
shoreline, from Magnolia tidelands to Duwamish Head, from the bluffs and hills 
of Magnolia, Queen Anne, Capitol Hill, and West Seattle, from the Harbor 
Island industrial area, and from tall buildings in the central business 
district. Public access to the shoreline areas includes a small city park 
near Piers 90/91, Myrtle Edwards Park north of Pier 70, the city waterfront, 
and the sidewalks near Duwamish Head in West Seattle. 

3.04 Port Gardner. 

a. Physical Ehvironment. 

(1) Geology. Figure 3.17 shows the location of the existing DNR 
disposal site and the selected and alternate sites in Port Gardner. Figure 
3.18 shows the location of the alternate disposal site proposed in Saratoga 
Passage. Port Gardner is located regionally in the Puget Sound Lowlands 
Geomorphic Province, which is a complex topographic and structural basin that 
formed 2 to 3 million years ago (Hart Crowser and Assoc., Inc., 1986). The 
lowlands have subsequently been repeatedly glaciated, resulting in the 
accumulation of a thick sequence of overconsolidated and unconsolidated 
sediments.· The bedrock surface under these deposits varies considerably in 
relief, but is estimated to be about 1,600 feet below the ground surface (Hart 
Crowser and Assoc., Inc., 1986). 

Quaternary age sediments mantle most of the Puget Lowlands and bedrock, and 
are the product of deposition during repeated continental glacial ice advances 
and intervening nonglacial periods. Deposits consist of stratified and 
unstratified layers of clay, silt, sand, gravel, and cobbles. Ice from the 
most recent glacial advance, known as the Fraser Glaciation, occupied the 
Puget Lowlands 11,000 to 13,000 years ago. Ice at this time is believed to 
have reached a thickness of 3,500 to 4,500 feet in Port Gardner. Consequently 
these deposits are highly compacted by the weight of the glacial ice, and are 
described as "overconsolidated glacial sediments" (Hart Crowser and Assoc., 
Inc., 1986). 
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Delta sediments supplied from the Snohomish River overlie the overconsolidated 
glacial material in the Fast Waterway, and the depth of these normally con
solidated soils ranges from 20 to 30 feet to over 150 feet. The area in the 
vicinity of the PSDDA alternate site extending to the selected site is gen
erally overlain by 10 to 40 feet of deltaic silt, followed by an underlying 
sandy silt layer with an apparent thickness of between 10 and 80 feet. The 
soil below the deltaic sandy silt is undifferentiated glacial and nonglacial 
deposits (Corps, 1986). 

(2) Water Quality. Marine waters at Port Gardner are classified by 
Ecology as Class A ("excellent") with waters in Fast Waterway classified as 
Class B. At the present time however, Port Gardner is closed to shellfish 
harvesting due to elevated coliform and toxic pollutant levels. Recent water 
quality data is available from a Ecology sample station at Port Gardner 
(Station PSS 008). Water quality data from station PSS 008 indicates a 
temperature range of 8.6 degree C to 17.5 degree C with a mean of 12.8 degree 
C. Surface salinities range from 15.4 ppt to 30.3 ppt with a mean of 26.5 
ppt. Minimum salinity values are observed during periods of maximum fresh
water runoff during late spring and early summer, when surface waters in Port 
Gardner are influenced by the Snohomish River, and where salinities range from 
0 • 1 to 2 3 • 7 ppt • 

Dissolved oxygen standards set by Ecology allow 00 levels to be lowered no 
more than 0.2 ppm through anthropogenic activity, with a minimum of 5 ppm 
(mg/1) minimum. Ecology data indicate 00 ranges from 5.2 to 13.1 mg/1 at Port 
Gardner during the year, averaging 8.2 mg/1. 

The pH in Port Gardner ranges from 7.1 to 8.3 throughout the year (Ecology, 
1984). State standards allowable for Class B waters are 7.0 to 8.5 with a 
variation allowance of 0.5 due to anthropogenic activity. 

As with other classes of water, concentrations of toxic or deleterious mate
rial shall be below those which cause acute or chronic conditions. Provided, 
however, that within established dilution zones water quality criteria shall 
not apply, but dilution zones will be restricted in area and will be limited 
to not cause acute conditions. 

Ll.ttle information is available on distribution and concentration of trace 
metals in the water column at Port Gardner. In 1976, the Corps collected 
water samples from East Waterway, demonstrating measurable concentrations of 
cadmium, chromium, lead and arsenic (Corps, 1976). In 1985, the Corps 
collected samples from the Fast Waterway which were analyzed for chemicals of 
concern. All parameters were below detection limits in the site water except 
for Cu, Ni, Cd, Cr and Hg. The site water equaled or exceeded EPA Water 
Quality Criteria (EPA, 1986) for Cu, Ni, and Hg in marine waters. Samples 
were collected from near bottom waters, and may have been contaminated with 
suspended sediments. Thus, these samples are probably not representative of 
open waters in Port Gardner. Historically, high sulfide levels have been 
recorded due primarily to waste water discharges from two pulp mills in the 
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area. One is now regulated by a NPDES permit and the other has ceased 
operation. Sulfide levels continue to decline as a result of these changes in 
pulp mill operation. 

Water quality data from Ecology (collected in 1982) indicate fecal coliform 
counts exceed standards in Port Gardner during periods of high rainfall. 
Consequently, shellfish harvesting is not permitted in Port Gardner. Samples 
collected for U.S. Navy Homeport studies in Everett indicated that high levels 
of fecal coliforms occurred in East Waterway during periods of essentially no 
rainfall. 

Probable contaminant sources to Port Gardner are industrial discharges, sewage 
effluent, combined sewer overflows, and from nonpoint sources such as storm 
water runoff and discharges from recreational and commercial vessels. 
According to Puget Sound Water Quality Authority (1986), point sources are 
clustered in industrialized urban areas. There are many permitted discharges 
into Port Gardner and an unknown amount of effluent enters from unpermitted 
sources. 

(3) Currents and Sediment Transport. The prevailing flow in Port 
Gardner merges with the southward flowing surface layer and the northward 
flowing bottom layer found in Saratoga Passage. However, few data records are 
available with which to document these patterns. 

In the shallow surface layer, on the order of 10 meters (30 feet) deep, the 
discharge from the Stillaguamish and Snohomish rivers generally flow southward 
so as to merge with the shallow outflow from Saratoga Passage. Based on the 
available data, the prevailing direction of surface and midwater currents in 
central Port Gardner is toward the southwest. 

The deeper layer originates offshore of Mukilteo and separates into two 
branches: the main branch continues northward into Saratoga Passage, and a 
minor, weak branch diverges eastward into Port Gardner. The flow continues 
counterclockwise following the bottom contours around Port. Gardner. The 
prevailing flow of near-bottom currents in central Port Gardner is therefore 
estimated to be northward and westward. Current measurements at the Port 
Gardner disposal site, at the selected PSDDA site near the center of Port 
Gardner and at the proposed Navy CAD site all indicate that near-bottom 
current speeds rarely exceed 25 cm/sec and that the average speeds are a 
sluggish 4-8 cm/sec. 

(4) Marine and Estuarine Sediments. The primary source of suspended 
sediment in Port Gardner is the Snohomish River. Annual sediment discaarge is 
approximately 346,000 c.y. (Downing, 1983). The predominant sediment type 
found in most of the Port Gardner ZSF was medium and fine silt with the per
cent clay greater than 15 percent. Sediments along the south and east ends of 
the ZSF were coarser ranging from fine to very fine sand. 

Sediment samples collected from East Waterway and vicinity have demonstrated 
the presence of significant concentrations of various toxicants such as 
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saturated hydrocarbons, aromatic hydrocarbons and polychlorinated biphenyls, 

which have degraded the water quality in this area (Crecelius, et al., 1984). 

Sediments in the Saratoga Passage ZSF were predominantly medium to fine silt, 

whereas sediments along the margins of Camano and Whidbey islands consisted of 

fine sand. Percent clays were generally greater than 15 percent within the 
ZSF. 

Studies by Battelle (1986) indicate that sediment quality was lowest in the 
East Waterway and increased moving outside of the East Waterway toward the 

PSDDA selected and alternate sites. Sediment quality indicators studied 
showed loading primarily by organic chemicals and toxic biological responses, 

thereby confirming the presence of degraded sediments throughout the Port 
Gardner nearshore area (1986). 

(5) Air Quality. The following summaries are based on the PSAPCA Air 

Quality Data Summary for Port Gardner in 1985. CO measured at the single 

Everett station did not exceed the eight hour average standard. lead was not 

measured in the Everett area during 1985. Relative to sulfur dioxide there 

were two incidents where standards were exceeded at the single Everett sta
tion. There are no ozone stations in the Port Gardner region as high ozone 

values exist some distance downwind of Everett. Nitrogen dioxide levels 
measured in the Puget Sound area have never exceeded the 0.05 ppm standard. 

Suspended particulate measurements at the solitary station did not exceed the 

primary standard (75 micrograms/cubic meter). 

The Pollutant Standards Index (PSI), a nationally uniform index for daily air 

quality reporting, associates pollutant levels in a 24 hour period with 

potential health effects. When the PSI is above 100 the measured pollutant 

level (of CO, suspended particulates, and/or sulfur dioxide) exceeds the 

national primary air quality standard. For Port Gardner/Everett PSI was 
exceeded on only one day during 1985. 

b. Biological Environment. 

(1) Benthic Communities. 

(a) Nearshore Intertidal/Shallow Subtidal Habitats. Little 
macrophytic growth occurs in the East Waterway due to long term water quality 

degradation and a minimum of suitable substrate, which occurs either under 
pier aprons (with little available light) or as creosoted wood pilings (a 

biocide). Riprap along the breakwater and along the Snohomish River mouth is 

inhabitated by Fucus sp. and Ulva sp. South of East Waterway and along the 

east shoreline, occasional rocks support Ehteromorpha sp., Bryopsis sp., 
Fucus sp., and Ulva sp. The Snohomish River delta associated with Jetty Island 

is an extensive and productive mudflat inhabited by luxurient and extensive 
population of eelgrass (Zostera marina). This area provides important habitat 

for a variety of fish and invertebrates, including herring and Dungeness crab 

resources. Infauna are dominated by polychaetes (Sabellidae), oligochaetes, 
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while infauna include the important salmonid food resource Corophium salmonis. 
Several other species no doubt are present seasonally. For a list of poten
tial species refer to U.S. Navy DEIS, Appendix B (1984). 

The benthic invertebrate community in the Fast Waterway is dominated by poly
chaetes (77 percent) and crustaceans (21 percent) (Malkoff, 1976). From pier 
3 south along the eastern shoreline, at least 25 polychaete families have been 
identified, with Captitellidae dominating (personal communication Striplin, 
1987). 0stracods and amphipods dominant the crustacean population, and over 
20 species of bivalve molluscs are present (Kisker, 1976). The intertidal 
community south of the old Weyerhauser Pulp Mill represents primarily sand and 
gravel habitat with occasional rock bulkheads. Attached organisms consist of 
mussels and barnacles. Beach epifauna include several species of amphipods, 
isopods, and bivalve mollusc.s. The latter are dominated by Macoma inconspicua. 

(b) Benthic Communities - Selected Site and Alternate Sites 
(Port Gardner and Saratoga Passage). Site specific benthic studies were 
conducted by the Waterways Experiment Station in Port Gardner and Saratoga 
Passage during June 1986 (see Clarke 1986; DSS TA). These studies were 
conducted as part of the BRAT (Benthic Resources Assessment Technique) 
evaluation of demersal fish feeding habitat potential. The reader is referred 
to section 3.04b(3)(e) for a discussion of the results of the fish feeding 
habitat analysis. The selected and alternate sites in Port Gardner are 
situated in a relatively uniform, homogeneous area with grain sizes charac
terized as medium silt and clay contents greater than 15 percent. 

Infauna! biomass observed at the Port Gardner selected site and alternate site 
averaged 36 g/m2 and 61 g/m2 respectively (i.e., within the 0-15 cm sediment 
fraction), compared to an average of 7 g/m2 at the alternate site at Saratoga 
Passage. In general benthic infauna! communities in Port Gardner were 
dominated by large polychaetes (Maldanidae, Terebellidae, Onuphidae) and 
bivalve molluscs (Axinopsida and Macoma). large numbers of recruiting juvenile 
ophellid polychaetes were also observed in Port Gardner during June 1986 
(Personal Communication, Ward, 1986) Depressed infauna! biomass at Saratoga 
Passage was not typical of that observed at the other three study areas. 
Benthos at this location was not dominated by polychaetes and bivalves typical 
of the other areas, but showed relatively low but uniform biomass distribu
tions of polychaetes, bivalves, crustacea (ostracods, cumaceans, amphipods), 
and other taxa. Occasionally collected but not abundant taxa observed in all 
study areas were the relatively large individual biomass holothuroids 
(Malpadia sp.), echinoids, and the mudshrimp (Axiopsis spinulicauda). These 
larger species were observed typically deeper than 15 cm in the sediments. At 
the preferred site polychaetes comprised 50 percent of the biomass, molluscs 
(bivalves) made up 42 percent, whereas crustaceans comprised only 2.4 percent 
of the total. At the Port Gardner alternative site polychaetes made up 18 
percent, molluscs (primarily bivalves) comprised 30 percent, and crustaceans 
made up less than 1 percent of the total. At the Saratoga Passage alternate 
site polychaetes made up 31 percent of the total biomass, molluscs (bivalves) 
comprised 14 percent, and crustaceans made up 12 percent. Variations in 
biomass distribution among stations reflect the patchy distribution. of benthos 
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typically documented in benthic investigations (Johnson 1972; Rhoads, McCall 
and Yingst 1978; Kendall 1983) (figure 3.19). Depth partitioning of benthos 
(i.e., within the sediment core collected) at each station indicates that most 
of the biomass is concentrated within the upper 10 centimeters of the sedi
ment, generally within the upper 5 centimeters (figure 3.4). 

REMOTS investigations of the Port Gardner and Saratoga Passage ZSF's supported 
the box core sampling results and indicated both areas were predominately 
occupied by stage III communities with secondary occupations by stage I 
infauna! communities at the sediment surface (SAIC 1985; Cooper Consultants, 
Inc., 1986; DSI TA). Mean RPD depths in excess of 10 cm coincided with the 
presence of large, mature deposit feeding benthos (stage III) actively 
reworking the upper 10 centimeters of sediment. 

(c) Crab and Shrimp Resources. An assessment of Dungeness crab 
(Cancer magister) and pandalid shrimp species distribution and abundance in 
Port Gardner was conducted in February, April, June, and September, 1986, and 
in December 1986/January 1987 by the University of Washington (Dinnel, et al., 
1986a-e, 1987). This assessment was performed for the U.S. Navy as part of 
their required Everett Homeport Study and was also used by Corps in prepara
tion of the supplement to the Navy's EIS. 

The main objective of the crab and shrimp studies was to document the presence 
and/or absence of crab and shrimp and their relative abundance compared to 
other areas. Dungeness crab, for instance, have been shown to aggregate in 
certain areas relative to size, molting, and egg-bearing (Armstrong, et al., 
1986); some of these areas being deep water habitats (Dinnel, et al., 1985). 
Selection of these habitats may be partially dependent on substrate type for 
food or for burial to avoid predation, especially during molting or egg
carrying. 

During February, a high abundance of IXlngeness crab, especially gravid females 
were found throughout a major portion of Port Gardner. However, they were not 
evenly distributed throughout the sampling area and their distribution varied 
according to sex and reproductive state for the females. Male crab were found 
almost exclusively in shallow water areas (98 percent were found in water less 
than 40 meters in depth) (figure 3.20a). In contrast, gravid females were 
found at deeper depths (73 percent recovered from depths of 40 meters or 
greater) (figure 3.21a). No crabs were observed in the selected site in 
February, and in the alternate site only small numbers of gravid females (19 
hectare) were found (one transect). The selected site boundary was approxi
mately 0.75 nmi miles from stations that exhibited substantial numbers of 
gravid females, but the alternate site boundary was located within 0.25 miles 
of stations with high concentrations of gravid females. No crabs were caught 
at the Saratoga Passage sampling stations. 

In April, the highest crab densities occurred in the eastern portion of Port 
Gardner. Crab densities were highest in the 0-80 meter depth range, with 
females most abtmdant in the 40-100 meter range and males most abundant in 
shallow water (figures 3.20b and 3.21b). Males comprised only 8 percent of 

3-70 

• 

• 

• 



• • • 
INF AUN AL BIOMASS DISTRIBUTION 

(Data from Clarke 1986) 

CITY 

PORT GARDNER BAY 

PSJ;>DA 1 
425 ft. 
x=36 gtm2 

.----. 
• BOX CORE STATIONS 

(Infauna I Biomass: g/m2-wet) 

t----1 TRAWL STATIONS 

1000 0 1000 2000 3000 
YARDS 

35 
I a I 

PSDDA 2 
3 70 ft. 
x= 61 g/m2 

Figure: 3.19 



A 

122·20· 

C 

122·20· 

Figure 3.20 

. 
• . 

X 

o o.sNM 
~--~ I I • I I I ) 

B 

• X 
X 
X 

X~ X X 

---~~~DD~.7:\ 

PSDDA1 • 

\ \ 

• . 
' . ... . 

o o.sNM , 
I 11 11 I 1 1 I 

CAAB/Hetl••· 0 f 
1 

"' -iT I eooo 
1 O ~ Preferred Disposal Site 

CRAB/Hectare 

x D 
o FT eooo 56-® Preferred Disposal Site 

1•50 ~ 
51·150 ® Alternate Disposal Site 
150•250 

CRAB/Hec.t ■ te 

• 0 
1 ·50 
51·150 

150•25D 

@ Existing Disposal Zone 

, .. 

X 
X 

• 

o o.sNM 
I' r 1, 1 I , , l 
o FT eooo @ Preferred Disposal Site 

® Alternate Disposal Site 

@ Existing Disposal Zone 

, .. ,.. 

D 

122•20· 

122·20· 

1 • 50 
51·15D 

150·250 

>250 

® Alternate Disposal Site 

@ Existing Disposal Zone 

, .. 

X 
X 
X . 

o o.sN M , r-----.. 1 1 1 1
1 I I I I 

,.. 

CRAB/Hect.,e O f T tiOOO 

0 ~ Preferred Disposal Site 
1·50 ~ 
51·150 ® Alternate Disposal Site 
150· 25D 

• Existing Disposal Zone 

, .. ,.. 

Port Gardner male crab 
and D) September 

density for: 
1986; 

A) February, 
beam trawl. C) June, 

(Source: 

B) April, 

adapted from Dinnel et al., 1986a) 

3-7 2 

... 

• 

• 

• 



A 

• 

122°20· 

• C 

• 122°20· 

Figure 3.21 

., 
·,: .......• ~ ~_l 
la•~••. 
;;,,.; •.. . . .' 

\ 

o.,NM 
...----Y·,·,·1,, l 

CRAB/Hecl•r• 0 FT 6000 

a o ~ Preferred Disposal Site 
1•50 ~ 
61•150 ® Alternate Disposal Site 
150•250 

CAA.B/Hec1,,e 

• 0 
1 ·50 
51•150 

150•250 

► 250 

• Estating Disposal Zone 

... 

• 

o o.sNM , 
1 1 1 1, 1 I I I I 
o FT eooo 
@ Preferred Disposal Site 

@ Alternate Disposal Site 

• Existing Disposal Zone 

... ... 

8 

D 

122·20· 

CAA.B/Hec1,,, 

• 0 
I ·50 
51·150 

150·250 

CAAB/Hec1.,, 

• 0 
1 ·50 
51·150 

150·250 

NM 
i I 1' 1,,o-i5 I I ; 

o FT sooo u· 
@ Preferred Disposal Site 

@ Altern11te Disposal Site 

• Existing Disposal Zone 

, .. 

.\ 

0 O.ISNM 1 

1 • 1 1, 1 I I I I 
o FT eooo u· 
@ Preferred Disposal Site 

@ Alternate Disposal Site 

• Existing Disposal Zone . .. , .. 
Port Gardner female crab 
and D) September 1986; 

density for: A) February, B) April, C) June, 

beam trawl. (Source: adapted from Dinnel 

et al., 1987b) 

3-7 3 



the total catch. The general distribution of crabs remained essentially 
unchanged from February to April, although, the average density decreased from 
126 crabs/ha to 85 crabs/ha. These densities are similar to data from deep 
water trawls in north Puget Sound during the winter-spring period. Port 
Gardner crabs are not distributed randomly, but aggregated in many areas at 
densities two to four times higher than the average. Between February and 
April, the percentage of females with eggs decreased from 78 percent to less 
than 10 percent. Relative to the PSDDA sites, no crabs were collected in the 
preferred site (beam trawl transects), while no males were captured at the 
alternate site, but females were captured there in two of three transects, 
(calculated densities of 38 and 19 females per hectare). The selected site 
was at least 1.0 nmi from stations where high numbers of female crabs were 
caught. However, the alternate site was much closer to the high-density female 
crab stations (less than 0.25 to .50 nmi from the ZSF boundary) (figure 
3.21b). The Saratoga Passage alternate site was not sampled in April. 

In June, the average density of crabs was intermediate to the February and 
April densities (114/ha). Both spatial and depth distributions in June were 
similar to February/April patterns, except that males were found slightly 
deeper. Generally, both male and female crabs were caught along the nearshore 
slope from Mukilteo to the Snohomish River delta (figures 3.20c and 3.21c) and 
continued to be rare in deeper areas (greater than 100 meter depth) of outer 
Port Gardner. The distribution of male and female crabs along a bathymetric 
gradient is depicted in figure 3.22. Depthwise, the highest densities of 
female crab were from 20 to 110 meters, with peak densities at 80 meters. The 
depth distribution of males was uniform between 10 and 100 meters. Females 
comprised 91 percent of the catch and less than 1 percent of the females were 
gravid (with eggs). No crabs were caught at the PSDDA preferred or alternate 
sites. The selected site was substantially removed (about 0.75 nmi) from 
stations where highest numbers of female crabs were caught (figure 3.21c). In 
Saratoga Passage, more crab were caught during June than during February, 
although the crabs were confined to the shallow stations adjacent to and 
outside the ZSF containing the alternate site. 

!Xingeness crab distribution and densities remained essentially unchanged in 
September except that a few more males were caught in deep water (figure 
3.20d). Female crab densities were again highest in the 20 to 100 meter 
range, with highest average densities again occurring at 80 meters (figure 
3.21d). No male crabs were present in either the preferred or alternate PSDDA 
sites (figure 3.20d). However, female crabs were found in both sites (figure 
3.21d). Abundance at the selected sites was 57 and 19 crabs per hectare (2 
transects), while abundance at the alternate site was 19 crabs per hectare (2 
transects). The general pattern of disposal site proximity to crab resources 
remained the same as found previously, with the selected site furthest removed 
from the areas of highest female crab abundance. For purposes of site com
parison, the average estimated crabs/hectare for all Dungeness crab in Port 
Gardner during the four sampling seasons is presented in figure 3.23. 

In December 1986/January 1987, crabs were sampled by beam trawl and their in 
situ abundance was investigated at the adjacent Navy "RADCAD" site using a 
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deep submersible, the Canadian "Pisces IV" (Dinnel, et al., 1987). Results of 
beam trawl sampling indicated average densities of 71 crabs/ha in Port 
Gardner, but no crabs were found at the selected PSDDA site. The only 
significant catch occurred at the 40-meter depth station, south and some 
distance from the selected site. Pisces IV observations revealed that only 
occasional crab were present below 80-meter depths, including the RADCAD 
site. No gravid female crabs were observed. 

Relative to shrimp resources, February sampling indicated highest densities at 
intermediate depths, with few fotmd in shallow water (figure 3.24a). Species 
encountered were: pink shrimp (Pandalus jordani or P. borealis), side-stripe 
(Pandalopsis dispar), coon-striped (Pandalopsis danae), and spot prawns 
(Pandalus platyceros). The highest densities of shrimp occurred between 40 
and 100 meter depths (figure 3.25). In the selected PSDDA site, no shrimp were 
caught with the beam trawl, but 135 shrimp per hectare were caught with the 
otter trawl (average based on three transects). In the alternate PSDDA site, 
82 shrimp per hectare were caught with beam trawl and 355 per hectare were 
caught with the otter trawl (figure 3.26). The proximity of the disposal 
sites to densest concentrations of shrimp is similar to the situation observed 
for disposal site proximity to crab concentrations, with the selected PSDDA 
site generally further removed from the highest concentration areas (figure 
3. 24a). 

April sampling indicated that shrimp were in much lower densities and were 
generally concentrated at the deeper stations (below 100 meters) (figures 
3.24b and 3.25). In the preferred site, average densities of 63 shrimp/ha 
(beam trawl) and 24/ha (otter trawl) were calculated. In the alternate site, 
average densities were 13/ha (beam trawl) and 38/ha (otter trawl) (figure 
3.26). 

As in April, relatively few numbers of shrimp were present in June. Only the 
area off Mukilteo had high densities, with spot prawns abundant in 40 to 
80 meters (figures 3.24c and 3.25). Overall, shrimp were most abundant at the 
40 meter depth, a change from February and April when they were most abundant 
between 80 and 100 meters respectively (figure 3.25). In the preferred site, 
average densities of 6/ha (beam trawl) and 80/ha (otter trawl) were calculated. 
In the alternate site, average densities were 0/ha (beam) and 117/hectare 
(otter) (figure 3.26). 

In September, the average density of shrimp calculated from all beam trawl 
stations increased to 269/ha, up substantially from past densities of 123, 19, 
and 30 shrimp/ha in February, April, and June, respectively (figure 3.24d). 
Average shrimp densities were greatest at the 40 to 80 meter depth range 
(figure 3.25). Several species of shrimp were present; no species was domi
nant. In the selected site, average densities of 32/ha (beam trawl) and 
101/ha (otter trawl) were calculated. In the alternate site, average 
densities were 6/ha (beam trawl) and 86/ha (otter trawl). Comparative beam 
trawl and otter trawl catches of shrimp for September at the preferred and 
alternate sites and at the original Navy CAD disposal site are depicted in 
figure 3.26. Estimated shrimp abundances at beam trawl stations are presented 
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in figure 3.24d. Average shrimp densities by depth and by season are sho~m in 
figure 3.25. Generalized species specific depth distributions are shown in 
figure 3.6. These data illustrate the very high numbers caught in September 
and the preferred depth range from 40 to 100 meters. The selected site 
boundary is located at least 1.0 nmi from areas of highest shrimp concentra
tions. The alternate site boundary by contrast is located very close to such 
areas, in one case within 0.25 nmi of a station with 250 shrimp/ha. 

In December 1986/January 1987 average shrimp density (from beam trawl data) 
was 161 shrimp/ha. Average density at the selected site was 125/ha. This is 
a higher density than found during all other sampling seasons. However, the 
density was still not high enough for the selected site to be considered as an 
important shrimp habitat in Port Gardner or a potentially important com
mercial shrimping ground in the area. These results are consistent with 
previous results obtained during the other sampling periods. 

Based on this information, it is concluded that only low abundances of shrimp 
are expected in the selected and alternate sites in any season, but that the 
alternate site is located in very close proximity to areas where moderate to 
high numbers can be expected, especially in the fall and winter months. 

Shrimp catch data from Saratoga Passage indicated relatively low abundances 
there. Average beam trawl catches were 47 and 69 shrimp/ha for February and 
June, respectively. Average otter trawl catches were 126/ha. For comparative 
purposes, the Port Gardner sites averaged 24/ha. Sidestripe shrimp and pink 
shrimp were the most abtmdant species. Average total weight was 0.56 kg/ha 
compared to 0.1 kg/ha at the Port Gardner sites (averaged). For comparison, 
estimated average catches in commercial shrimping areas in Puget Sound and 
Hood Canal range from 0.8 kg/ha (Seabeck) to 15.1 kg/ha (Carr Inlet) 
(table 3.2). 

(2) Plankton. Phytoplankton and zooplankton communities are gen
erally ubiquitous throughout Puget Sound but exhibit tremendous spatial and 
temporal variations in species composition and abundances. The reader is 
referred to section 3.0lb(2) for a general discussion of bloom periods and 
taxonomic/species succession. 

(3) Anadromous and Marine Fishes. The Snohomish River system 
supports important runs of salmon and trout. The Fast Waterway and the Port 
Gardner shoreline are part of a major migratory route for these fish, pri
marily juveniles. Four species of salmon are present. These are chinook, 
coho, pink and chum salmon. Steelhead trout and Dolly Varden are also 
present. Timing of the salmon and trout freshwater life history phases in 
Snohomish Basin are provided as figure 3.27. For detailed discussion on run 
timing, hatchery and wild production, and migration pattern the reader is 
referred to Chapter III, Section A, of the U.S. Navy DEIS (1984). According 
to Tulalip Tribe fishery personnel (Williams, 1986), adult salmon returning to 
spawn use Port Gardner as a milling area prior to their upstream spawning runs • 
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Figure 3.27 Timing of salmon and searun trout fresh-water life phases 
in Snohomish Basin. 
(Source: U.S. Navy Draft EIS, 1984) 
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(a) Adult Salmonids. There are two races of chinook salmon, the 
spring-run and the summer/fall run varieties. The spring run is present in 
the Port Gardner vicinity generally between June and August, whereas fall run 
fish pass through Port Gardner generally between July and September. Spring 
chinook natural salmon runs in the Snohomish River are estimated to range 
between 150 to 500 fish between 1966 and 1971, averaging 450 fish per year. 
Summer-fall chinook natural salmon runs between 1966 and 1971 were estimated 
to range between 6,300 and 12,600 fish, averaging 9,200 fish per year. 
Natural runs are augmented by hatchery produced fish. The highest recorded 
run of chinook back to the hatchery located near Goldbar on the Skykomish 
River was 2,221 between 1966 and 1971 (Williams et al., 1975). In recent 
years combined spring and summer-fall chinook natural and artificial runs have 
exceeded 11,000 fish, with an estimated commercial and sport fish catch of up 
to 44,000 salmon (Williams et al., 1975). 

Coho salmon enter Port Gardner generally between August and November. Coho 
escapements to the Snohomish River system are estimated to range from 32,100 
to 74,500 between 1966 and 1971, averaging about 52,500 fish annually~ 
Hatchery produced fish (Goldbar Facility) accounted for a peak escapement of 
17,840 coho between 1966-1971. Catch to escapement calculations for coho 
production from the Snohomish Basin (natural plus artificial stocks) indicate 
this river contributes in excess of 210,000 fish to Puget Sound and ocean 
commercial and sport fisheries during an average year (Williams et al., 1975). 

Pink salmon runs enter Port Gardner generally between August and September. 
Pink runs are estimated to range between 70,000 and 185,000 fish, averaging 
118,000 fish pet year in the Snohomish system. Catch to escapement ratios 
indicate that a spawning escapement of 150,000 fish reflects a catch of up to 
300,000 pinks for the commercial and sports fi~heries (Williams et al., 1975). 

The chum salmon migration into Port Gardner is generally between September and 
December. Chum spawning escapements to the Snohomish system are estimated to 
have ranged from 3,000 to 28,000 between 1966 and 1971, averaging 12,500 fish 
annually. Catch to escapement ratios suggest that a spawning escapement of 
30,000 chum to the Snohomish basin would reflect a catch of about 30,000 fish 
by the commercial fishery (Williams et al., 1975). 

(b) Juvenile Salmonids. Significant numbers of juvenile chum, 
pink, chinook, and coho salmon are known to utilize the local marine waters of 
Port Susan, Everatt Harbor and Possession Sound from the end of March to the 
end of July. This was recently confirmed in a study (Snohomish River Juvenile 
Salmon Outmigration Study) conducted by Beauchamp, et al. (1986), and the 
Tulalip Tribes for the U.S. Navy. Results from this study are summarized 
below. 

Juvenile pink salmon were found in large numbers throughout the marine 
littoral zone between the end of March and May 9. Chum and coho salmon 
exhibited sharpely defined peaks arriving in marine waters of Port Gardner 
between May 5-9. Chum were found in local sublittoral marine habitats over a 
2-week period, whereas coho moved directly into the neritic zone and were 
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rarely encountered in shallow sublittoral waters after May 30. Chinook 
exhibited the longest presence in Port Gardner marine waters, with yearling 
smolts entering in a large pulse during the second week in April with 
continued low numbers movtng in over a 7-week period. Subyearling chinook 
were found in marine waters beginning April 28 and were present in stable 
numbers through July 25. The protracted presence of subyearling chinook, 
coupled with the larger average size indicated utilization of marine waters 
for growth during the early marine stages 

(c) Inshore Marine Fish Resources. Several species of marine 
fish inhabit F.ast Waterway and Port Gardner. Dominant pelagic species are 
Pacific herring (Clupea harrangus pallasii), and northern anchovies (Engraulis 
mordax). Dominant inshore bottom fish species include English sole (Parophrys 
vetulus), starry flounder (Platichthys stellatus), Pacific staghorn sculpin 
(leptocottus armatus), saddleback gunnel (Pholis ornata), Pacific tomcod 
(Microgadus proximus). Bay pipefish (Syngonathus griseolineatus), shiner 
perch (Cymatogaster aggregata). 

(d) Bottomfish Resources in the Disposal Sites. Bottomfish 
distribution and abundance in Port Gardner were studied by the University of 
Washington during four seasons in 1986 (Dinnel, et al., 1986a). February 
sampling indicated that bottomfish were moderately abundant at both sites, 
with average densities of 403/ha at the selected site and 401/ha at the 
alternate site. Average biomass per hectare was similar at the two sites. 
For comparison purposes, the "original Navy CAD" site, located in shallower 
water, had 1,514 bottomfish/ha and about twice the average biomass of the 
PSDDA sites. Site catches were dominated by three species: Slender Sole, 
Ratfish, and Pacific hake. The latter species is commercially important. 

In April, the average number of bottomfish caught per hectare was signifi
cantly lower than observed in February. At the selected site, only 68 
individuals/ha were caught and, at the alternate site, 103 fish/ha were caught 
in April. Average bottomfish biomass per hectare was markedly lower at both 
sites in April compared to February. For comparison, the "Navy CAD" site had 
434 fish/ha and nearly triple the biomass of the ZSF sites. The most abundant 
fishes were English sole, Dover sole, slender sole, Pacific hake and ratfish. 

In July, the selected site again showed the least bottomfish abundance and 
biomass. Average catch for all species was 60 and 156 fish/bee.tare at the 
preferred and alternate sites, respectively. Average biomass was 11.29 
kilograms/hectare at the selected site ZSF, 23.05 at the alternate site 
(compared to 50.77 at the Navy CAD site). Dominant species were English sole, 
Dover sole, and Ratfish. 

In September, catches of bottomfish fish were relatively low at both sites, 
compared to catches at shallower stations. Biomass was lowest at the selected 
PSDDA site. 

In general, both PSDDA sites had markedly lower bottomfish densities and 
biomass compared to shallower stations throughout the year. In comparing the 
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sites, highest species abundance varied with season, but lowest biomass was 
always observed at the selected site • 

In the alternate site at Saratoga Passage, only June data was available 
(BRAT), but average catch per trawl was ten, consisting of six species. 
Slender sole was most abundant. 

(e) Foodweb Relationships: BRAT Assessment of Bottomfish 
Habitat Values in Dis osal Sites. The reader is referred to Section 

e and the Disposal Site Selection Technical Appendix (DSS TA) for an 
overview of the rationale and description of the BRAT analysis. Bottomfish 
feeding strategy groups identified through the BRAT field studies conducted by 
the Waterways Experiment Station during June/July 1986 are summarized in table 
3.3 (see Clarke 1986; DSS TA). Four benthic feeding strategy groups were 
identified that appeared to be exploiting infaunal benthos heavily, and were 
primarily represented by Dover sole and Ehglish sole. Figure 3.28 illustrates 
the distribution and amount (g/m2-wet biomass) of potential benthic food 
particles available to each of the four feeding strategy groups at each site 
in Port Gardner, while figure 3.29 shows the relatively impoverished benthic 
resource values demonstrated at the Saratoga Passage alternate site. 

Comparative analysis of mean resource values at all three sites indicates that 
feeding habitat potentials were relatively similar for all four bottomfish 
feeding groups at the selected site ranging from a low average of 12.3 g/m2 
(Group IIA) to a high average of 19.6 g/m2 (Group IIB). By contrast, the 
feeding habitat values were higher at the Port Gardner alternative site and 
ranged from an average of 15.2 g/m2 (Group IIA) to a high average of 35.1 g/m2 
(Group IIIA). This suggests that there is a larger reservoir of deeper 
dwelling and generally larger sized benthic prey available to the Group IIIA 
fish at the alternate site location than at the preferred site (table 3.4). 
Comparatively, average benthic fish food resource values were much lower at 
Saratoga Passage than at either of the two sites at Port Gardner, ranging from 
an low habitat value of 2.6 g/m2 (Group IIA) to a high of 7.2 g/m2 (Group 
IIIA). There was three times as much benthic habitat value potentially 
available for Group IIIA predators than for Group II, at Saratoga Passage but 
benthic resource values were lower than those observed at any of the study 
areas in central Puget Sound. All four feeding groups observed were primarily 
exploiting polychaete and bivalve mollusc prey in proportion· to that observed 
at benthic core stations previously discussed (section 3.04b(l)(b)). 

(4) Marine Mammals. All of the marine mammals found in Port Gardner 
and Saratoga Passage are migratory and have wide distribution patterns. 
Therefore, they are discussed in the regional setting section. The reader is 
referred to the regional marine mammals section 3.0lb(4) for this discussion. 

(5) Water Birds. As at Commencement and Elliott Bays, the most 
numerous waterbirds at Port Gardner are diverse such as loons, grebes, 
cormorants, and bay ducks. Gulls are also numerous. Relatively few species 
of shorebirds and waders are found in the project vicinity • 
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Because of the presence of consistently large numbers of wigeons and mallards, 
the Snohomish River delta has been classified as an "Area of Biological 
Significance" (AMBS), for fall and winter populations of American wigeon and 
mallard by the Washington State Department of Ecology (Gardner, 1981). 

Jetty Island is an AMBS because it provides nesting habitat for the only 
breeding colony of Artie terns in the contiguous western United States. 
Containing 10 pairs of nesting terns in 1978 (Manuwal, et al., 1979), this 
small colony on Jetty Island supported only one breeding pair in 1984 (Hunn, 
personal communication, 1984). Jetty Island also is the location of a colony 
of approximately 150 pairs of glaucous-winged gulls. 

Several species of waterfowl also nest on the island. In 1984, three mallard, 
three gadwall, and three Canada goose nests were found with brooding birds. 
Several more mallards and gadwall nests most likely occur as suggested by 
birds flushed during the censuses. An additional five pairs of geese success
fully nested on the island as determined from counting adults with goslings at 
the water's edge. Low numbers of mallards, and Canada geese have been known 
to nest since first observed in 1977 (Peters, et al., 1978). The nesting of 
gadwall and increasing use by Canada geese, however, has not been documented. 

Bonaparte's gulls are occasionally abundant. Flocks of these small gulls 
first appear in late April. Small numbers of Bonaparte's gulls are observed 
with common terns in late summer and autumn. 

West of Jetty Island are extensive mud and sand flats formed by sediments from 
the Snohomish River. large eelgrass beds also occur. During low tides, this 
shallow water area is heavily used by feeding great blue herons, glaucous
winged gulls, Bonaparte's gulls, brant, spotted sandpipers, and other water
birds. Shorebirds feed on invertebrates along tidal flats and drift lines. 
IA.iring their spring migration, they may be especially abundant along exposed 
tidelands in Puget Sound and its existing bays. Spring and summer censuses on 
Jetty Island indicate little use by either resident or migrating shorebirds. 

The protected waters of the Snohomish River channel and the East Waterway are 
used by several species of waterbirds. In winter, between 150 and 250 western 
grebes, 25 to 30 cormorants, and flocks of 25 to 50 scaup raft and feed in the 
river channel. Barrow's goldeneyes, red-breasted mergansers, pied-billed 
grebes, horned grebes, marbled murrelets, and ruddy ducks overwinter in the 
protected bays and channels adjacent to Norton Terminal. In summer, glaucous
winged gulls, several pairs of mallards and up to 10 great blue herons are the 
prime users of the Fast Waterway. 

The alternate site in Saratoga Passage is in an area of low waterbird usage. 
Protected bays along Saratoga Passage (such as Holmes Harbor and Penn Cove) 
attract relatively large numbers of migrants and winter residents of all 
families of waterbirds described in the "General" paragraph. The alternate 
site receives use by birds only as a resting or feeding point in calm weather, 
or when fish may be particularly abundant, such as during the spawning season 
for hake. The selected disposal site is near a hake spawning area. Otherwise, 
the proposed disposal area is not normally an area of bird concentrations. 
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(6) Fndangered and Threatened Species. Bald eagles nest along Pigeon 
Creek 2 miles south of the Port of Everett. They also nest at seven other 
locations (12 nests in all) within 10 miles of the selected disposal site. Of 
these other nests, three are about 5 miles from the disposal site, and one is 
about 2 miles from the site. During the winter, bald eagles tend to shift 
inland to rivers to feed on spawned out salmon. As at Commencement and 
Elliott Bays, they are present year round in the Port Gardner vicinity. 

Peregrine falcons are rare in the vicinity, primarily due to the lack of a 
large prey base, and because of industrial activity in the vicinity. Habitat 
does exist for peregrines in the Snohomish River estuary, and the Everett 
sewage ponds attract large numbers of gulls and waterfowl. The potential 
exists for peregrines to winter in the area. 

Gray whales have been sighted in Port Susan at Kayak Point in 1984. As at 
Commencement and Elliott Bays, the gray whales seen near Port Gardner are 
stragglers and do not stay in any one location for long. 

There are no recent sightings of humpback whales near Port Gardner. Their 
rarity makes the possibility of regular sightings remote. 

In the vicinity of the Saratoga Passage alternate site there are several bald 
eagle nests on Whidbey Island, and one nest on Gedney Island. Bald eagles are 
present throughout the year and can be expected to feed (at least occasion
ally) near the proposed disposal area, perhaps occasionally on hake. Peregrine 
falcons migrate through Puget Sound. They do not nest in the vicinity of the 
alternate site at Saratoga Passage. The nearest wintering area is at Skagit 
River delta lowlands •. Peregrines probably feed near the proposed site on rare 
occasions. 

There are no records of either gray whales or humpback whales in the vicinity 
of the Saratoga Passage alternate site. 

The BA's prepared for the PSDDA Phase I study area are contained in exhibit 
A. More detailed descriptions of the Port Gardner threatened and endangered 
species, and their habitat, are provided in the BA's. 

c. Human Environment. 

(1) Social Economic. The dredging areas that would use the Port 
Gardner unconfined, open-water disposal site include portions of Kipsap and 
Island Counties, most of Snohomish County, and the cities of Everett and 
Edmonds. Snohomish County is the third largest cotmty in the State with a 
population of 373,000 in 1985. Population growth over the last decade has 
also been due to a variety of economic factors including expansion by Boeing 
and other high technology companies. Population forecasts by the Washington 
State Office of Financial Management show the population of Snohomish County 
increasing to 498,800 by the year 2000. Major port redevelopment is antici
pated in the near future in the East Waterway and to the south along the 
Everett Harbor shoreline. Waterborne commerce through Everett Harbor has 
decreased from 4,367,000 short tons in 1975 to 3,758,000 short tons in 1985 • 
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( 2) Navigation Development. Most commercial port activity in the 
past has focused on the Fast Waterway where log-ships have made frequent port 
calls. Just outside the Fast Waterway, the Port of Everett operates a bulk 
cargo transfer and storage facility. Major redevelopment of the Fast Waterway 
and portions of the Everett waterfront to the south are anticipated as a 
direct consequence of the proposed U.S. Navy Carrier Battle Group Puget Sound 
Region Ship Homeporting project. The lower Snohomish River continues to 
experience shallow draft navigation in the form of pleasurecraft and log
rafting. 

Figure 3.30 and table 3.5 illustrate historical wetland habitat losses from 
1880 to the present in the Snohomish Estuary, and indicate that almost 75 
percent of the wetlands have been lost. 

Existing navigation channels, all federally maintained, are described below: 

o Fast Waterway. This channel, approximately 0.6-mile long with width 
varying from 700 to 900 feet, is currently maintained to a depth of 30 feet 
below MLLW. 

o Snohomish River. Beginning near the entrance to the Fast Waterway, 
this channel extends upstream about 6.3 miles. Authorized channel depths and 
widths vary as follows: 

Port Gardner to River Mile (R.M.) 0.6 

R.M. 0.6 to R.M. 0.85 

R.M. 0.85 to R.M. 1.2 

R.M. 1.2 to R.H. 6.3 

(3) Dredging and Disposal Activity. 

Depth (feet 
below MLUl) 

15 

20 

8 

Width 
(feet) 

150 

425 

700 

150 

(a) Historical Activity (1970-1985). Between 1970 and 1985 
5,499,000 c.y. of material were dredged from the Port Gardner area (table 
3.6). As with the other Phase I areas, only a small volume of this material 
(13 percent) was disposed at the DNR designated open-water site while most of 
the material (87 percent) was placed upland or nearshore. 

In the period 1970-1985, most of the dredging (47 percent of the total 
activity) was undertaken by the Corps. The remainder of the volume of mate
rial dredged in Port Gardner and vicinity was roughly evenly split between 
Port of the Everett and others. 
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(b) Projected Activity (1985-2000). As stated earlier, dredging 
in Port Gardner and vicinity is expected to dramatically increase over the 
past (see table 3.7). This is especially true if the Navy Homeport project in • 
Everett is developed. This project alone will account for 3.3 million c.y. 
(31 percent of projected total for Port Gardner) of the material to be dredged. 

Excluding the Navy Homeport project, almost all of the rest of the sediment 
forecasted to be dredged in Port Gardner and vicinity (86 percent of total) 
will come from the Snohomish River. Most of the material removed from the 
Snohomish River will be from navigation channel maintenance dredging by the 
Corps. The Snohomish River, like the Duwamish River, receives large amounts 
of bedload during high water flow. This material needs to be dredged 
periodically (once every 1-3 years) to maintain authorized channel depths. 

(4) Native American Treaty Fishing. The tribes that generally fish 
in the Port Gardner area are the Tulalip and the Stillaguamish Tribes. 
Fishing by the Stillaguamish Tribe has been at the invitation of the Tulalip 
Tribes. Harvest records indicate that the Tulalips are the primary commercial 
fishermen in the Port Gardner area. 

Tribal commercial fisheries are generally active from July through January, 
concentrating on harvestable stocks of Snohomish and Stillaguamish Rivers 
coho, chum, chinook and pink salmon, and steelhead trout. The majority of 
tribal fishing pressure generally occurs at night. To protect depressed 
Stillaguamish stocks, most notably the Stillaguamish chinook, harvest of 
Stillaguamish runs have been drastically reduced in recent years. However, 
with increased production through tribal enhancement programs, and increased 
fishing effort, tribal fishing fleets have increased over 50 percent in the 
last 10 years. 

Stationary and drift gillnets have been major fishing methods used in the 
area. Drift gillnets have been regularly used in the offshore areas, 
including the location of the selected disposal site. 

(5) Non-Indian Commercial and Recreational Fishing. Port Gardner Bay 
supports a number of non-Indian commercial and recreational fisheries activi
ties. The following summary is based on the latest WDF catch statistics for 
1985-1986 (Dale Ward, personal communication, 1987). Sport catches of chinook 
and chum salmon for the areas, including Port Gardner, Camano, Deception Pass, 
and Skagit, were reported at 6,607 fish during 1985 (mostly from Skagit). 
Commercial salmon catches of chinook, chum, and coho totaled 103,842 fish for 
1986 and 74,955 pink salmon in 1985 between Port Susan and Port Gardner. 
Bottomfish catches of true (Pacific) cod, Fnglish sole, and rockfish totaled 
49,370 pounds between Port Gardner and Possession Point during 1986. A 
significant herring fishery exists between Port Gardner and Possession Point 
and 431,023 pounds were caught during 1986. Surf perch (shiners) catches 
totaled 9,952 pounds in 1986 between Port Gardner and Possession Point. Crab 
catches totaled over 55,000 pounds from Possession Point down to Port Gardner 
in 1986. 
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(6) Esthetic Setting. The esthetic setting is Port Gardner Bay and 
Possession Sound, including seabirds, marine mammals, and a wide variety of 
ship/boat traffic, Whidbey Island, and the Olympic Mountains. The principal 
views of this setting are from the Everett waterfront area, including the 
Norton Avenue Terminal, the shoreline south of the Everett city limits, the 
tall buildings of the central business district, and residential areas above 
the shoreline to the east • 
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SECTION 4. ENVIRONMENTAL EFFECTS OF ALTERl'lATIVES 

4.01 Introduction. Section 4 presents an environmental effects assessment of 
the alternatives considered in detail by PSDDA. As presented in section 2 
(see table 2.1), the possible alternatives include "No Action" for the entire 
Phase I area and various combinations of disposal sites and biological effects 
conditions for site management. In all, there are 21 combination alternatives 
possible (seven sites; two in Commencement Bay, two in Elliott Bay, and three 
in Port Gardner) and three biological effects site management conditions. 

The final number of alternatives considered in this section is 14. The 
14 alternatives, shown in table 4.1, permit an effective evaluation of the 
impacts of the PSDDA selected and nonselected alternatives on the physical, 
biological, and human resources of Puget Sound. 

When assessing the potential effects of each alternative, an evaluation of 
impacts necessarily had to include the impacts associated with unconfined, 
open-water disposal, as well as the consequences of disposal of material not 
suitable for unconfined, open-water disposal. Dredged material not acceptable 
for unconfined, open-water disposal was assumed to be placed at a confined 
site, even though some marginal projects may in fact not be dredged if high 
cost confined disposal is the only option. While confined disposal methods 
include confined aquatic disposal (CAD), this technique has only limited 
public acceptance at this point. Consequently, though some CAD is likely to 
occur, in the near-term, a large proportion of the material requiring confine
ment will likely go to the other confined disposal options, principally upland 
and nearshore areas. In addition, an analysis of the impacts to both open 
water and land environments serves to highlight the fact that environmental 
tradeoffs exist regardless of where dredged material is disposed. 

The smaller the quantity of dredged material placed at the unconfined, open
water disposal sites, the greater the quantity of material requiring upland/ 
nearshore disposal (and vice versa). As such, the risk associated with chemi
cals of concern in dredged material will shift between aquatic and land 
sites. Site conditions that allow the least amount of chemicals in material 
to be placed at the unconfined open-water sites, would place most of the envi
ronmental (terrestrial species, freshwater species) and human health (expo
sure, drinking water) risks associated with chemicals of concern at the con
fined sites. Conversely, selection of an alternative which allows for the 
placement of dredged material with high levels of chemicals of concern at the 
unconfined open-water sites would place most of the enviroI1L1ental (benthic 
species, marine fish) and human (chemicals in seafood) risks at these sites. 
A general analysis of the envirunmental and human health tradeoffs between 
disposal of dredged material at unconfined, open-water sites and at confined 
land sites is presented in section 2.04. 

Since conducting an impact assessment for a programmatic action involves mak
ing wany predictions about future conditions, several key assumptions must be 
noted here. First, the assessment assumes that most dredged material found to 
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EIS Alternative 

No Action 

Couraencement Bar_ 

CBl-11 

CB2-II 

CBl-I 

CBl-III 

Elliott Bay 

E:i:11-II 

EB2-Il 

EBl-I 

EBl-III 

Port Gardner 

PGl-II 

PG2-lI 

PG3-II 

PGl-I 

PCa-IIl 

TABLE 4.1 

FINAL EIS ALTERNATIVES 
EVALUATED FOR THE PHASE I AREA 

Description 

"~o Designation uf Public Multiuser 
Unconfined, Open-Water Sites" (Use of 
Puget Sound Interim Criteria) 

Commencement Bay Site 1 and Site 
Condition II (selected alternative) 

Commencement Bay Site 2 and Site 
Condition II 

Commencement oay Site 1 and Site 
Condition I 

Commencement Bay Site 1 and Site 
Condition III 

Elliott Bay Site 1 and Site Co11<lition 
II (selected alternative) 

Elliott Bay Site 2 and Site Condition II 

Elliott Bay Site 1 and Site Condition I 

Elliott Bay Site 1 and Site Condition III 

Port Gardner Site 1 and Site Condition 
II (selected alternative) 

Port Gardner Site 2 and Site Connition II 

Port Gardner Site 3 and Site Condition 
II (Saratoga Passage) 

Port Gardner Site 1 and Site Condition I 

Addressed in 
EIS Section 

4.02 

4.03 

4.04 

4.05 

4.06 

4.08 

4.09 

4.10 

4 .11 

4.13 

4. 14 

4.15 

4.16 

Port Gardner Site 1 and Site Condition III 4.17 
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be acceptable for t.mconfined, open-water disposal (under the EIS action 
alternatives) will be discharged at the PSDDA identified unconfined, open

water disposal sites. Though some material will likely be placed in nearshore 

or land sites as part of occasionally approved fill projects, the relatively 

inexpensive and available unconfined, open-water sites are likely to be pre
ferred by most project proponents who simply want to dispose of dredged 
material. 

A second key assumption made is that most material unsuitable for unconfined, 
open-water disposal is expected to be dredged, not left in place. Though the 
cost of confined disposal will likely render some projects economically 
infeasible, the number of projects that will opt to not dredge cannot be 
easily ascertained for this programmatic analysis. Consequently, the analysis 
assumes that comparable volumes of dredging will be conducted regardless of 
the site management condition considered. 

A third assumption that is important to the EIS analysis is that adequate 
capacity will be available for confined disposal of dredged material that is 
not suitable for unconfined, open-water disposal. Now that the need for con

fined disposal sites has become readily apparent, it is anticipated that 
larger dredging projects will be identifying and establishing disposal sites 

with sufficient capacity to accommodate near-term forecasts. For longer term 
use, the PSWQA has clearly identified the need to establish multiuser confined 

disposal sites for dredged material. Ecology has recently initiated a com
prehensive study to meet this need. To the extent· that adequate capacity is 

not made available when required, it is recognized that some projects may be 
delayed or not dredged. However, the assessment in this EIS is premised on 

the availability of confined disposal sites as the need arises for, and is 
pursued by, individual projects and future agency programs. 

The cost analysis of the alternatives evaluated in this EIS is considered to 
be a reasonable assessment of what would result from the implementation of 

those alternatives, based on the above and other assumptions (see EPTA, Part 
II, paragraph 10, for the detailed presentation of the cost analysis). It is 

accepted that with other assumptions regarding the mix and costs of confined 
disposal options that cost impacts of the alternative site conditions could be 

much greater than shown. However, even if this were the case, the same alter
natives would have been selected as higher costs reinforce this selection. 

This EIS primarily addresses the alternatives for, and environmental conse
quences of, the disposal of suitable dredged material at designated uncon
fined, open-water sites in Puget Sound. The environmental impacts associated 
with dredging operations are not presented in this impact assessment. The 

impacts at the dredging site would be similar for all alternatives, since most 
disposal projects that would be dredged under any one alternative would be 
dredged under all alternatives. The PSDDA EIS does not preclude or obviate 
the need for these project-specific assessments • 
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ENVIRONMENTAL EFFECTS OF 
NO ACTION ALTERNATIVE FOR THE 

PHASE I AREA 
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4.02 No Action: No Designation of Public Multiuse Unconfined, Open-Water 
Disposal Sites. The No Action alternative that is assessed here for the entire 
Phase I area is "No Designation of Public Multiuser Unconfined, Open-Water 
Disposal Sites." As discussed in section 2, in the absence of PSDDA, local 
jurisdictions would be expected to deny shoreline permits to DNR for public 
unconfined, open-water disposal sites. However, limited unconfined, open-water 
disposal would continue on a project by project basis where the dredged mate
rial meets PSIC and local shoreline jurisdictions are willing to grant condi
tional use permits. This would likely occur in cases where the disposal will 
either have a beneficial use or the appropriate environmental impact studies 
will have been undertaken. All of the elements of dredged material management 
addressed by PSDDA e.g., evaluation procedures, site location, environmental 
monitoring, etc. would also be expected to as conditions of a shoreline permit. 
About 2.25 million c.y. is estimated to be found acceptable for unconfined, 
open-water disposal or only 12 percent of the dredged material forecasted for 
the period 1985-2000 ( see table 4. 2(!/). 

Proper siting of upland and nearshore confined disposal facilities would be 
the primary key to minimizing environmental impacts under this alternative. 
Once suitable site locations have been found, sites can be designed to accept
ably contain chemicals of concern. "Acceptability" of a given design for con
taminant control is heavily dependent on site specific characteristics. Since 
no specific upland and nearshore sites have been identified, the presentation 
that follows is of a general nature and suggests possible impacts of accepting 
the No Action alternative. Detailed environmental assessment of specific 
upland and nearshore sites would need to be conducted on a project-specific 
basis in order to fully evaluate the impacts of confined disposal • 

a. Impacts and Their Significance to the Physical Environment. 

(1) Water Quality. 

(a) Marine Water. Little direct impact is expected to marine 
water quality due to the limited amount of dredged material that would be dis
posed in open water under the No Action alternative. Material that would be 
disposed in open water would have small or no measurable concentrations of 
chemicals of concern (i.e., would be below PSIC values). Short-term water 
quality impacts would be experienced during disposal operations of any mate
rial allowed for unconfined, open-water disposal; however, these impacts are 
expected to be very minimal and would only occur within the specified dilution 
zone. 

Other impacts to marine water quality can arise from two potential sources: 
(1) release of chemicals of concern in effluent during dewatering or from 
uncontrolled runoff of an upland or nearshore confined disposal site, and 
(2) release of chemicals of concern via leachate from confined sites which 

!/Tables 4.2a, 4.2b, and 4.2c contain the estimates of material that would 
likely be placed in unconfined, open-water disposal for each of the three main 
embaywents, under the No Action alternative. Table 4.2d provil'.les these 
estimates for the entire Phase I area • 
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Alternative 

Site Managment 

I 

II 

III 

No Action 3/ 
(PSIC) 4/ 

TABLE 4.2a 

lMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

Commencement Bay (CB) and vicinity 
1985-2000 

(1,000 C.Y.) 

Volume That Lould Be 
Discharged at the 
Designated CB Uncon-

Total Forecasted fined, Open-Water 
Dredging Volume Disposal Sitel/ 

Condition 

3,929 1,348 

3,929 3,160 

3,929 3,776 

Volume That Could 
be Discharged in 

Total Forecasted Unconfined, Open-
Dredging Volume \~ater Areas 

3,929 225 

Volume to 
Confined 
Dispos~ 

2,581 

769 

153 

Volume to 
Confined 
Disposal 

3,704 

1/Estimated volume of future dredged material that could be discharged at 
tu; selected sites (once designated) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

3/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at: 
other areas selected on a project by project basis. 

i/PSIC: Puget Sound Interim Criteria. 
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Alternative 

Site Managment 

I 

II 

Ill 

No Action 3/ 
(PSIC) 4/ 

TABLE 4.2b 

Elliott Bay (EB) and vicinity 
1985-2000 

(1,000 C. Y.) 

Volume That Could Be 
Discharged at the 
Designated EB Uncon-

Total Forecasted fined, Open-Water 
Dredging Volume Disposal Sitel/ 

Condition 

10,525 3,113 

10,525 3,374 

10,525 6,162 

Volume That Could 
be Discharged in 

Total Forecasted Unconfined, Open-
Dredging Volume \Jater Areas 

10,525 1,350 

Volume to 
Confined 
Disposal2/ 

7,412 

7,151 

4,363 

Volume to 
Confined 
Disposal 

9,175 

1/Estimated volume of future dredged material that could be discharged at 
the selected sites (once designated) such that the site hlanagement condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

~/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis. 

4/PSIC: Puget Sound Interim Criteria • 
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Alternative 

Site Managment 

I 

II 

Ill 

No Action 3/ 
(PSIC) 4/ 

TABLE 4.2c 

Port Gardner (PG) and vicinity 
1985-2000 

(1,000 c. Y.) 

Volume That Could Be 
Discharged at the 
Designated PG Uncon-

Total Forecasted fined, Open-Water 
Dredging Volume Disposal Sitel/ 

Condition 

4,943 J_/ 2,212 

4,943 5/ 4,684 

4,943 5/ 4,943 

Volume That Could 
be Discharged in 

Total Forecasted Unconfined, Open-
Dredging Volume 1fater Areas 

4,943 5/ 675 

Volume to 
Confined 
Disposal2/ 

2,731 

259 

0 

Volume to 
Confined 
Disposal 

4,268 

!/Estimated volume of future dredged material that could be discharged at 
th; selected sites (once designated) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
t~ese estimates are described EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

3/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
aeencies would allow. This could include beneficial use lJrojects and/or at 
other areas selected on a project by project basis. 

4/PSIC: Fuget Sound Interim Criteria. 
5/Not involved is the 3.3 million c.y. of dredged material associated with 

the U.S. Navy Homeport project at Everett. 
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Alternative 

Site Managment 

I 

II 

III 

No Action 3/ 
(PSIC) 4/ 

TABLE 4.2d 

Total Phase I Area 
1985-2000 

(1,000 c. Y.) 

Volume That Could Be 
Discharged at the 
Designated Phase I 

Total Forecasted Unconfined Open-
Dredging Volume Water Disposal Sites!/ 

Condition 

19,397 5/ 6,673 

19,397 5/ 11,218 

19,397 .?../ 14,881 

Volume That Could 
be Discharged in 

Total Forecasted Unconfined, Open-
Dredging Volume Water Areas 

19,397 ~/ 2,250 

Volume to 
Confined 
Disposal2/ 

12,724 

8,179 

4,516 

Volume to 
Confined 
Disposal 

17,147 

!/Estimated volume of future dredged material that could be discharged at 
tl~ selected sites (once designated) such that the site management condition 
would not be violated. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). It is anticipated 
that as source control improves and project-specific experience and data 
become available, the portion of future dredged material that is suitable for 
unconfined, open-water disposal will go up. 

~/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

3/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial use projects and/or at 
other areas selected on a project by project basis. 

4/~SIC: Puget Sound Interim Criteria. 
5/Not included is 3.3 million c.y. of dredged material that is associated 

with the U.S. Navy Homeport project at Everett • 
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could enter ground water that eventually seeps to marine waters. Impacts from 
these sources on marine water quality could be significant, but would likely 
be localized to the area around outfalls or seeps. The degree of chemicals 
associated with effluents can be controlled through a variety of technologies, 
including construction of wiers and settling ponds. 

(b) Freshwater and Ground Water. Impacts to freshwater and grounc1 
water quality can arise from two potential sources: (1) release of chemicals 
in effluent during dewatering or from uncontrolled runoff, and (2) release of 
chemicals via leachate from confined sites which could enter ground water. 
Impacts from effluent or uncontrolled runoff will depend on the type of water 
(e.g. "hard" versus "soft") and the existing water quality of the receiving 
waters. The degree of chemical release associated with effluents can be 
controlled through a variety of technologies including construction of wiers 
and settling pouds. 

Significant adverse impacts to ground water are possible from the production 
of leachate containing chemicals at the disposal site. Because of the geo
chemical changes that are associated with drying and oxidation, a large pro
portion of the individual dredged material chemicals may be mobilized. This 
potential for leachat'e concern exists even with dredged material that is suit
able for unconfined, open-water disposal, due to the geochemical changes that 
occur in air. Impacts associated with leachate chemical release will be 
greater under the No Action alternative than all the action alternatives. The 
magnitude of the impact of leachate production on ground water quality will 
depend on the chemical composition and physical characteristics of the dredged 
material, the characteristics of the interfacing soils, and the planned use of 
the underground receiving waters. Both inorganic and metal species, as well 
as organic compounds, may impact ground water quality through leachate 
production (Mang et al., 1978; Canter et al., 1977). 

Compared to the other alternative site management conditions, the l'fo Action 
alternative has the potential for greater volumes of material to be placed on 
land. The consequent risks to ground water are proportionately greater for 
several reasons. First, greater volumes will affect more acreage, and will 
increase the potential for releases to the ground water. These additional 
acres (and likely additional sites) can concommitantly decrease the degree of 
regulatory and technological control and monitoring at the sites. Second, 
though the mean concentration of chemicals released into the ground water 
could be higher with smaller volumes of more contaminated material than with 
larger volumes of less contaminated material, the mass r~lease rate of contam
inants is substantially higher with the latter simply due to magnitude of the 
release. Further, mixing to achieve a true mean concentration is rarely 
achievable. Consequently, the more materi~l that is placed on land, even if 
of lower mean chemical concentration, the greater the potential risk to ground 
water resources. 

The degree of ground water chemical release due to leachate production can be 
controlled through a variety of technologies including leachate collection 
systems and construction of liners which inhibit production and mover:ent of 
leachate to ground water. Leachate production can be reduced by placing 
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dredged material below the water table (usually more of an option for 
nearshore/intertidal disposal), which can reduce raobilization of particle
bound contaminants, preventing contact with air. Although control technolo
gies exist for ground water protection, the costs associated with their 
construction can be prohibitive. The need for such control technologies must 
be determined on a sediment-specific, project-specific basis. 

(2) Marine and Estuarine Sediments. Very little impact to marine and 
estuarine sediments is expected under this alternative, again because of the 
relatively small volume of material that would be placed unconfined in open
water areas. No significant increase in sediment chemical concentrations in 
deepwater of the Sound would be expected since material disposed in open water 
under this alternative would have to meet PSIC chemistry values. 

For land and shore disposal, adverse impacts might occur at the outfall of the 
effluent discharge where fine particles associated with the effluent would 
settle. These impacts could be substantially avoided by providing controls to 
reduce release of suspended particles and particle-bound contaminants during 
dewatering and by limiting rain water runon and runoff. 

(3) Air Quality. Under the ~o Action alternative, air quality could 
be impacted by the upland and nearshore placement of material dredged from the 
Puget Sound. Sources of impact can arise from the direct volatilization of 
chemicals from the dredged material during dewatering and drying, and through 
the transportation of contaminated particles with fugitive dust as the surface 
of the disposal site dries and is reworked by the wind or heavy equipment. 
Such potential problems may require capping or planting to control dust 
production. 

Release of hydrocarbon combustion products in exhaust emissions from trucks 
and other heavy equipment also would be expected to impact air quality at the 
irumediate site of constuction and disposal activity. The i~pact of exhaust 
emissions on local air quality would depend upon site-specific factors (rural 
versus urban). 

Overall impact to air quality is expected to be minor, of short-term duration, 
and confined to the area around the disposal site. 

(4) Land. Disposal of dredged oaterial under this alternative could 
significantly impact land development and values in the Puget Sound Region. 
Over the period 1985-2000, approximately 17.1 million c.y. of material under 
the No Action alternative would require confined upland and nearshore dis
posal. An estimated 1,063 acres of nearshore and/or uplands would be needed 
to handle this material (table 4.3). The amount of land actually available 
and environmentally and publicly accepta~le for use as disposal sites is 
limited. This could prevent some projects from being undertaken. 

Currently, little shoreline is available as fill area for dredged material. 
Any development of remaining nearshore area for dredged material disposal 
sites would potentially result in significant adverse impacts to nearshore 
lands and their ecological value. Between 1970 and 1980, 76 percent of the 
material dredged by the Corps was placed in upland/nearshore fill sites (most 
of these sites were nearshore areas). From 1980 to 1985, the percentage of 

4-11 



Condition I 

Condition II 

Condition III 

No Action 2/ 
(PSIC) 

TABLE 4.3 

ESTIMATED LOSSES OF LAND AND SHORE HABITAT 1/ 
(ACRES OF LAND/SHORE) 

Port Commencement Elliott 
Gardner Bay -~~------

101 96 274 

10 29 266 

0 5 162 

264 230 569 

Phaser--
Area 

471 

305 

167 

1,063 

1/For purposes of this analysis, average depth of land/shore disposal sites 
is·-assu1aed to be 10 feet. 

YMost dredged material (almost 90%) would be placed on laud or in nearshore 
sites for the No Action alternative. For the other alternatives, some will be 
discharged at confined aquatic sites (CAD), while the rest will be placed i.n 
land or nearshore sites. For purposes of this analysis, 60 percent of the 
volumes requiring confined disposal are assumed to be headed to land/shore, 
the remaining 40% would be placed in CAD sites. 

No Action (PSIC) 

Commencement Bay 

Elliott Bay 

Port Gardner 

TOTAL 

LOSS OF BOTTOM HABITAT AT THE 
PSDDA SELECTED DISPOSAL SITES 3/ 

Acres Lost Percent of Bay 

0 (at public site) 

310 

415 

318 

1,043 

not applicable) 

6 

6 

2 

0. 3 of Phase I 
area 4/ 

3/See ~SS TA (1987) for an estimation of disposal material spread Jt the 
open-water sites. 

4/Phase I area encowpasses about 500 square miles of i.1arine waters (500 
sq~are miles= 320,000 acres; 1043/320,000 = 0.003). 
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dredged material being placed in upland/nearshore areas dropped to 46 percent. 
The primary reason for this drop was the lack of acceptable sites due to public 
opposition to usage of valuable nearshore lands, and concerns over loss of 
habitat for aquatic species (principally salmonids) and water birds. There
fore, of the 1,063 acres estimated under this alternative to be needed for 
nearshore/upland disposal, most of it would likely be upland, because of the 
significant adverse impacts usually associated with developing nearshore areas. 

b. Impacts and Their Significance to the Biological Environment. 

(1) Flora. 

(a) Marine and Intertidal. Little impact to marine and inter
tidal species is expected under the No Action alternative. Impacts that would 
occur to intertidal and subtidal macroalgae and eelgrass would primarily be 
due to the introduction of short-term pulses of suspended materials from 
effluent outfalls that could interfere with photosynthesis by reducing light 
availability. This impact would be minor, confined to the area around the 
outfall, and can be reduced through proper control of effluent discharge. 

(b) Terrestrial. Potentially significant adverse effects to 
terrestrial plants may be associated with dredged material disposal under this 
alternative, since most dredged material would require confined disposal in 
upland or nearshore environments. Site preparation results in complete 
destruction of the existing habitat, including removal of vegetation and pos
sibly excavation of top soil (which can be used to construct dikes, berms or 
stored for later use as a soil cap, Canter, et al., 1977). The impacts to 
plant communities under the No Action alternative are greater than those asso
ciated with the action alternatives considered because of the amount of land 
required for construction of disposal sites. 

Following disposal, land sites may still result in adverse impacts to plants 
recolonizing the area. High salt content and the presence of chemicals of 
concern may hinder successful germination and growth of most plant species. 
In addition to slowing or preventing reestablishment of plant communities on 
site, vegetation around the perimeter of the disposal area may also be acutely 
impacted as a result of salt seepage (Harrison and Chisholm, 1974). 

Once a disposal site is no longer in use, remedial action can be undertaken to 
rehabilitate the land, although this is often difficult and costly to accom
plish (Grosselink, 1973). Sites can be seeded with saline-resistant plants or 
covered with enough top soil to act as an effective barrier between establish
ing plants and the dredged material. Additionally, dredged material can be 
deep plowed and limed to enhance soil conditioning prior to establishment of 
vegetation (CZRD, 1978). 

TI1e uptake and accuraulation of chemicals of concern in the tissue of plants 
established on dredged material can also result in adverse effects to animals 
utilizing the site as a foraging area. In turn, these animals can act as 
vectors in the transport of chemicals off the disposal site • 
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(2) Plankton. 

(a) Marine Phytoplankton. Only temporary impacts to r.iarine 
plankton are expected under the No Action alternative, as only small volumes 
of relatively clean dredged material would be placed at open-water sites. 
Impacts to phytoplankton could result from intermittent pulses of suspende1 
material that could interfere with photosynthesis by shielding light and stim
ulate growth by temporarily raising dissolved inorganic levels in the water 
column. liecause of the small volumes and low chemical loads expected with 
dredged material allowed for open-water disposal, no chemical associated 
impacts would be expected. The overall impacts on priTJary production would 
not be significant and would be less than those associated with the other 
alternatives considered. 

(b) Zooplankton. Little impact to zooplankton is expected under 
the No Action alternative, as only small volumes of material clean (meeting 
PSIC values) would be placed at open-water sites. Primary impacts to zoo
plankton would result from suspended particles physically interfering with 
feeding mechanisms. In addition, zooplankton in tbe immediate area of dis
posal activity could become entrained by dredged material with resultant 
mortalities. The overall impacts on zooplankton are not expected to be sig
nificant, should be of short duration, and would typically only occur within 
the allowed zone of mixing. Impacts to zooplankton under this alternative 
would be less than under other alternatives considered. 

(3) Invertebrates. 

• 

(a) Benthic Infauna! Resources. Marine invertebrate communities • 
will be impacted by open-water disposal activities undertaken with this alter-
native. Impacts will primarily be te~porary loss of benthos due to burial and 
smothering by clumps of cohesive dredged material that reach the bottom. Since 
disposal activity in any one area would be of short duration and material dis-
posed would be relatively free of chemicals of concern, rapid recolonization 
and recovery of the disposal area would be expected. 

(b) Intertidal. Intertidal invertebrates would be impacted by 
any development of the nearshore environment for use as confined disposal 
sites. Physical impacts to sedentary species from dredged material disposal 
would result in the immediate loss of intertidal communities due to burial 
during disposal activity. 

Impacts also would be possible on intertidal benthlc species located outside 
the diked area and near the effluent outfall. Effects observed at the near
shore site outfall are expected to be sublethal in nature, depending on 
whether dredged material contains chemicals in concentrations of concern. 

(c) Mobile Crabs and Shriwp Resources. Few impacts would be 
expected to mobile invertebrate resources under this alternative. Impacts to 
shrimp and crab resources would be limited to some short-term burial. This 
impact would be minor and would not adversely impact Puget Sound crab and 
shrimp resources. No impacts would be expected due to dreclEed material 
chemicals. 
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(4) Fish • 

(a) Anadromous Fish. No adverse effects to anadromous fish due 
to unconfined, open-water disposal are expected under the No Action alterna
tive. However, significant impacts to anadromous fish could occur under the 
No Action alternative if nearshore habitat areas are used as disposal sites 
for dredged material. Development of nearshore habitat for confined disposal 
of dredged material would permanently remove the area as valuable habitat for 
juvenile salmonids. Outmigrating juvenile salmon use shallm~ water nearshore 
areas as feeding habitat, as well as using these areas to provide cover from 
predators. Construction of dikes designed to contain dredged material reduces 
the extent of shallow water bottom surface available as feeding habitat. The 
density of preferred prey items and the diversity of species are reduced 
through disposal site construction nearshore. Any further reduction in unde
veloped nearshore habitat could significantly influence survival of juvenile 
salmonids. 

Impacts to outmigrating juvenile salmon can also occur through the accumula
tion of chemicals obtained feeding upon benthic and epibenthic species found 
near effluent outfalls associated with nearshore disposal operations (Malins 
et al., 1986). Juvenile salmonids are opportunistic carnivores, feeding pri
marily upon epibenthic invertebrates. Effluent outfall areas represent dis
turbed benthic zones often inhabited by dense aggregations of pioneering 
benthic invertebrate communities. Such benthic communities can act as a feed
ing attractant and, if chemicals of concern are present, could act as a major 
source of chemical exposure to juvenile salmonids • 

Changes in water quality associated with effluent discharge might also alter 
or delay local migration. Impacts due to effluent discharge can be minimized 
through a variety of control technologies designed to reduce losses of 
associated particles and contaminants from the disposal site. 

(b) Bottom Fish Resources. Little impact to bottom fish 
resource8 is expected under this alternative as only a small area of feeding 
habitat would be affected by open water disposal. Disposal of material could 
temporarily reduce benthic resources through burial; however, the impacted 
area would recolonize and again be available as foraging habitat for bottom 
fish. 

For nearshore disposal, adverse eff~cts to bottomfish resources can be compar
able to those experienced by anadromous fish resources. Loss of habitat and 
possible effects near outfalls are associated with this disposal option. 

(c) Freshwater Fishes. Significant adverse impacts to fresh
water fish species are possible with the disposal of dredged material under 
the No Action alternative. Almost all dredged material would require confined 
disposal in upland and nearshore environments. Disposal of dredged material 
in upland environments can result in exposure of freshwater fish to resuspended 
dredged and to dissolved material chemicals that would not necessarily be 
released if left in a marine environment. Impacts to freshwater fish would be 
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a direct result of the introduction of effluent or leachate discharge into 
freshwater habitats. Two sources of impacts are associated with effluent 
discharge: (1) impacts due to increases in turbidity and siltation, and 
(2) impacts due to increases in chemical concentrations. 

Fish species in general, and freshwater game fish in particular, have a low 
tolerance for increases in turbidity (Canter et al., 1977). Fish mortality 
due to asphyxiation is often the result of the coating effect of fine parti
cles settling on the gill filaments (Sherk and O'Connor, 1975). Eventual 
reduction in fish population size and even local species elimination have been 
found as a result of increasing turbidity levels in streams that typically had 
low background levels of suspended solids (Hollis et al., 1964). 

Another significant adverse impact due to turbidity and siltation on fish pop
ulations is through the reduction in spawning ground habitat (Hollis et al., 
1964). Ripe running fish will abandon previously used spawning grounds if 
siltation is too great. Siltation will result in suffocation of fertilized 
eggs by reducing oxygen exchange across the egg surface. 

Freshwater fish are generally more sensitive to chemicals than are marine 
species, and are therefore more susceptible to chewicals associated with 
effluent runoff from confined disposal sites. In addition, toxic metals are 
more readily available to organisms in freshwater than in saline waters, in 
effect increasing the exposure consequence. 

~he impacts associated with both turbidity and chemical release can be reduced 
with the use of wiers and holding ponds which act to limit particulate loads 
prior to discharge. 

(5) Terrestrial Wildlife. Significant adverse impacts to terrestrial 
wildlife may be associated with this alternative. Development of upland and 
nearshore confined disposal sites could involve the destruction of wildlife 
habitat. The types of wildlife and number of species impacted by site con
struction would depend on the specific type of habitat being destroyed. DiP
posal site construction on an open field would impact generally smaller-sized 
animals and relatively less diverse communities than would be expected if 
forested land were utilized as sites for confined disposal. The significance 
of the i@pact to terrestrial species will depend upon the availability of 
nearby habitat (and its carrying capacity) to assimilate displaced wildlife. 

Following the life of the disposal site, the land could become usable once 
again as habitat for wildlife, providing the land were reclaimed. Acute and 
sublethal chronic effects could become sltnificant in animals utilizing the 
site if plants recolonizing the site accumulate chemicals from the dredged 
material. 

(6) .birds. 

(a) Water Birds. A variety of birds utilize Puget Sound marine 
waters and shoreline for nesting habitat and feeding. Shorebirds, such as 
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turnstones, sandpipers, and herons, are exclusively nearshore in distribution 
while other types of water birds, such as waterfowl, gulls, terns, and sea
birds are found in both nearshore and open bay habitats. The most significant 
impact of the No Action alternative on waterbirds would be the possible loss 
of shoreline habitat and feeding grounds in those areas where nearshore 
disposal sites are constructed. 

In addition to losses in habitat and feeding grounds, some contaminant trans
fer to water birds can be expected in those species feedi~g on invertebrates 
that recolonize dredged material with the chemicals of concern deposited in 
nearshore areas. 

(b) Terrestrial Birds. Terrestrial birds could be adversely 
impacted under this alternative because of a reduction in suitable habitat due 
to construction of confined upland and nearshore disposal sites. Following 
reclamation of the area after the life of the disposal site, sublethal chronic 
impacts to terrestrial species could occur due to ingestion of plants and 
animals that have accumulated chemical from the dredged material. 

(7) Marine Mammals. No significant impact is expected on porpoise, 
whales, harbor seals, and sea lions that utilize Puget Sound due to the No 
Action alternative. Food sources for these species are not found at depths 
associated with probable disposal sites (greater than 200 feet). Water column 
effects (due to turbidity plume) to food organisms would not significantly 
impact feeding by these mammals since any effects on food organisms would be 
localized and of short-term duration. Indirect impacts could result from loss 
of salmonid habitat (development of nearshore land into disposal sites) which 
could reduce the nuwber of salmonid fish, one of the food sources utilized by 
marine mammals. 

(8) Endangered and Threatened Species. There are four endangered 
marine mammals, one endangered bird, and one threatened bird found in the 
Puget Sound area. All but one of these species have limited potential to be 
impacted by disposal activities undertaken with this alternative, depending on 
where the material is placed. The four raarine mammdls, all whales, do not 
utilize the shallower waters along the shoreline as habitat or as feeding 
grounds. The one endangered bird species, the peregrine falcon, maintain no 
active eyries in the Phase I areas of Puget Sound.· 

On the other hand, the threatened bird, the bald eagle, may experience adverse 
impacts from disposal activitites under this alternative if habitat (forested 
areas) is taken to create upland disposal sites. Although it is established 
that bald eagle reproduction has been seriously affected by biologically 
amplified concentrations of chlorinated hydrocarbons and their metabolic 
derivatives, it is unknown whether chemicals associated with dredged material 
might be amplified in the food chain and affect bald eagles. Eagles feed on a 
wide variety of prey items including fish, birds, mammals, and invertebrates. 
Toxins from any particular group of prey (such as those species found at an 
upland disposal site) would not significantly impact this species providing 
animals from the disposal site do not account for a disproportionate share of 
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the diet of the bald eagles. Of all the alternatives considered in the DElS, 
the No Action alternative presents the greatest risk of potential impact to 
bald eagles. The significance of this potential impact would depend on tbe 
location of the disposal site(s). 

c. Impacts and Their Significance to the Human Environment. 

(1) Social Economic. Some impact could be anticipated over existing 
conditions regarding waterborne commerce movements in the Phase I study area 
and related port terminal and industrial development. Impacts would be due to 
delays in dredging cycles and abandonment of some dredging projects because of 
the costs associated with dredging and dredged material disposal under this 
alternative. The significance of these impacts 1;1ay include loss of jobs and 
property tax base devaluation. The Dredging and Disposal Activity paragraph 
presents a comparative analysis of the costs associated 1dth this alterna
tive. Impacts to land and beach use could also be expected if nearshore and 
upland sites are developed on preferred recreational sites. 

(2) Transportation. 

(a) _Navigation. Delays in dredgine (due tu costs associated 
with dredged material disposal in upland/nearshore sites), would have an 
adverse impact on navigation activity due to channel shoaling. For those that 
elect not to dredge their harbors and waterways, shoaling would eventually 
reach the point that commercial and recreational traffic would be impaired, 
causing severe regional socioeconomic hardships to both the private and public 
sectors. The high cost of confined disposal relative to unconfined disposal 
(three to ten times more expensive), would result in some projects being held 
in abeyance. Because data were not available for specific projects, the 
analysis contained in the EIS does not address this situation. The analysis 
presumes that all forecasted dredged material will be removed and placed in a 
disposal site. 

While potentially significant, the foresone benefits (for new i,rojects) and 
economic impacts (for maintenance projects) of not dredging are similarly 
dependent on project-specific factors. With available information, it is not 
possible to quantify these potential adverse effects of No Action. 

(b) Land. Impacts to land transportation would be the Rreatest 
under this alternative since all dredged material not delivered to a nearshore 
disposal site by pipeline would nave to be trucked to the Jisposal site. 
Truck hauls and traffic congestion could impact normal traffic flow under this 
alternative more than the other alternatives which allow for greater use of 
unconfined, open-water disposal. 

(3) Dredging and Disposal Activity. The impact o.f the i'io Action 
alternative on dredging and disposal activity would be dependent on the avail
ability uf upland and nearshore confined disposal sites, and the costs asso
ciated with disposing of most dredged material at confined sites. Both of 
ci1ese factors would influence on the feasibility of a specific dredging 
project. 
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Public, multiuser, large capacity confined disposal sites are not presently 
available in the Puget Sound area. In the past, nearshore areas (tidelands 
and fill for piers, etc.) and upland sites were used on a case-by-case basis 
depending on site availability. Acquisition and preparation of sites suitable 
for accepting 88 percent of the Phase I material projected to be dredged by 
tile year 2000 would likely be cost prohibitive. 

Tables 4.4 through 4.7 display the estimated costs of dredged material test
ing, dredging and disposal, compliance inspections, and enviromJental monitor
ing for the alternative site conditions and the No Action alternative. Total 
costs and costs per cubic yard are presented by site and for all of the 
Phase I area. Per table 4.6, total costs of taking most of the forecasted 
dredged material to confined disposal is about $331 million. Costs associated 
with dredging and disposal under the other alternatives considered ranged from 
$150 million (Site Condition III) to $268 million (Site Condition I). 

(4) Native American Fishing. If significant portions of nearshore 
areas are used as disposal sites, this could impact Native American "usual and 
accustomed grounds and stations" used for fishing. Stations for setting sta
tionary gill nets could be reduced with the construction of shoreline disposal 
sites. Contrary to short-term impacts to salmonid fisheries that are possible 
with unconfined, open water disposal of dredged material, any losses of 
shoreline associated with this alternative would be permanent. 

The potential for traffic conflicts between dredged uaterial disposal activi
ties and Indian fishing would be minimal under this alternative as few barges 
would be going to open-water disposal sites. There may be some traffic con
flicts during nearshore disposal when barges are used to transport material to 
the site. 

Impacts to biological resources of concern to Native Americans is covered 
under Section 4.02.b., Impacts and Their Significance to the Biological 
Environment. 

(5) {~on-Indian Commercial and Recreational Fishing. The very limited 
unconfined, open-water disposal activity that could result with the No-Action 
alternative would produce few, if any, adverse effects to non-Indian fishing 
activities. Nearshore confined disposal sites, on the other hand, could 
result in displacement of shoreline sports fisheries. The potential for this 
displacement to occur, and the severity of the effects, would depend on 
specific site locations. 

(6) Human Health. 

(a) Via Seafood Consumption. No impact on human health is 
anticipated from the consumption of seafood impacted by disposal activities 
under this alternative. Little unconfined, open-water disposal of dredged 
material would take place and the material allowed for open-water disposal 
would be relatively free of chemicals of concern. Some impacts might occur 
due to chemicals associated with effluent discharge from confined disposal 
sites; however, such impacts would be localized to the immediate site of the 
discharge • 
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TABLE 4.4 

TESTING, DREDGING AND DISPOSAL, COMPLIANCE AND 
MONITORING COSTS .FOR THE ALTERNATIVE DISPOSAL SITES 

Costs ($1,000) 
Dredging & 

Testing !I Dis2osal 2L Com2liance3LMonitorin~~L Total 
Commencement Bai: 

Condition I 980 46,953 159 252 48,344 
Condition II 820 21,658 373 547 23,398 
Condition III 726 13,058 446 1,234 15,465 
No Action (PSIC) 1,430 62,630 38 5/ 0 6/ 64,098 

Elliott Bal: 
Condition I 5,068 159,736 367 234 165,405 
Condition II 4,979 155,746 398 433 161,556 
Condition III 3,874 113,285 727 692 118,578 
No Action (PSIC) 3,674 186,572 225 5/ 0 6/ 190,471 

Port Gantner: 
Condition I 1,131 52,311 2ul 227 53,530 
Condition II 1,194 16,862 553 495 19, 10,. 
Condition III 1,210 13,148 583 1,088 16,029 
No Action (PSIC) 1,730 74,352 112 5/ 0 6/ 76,194 

!/Testing costs included cost of coring, chemical testing, biological test
ing (aquatic and land) QA/QC, and administration. 

2/Dredging and disposal costs include cost of dredging, hauling, and dis
posal of material, both for material to unconfined, open water and that going 
to upland/nearshore/aquatic capped disposal sites. 

i/Collipliance inspection costs result from ensuring that dredging contractors 
are complying with disposal site use requirements. Compliance inspection 
costs were estimated by a given fee per c.y. of material that would be dis
posed at the open-water sites under each option. For each option, it was 
assumed that 60 percent of the volume would be for projects under 15,000 c.y. 
(the break even volume to reach the minimum charge of $2,000), and inspection 
costs were assumed at $0.15 per c.y. For the remainder of the volume, the 
$0.07 per c.y. was used to estimate costs. No regulatory agency compliance 
inspection costs (fees) were assumed for ~onfined disposal as these costs 
would be included within the total project costs incurred by the dredged for 
the confined disposal site. 

i/Monitoring costs are those costs associated with monitoring the unconfined, 
open-water disposal sites under PSDDA site condition II. Costs for PSDDA 
Condition I assume no full monitoring level of effort, only partial level of 
effort every 5 years. Costs for PSDDA Condition III assume full monitoring 
every 2 to 3 years. No regulatory agency monitoring costs (fees) were 
included for upland/nearshore confined disposal sites for the same reason that 
compliance inspection costs were excluded. 

5/Compliance inspection under PSIC is expected to be minimal. The Phase I 
area cost of $375,000 is considered the minimum effort required to conduct 
compliance inspections over a 15-year period. 

~/Monitoring of unconfined, open-water disposal sites is not required under 
PSIC. 
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Alternative 

Condition I 

Condition II 

Condition III 

TABLE 4.5 

TESTING, DREDGING AND DISPOSAL, 
COMPLIANCE AND MONITORING COSTS FOR THE PHASE I AREA 

Costs (!1,om:n 
Dredging & Compliance 

Testing 1/ Disposal 2/ Inspection3/ Monitoring4/ Total -
7,179 259,001 787 712 267,679 

6,993 194,266 1,324 1,475 204,058 

5,810 139,492 1,756 3,014 150,072 

No A.ction (PSIC) 6,834 323,553 3755/ 06/ 330,762 

l/1'esting costs included cost of coring, cheraical testing, biological test
i~ (aquatic and land), QA/QC, and administration. 

2/Dredging and disposal costs include cost of dredgine, hauling, and dis
p~~al of material, both for material headed to unconfined, open water and that 
guing to upland/nearshore/aquatic capped disposal sites. 

3/Compliance inspection costs result from ensuring that dredging contractors 
are cor:iplying with disposal site use requirements. Compliance inspection 
costs were estimated by a given fee per c.y. of material that would be dis
posed at the open-water sites under each option. For each option, it was 
assumed that 60 percent of the volume would be for projects under 15,000 c.y. 
(the break even volume to reach the minimum charge of $2,000), and inspection 
costs were assumed at $0.15 per c.y. For the remainder of the volume, the 
$0.07 per c.y. was used to estimate costs. No regulatory agency compliance 
inspection costs (fees) were assumed for confined disposal as these costs 
would be included within the total project costs incurred by the dredged for 
the confined disposal site. 

4/Konitoring costs are those costs associated with monitoring the unconfined, 
open-water disposal sites under PSDDA site condition II. Costs for PSDDA 
Condition I assume no full monitoring level of effort, only partial level of 
effort every 5 years. Costs for PSDDA Condition III assume full monitoring 
every 2 to 3 years. No regulatory agency monitoring costs (fees) were 
included for upland/nearshore confined disposal sites for the same reason that 
compliance inspection costs were excluded. 

5/Compliance inspection under PSIC is expected to be minimal. The Phase I 
ar,ea cost of $375,000 is considered the minimum effort required to conduct 
compliance inspections over a 15-year period. 

6/Monitoring of unconfined, open-water disposal sites is not required under 
PS!C • 
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Site 

Gorrunencement llay 

Elliott Bay 

Port Gardner 

Total Costs 

TABLE 4.6 

SUMMARY OF SITE-SPECIFIC TOTAL COSTS FOR 
THE ALTERNA1IVE SITE r!ANAGEMENT CONDITIONS 1/ 

Site Condition 

Condition I Condition II Condition III 

$48,344,000 $23,398,000 $15,465,000 

165,405,000 161,556,000 118,578,000 

53,930 2000 19 2104 1 000 16,029,000 

$267,679,000 $204,058,000 $150,072,000 

No Action 
(PSIC) 

$64,098,000 

190,470,000 

76,194,000 

$330,762,000 

1/0ptions include the three alternative site conditions under PSDDA and the 
ElS No Action alternative (use of PSIC). Assumptions and derivation of these 
costs are contained in EPTA. 

TABLE 4.7 
SUMMARY OF COSTS PER CUBIC YARD 

FOR EA~H DREDGI~G AREA ($/C.Y.) 1/ 

Port Gardner Elliott Bay Commencement Bay 
Site Condition I 

Unconfined 3.50 5.50 3.60 
Confined 17.20 19.90 17.00 

Site Condition II 
Unconfined 3.30 5.30 3.40 
Confined 17.30 20.00 17.00 

Site Condition Ill 
Unconfined 3.30 5.30 3.40 
Confined 17.10 19.80 16.90 

No Action (PSIC) 
Unconfined 4.60 6.50 4.70 
Confined 17.20 19.90 16.90 

1/Unit costs are derived in EPTA. In addition to those assumptions listed 
in-EPTA, costs per cubic yard were derived by assuming that unconfined, open
water disposal would be the initial preference for all projects. This resulted 
in allocatinB the majority of testing costs (e.g., sampling and chemical test
ing) shown in EPTA to the unconfined option; only "land biological testing" 
was allocated to confined disposal. All compliance and monitoring costs were 
allocated to unconfined, open-water disposal. Costs are rounded to the 
nearest $0.10. 
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(b) Via Drinking Water. When marine/brackish, dredged material 
containing chemicals of concern is placed in a confined nearshore or upland 
disposal facility, the potential exists to generate leachates that could have 
an adverse effect on ground water and surface drinking water. This can occur 
even with material that is suitable for unconfined, open-water disposal due to 
geochemical changes on land. Under the No Action alternative, !ilost dredged 
material would be placed in a confined site. Because of this, the potential 
for major impacts on drinking water supplies exists, especially if design fea
tures such as leachate collection systems, effluent control, or runoff control 
are not used or fail. The relative potential for drinking water contamination 
is greater under this alternative than it is under the other alternatives. 

(c) Via Inhalation of Dust. Dredged □aterial placed on near
shore and upland disposal sites provides a potential source of dust with 
chemicals of concern that could have an impact on the health of workers at 
disposal sites where material is being depositied and reworked. Inhalation of 
dust can also be a problem at closed disposal sites that are being prepared 
for alternate uses. The impacts to human health from inhalation of dust with 
chemicals can be minimized by application of suitable ground cover. 

(d) Via Direct Exposure. Little direct exposure to contaminated 
dredged material is expected. The only segment of the population that might 
be expected to come into direct contact with dredged material are workers 
directly involved in dredging operations or at upland and nearshore disposal 
facilities. 

(7) Noise. Few noise impacts are expected at open-water disposal 
sites because of the low level of open-water disposal activity expected under 
the No Action alternative. The most significant noise impacts would occur 
with activities associated with upland and nearshore disposal operations. 
Truck hauls would be greatest under this alternative and an increase in noise 
level could occur, commensurate with the increase in activity around desig
nated disposal sites. The significance of these noise impacts will depend on 
whether the sites are located in rural or urban/industrial areas. 

(8) Esthetics. Disposal operations at open-water sites are not 
expected to significantly affect the esthetic quality or experience in Puget 
Sound. Open-water disposal would not occur to a significant degree since a 
very little volume of dredged material would be disposed under this alterna
tive at open-water sites. \Jhen open-water disposal does occur, operations 
will be only a minor part of marine activities. 

Esthetic qualities on land, however, could be significantly impacted by dis
posal operations under this alternative. Viewers may be distracted by devel
opment of confined upland or nearshore disposal sites and by the operations 
activity that would occur during disposal. The degree of impact on esthetic 
quality will depend on disposal site placement. Sites developed in indus
trialized areas are likely to not have as great an impact as sites developed 
in open or forested land or along shorelines. 

(9) Historic Impacts. As part of the disposal site identification 
ruapping studies, a literature search was undertaken to establish if any his
torically significant shipwrecks were located within the Phase I area (see 
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DSSTA). Many were identified, but none within the selected and alternative 
disposal sites. In March 1988, additional literature review and sidescan 
sonar studies were made of the three selected sites. The Commencement Bay and 
Port Gardner sites were confirmed as being free of shipwrecks. However, 
shipwrecks were found at the Elliott Bay site. Further studies are underway 
here to mitigate for potential adverse impacts in close coordination with the 
State of Washington Office of Archaeology and Historic Preservation (see EIS 
exhibits C and D). 

d. Cumulative Impacts. A variety of cumulative effects to the environ
ment could occur under the No Action alternative. These are described sepa
rately as effects that are due to unconfined, open-water disposal and effects 
that are due to confined disposal of material defined as unacceptable for 
unconfined, open-water disposal. 

Only a very small quantity of tt1e dredged material (with the lowest concentra
tions of chemicals of concern) is expected to receive open-water, unconfined 
disposal under this alternative. Disposal of this material would not result 
in unacceptable adverse effects to the marine resources of Puget Sound due to 
chemicals in the sediment. However, since individual sites would be estab
lished by each dredger, a large number of disposal sites are possible from the 
No Action alternative. Physical impacts from disposal could be significant 
with a large number of sites. If disposal occurred at separate locations, a 
worst case of 7,200 acres of bottom habitat could be disturbed each year 
compared to a total of approximately 1,000 acres of bottom habitat that would 
be disturbed at the three selected multiuser sites as proposed. 

• 

(The 7,200-acre figure assumes that 150,000 c.y. of material are disposed each • 
year in 100 separate dumps of 1,500 c.y. each, and that deposition occurs over 
72 acres per dump as described by the numerical dump model, see section 
2.03.h.(1). In reality, many projects would dispose greater than the l,SOU 
c.y. assumed, and fewer individual disposals would occur, so that fewer acres 
would actually be disturbed. Still, there is a potential for ~hysical dis-
turbance of the largest overall area, and of higher value habitat areas, under 
the No Action alternative.) 

l'eruitting auttiorities would only allO\-✓ Oi-len-water disr,osals to occur if, 
individually, their adverse impacts would not be significant. However, this 
wuuld be deterwined on a case-by-case basis, and less overall control or con
sideration would be given to whether cumulative physical effects were becoming 
significant. rlecause the only material that could be disposed in water would 
have at most only very low (background) chemical concentrations, full recovery 
from any physical benthic habitat disturbance would occur rapidly. It is 
therefore considered that open-water cumulative effects would not be likely to 
become significant for the No Action alternative. 

In contrast, cumulative effects due to confined disposal of 17.1 million c.y. 
of dredged material would be more significant than under any other alterna
tive. The most significant contribution to cumulative effects resulting from 
open-water disposal would derive from construction and operation of nearshore 
disposal sites. The construction of such sites could affect valuable shore
line habitats that serve a variety of critical functions to different life 
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history stages of many important Puget Sound species. Such sites can also 
affect wetland habitats that not only serve many critical functions, but have 
already suffered significant levels of cumulative effects both in the Puget 
Sound region and nationally. 

An estimated 1,063 acres of upland/nearshore habitats are likely to be 
required in the PSDDA Phase I area for confined disposal under this 
alternative (table 4.3). To the extent that the habitats described above are 
included with this acreage in future permit requests, a variety of impacts 
could occur. Nearshore disposal could contribute to cumulative impacts on 
spawning and juvenile rearing habitat for marine and anadromous fish,· spawning 
and cover habitat for commercially important invertebrate species such as 
Dungeness crab and shrimp, habitat for shellfish such as clams and oysters, 
and feeding for shorebirds. Disposal at upland sites could potentially affect 
ground water quality via leachate with chemicals of concern, surface water 
quality if runoff carries chemicals from the sites, and freshwater dquatic 
resources if surface water quality is degraded to the point that long- or 
short-term toxic effects occur. In addition, losses of upland habitats them
selves can be significant, if high value habitats cannot be entirely avoided 
when selecting the sites. 

Until studies can be undertaken to identify multiuser confined disposal sites, 
it will not be possible to determine the degree to which upland, nearshore, or 
wetland habitats may actually be affected. However, the Ho Action alternative 
has the potential to affect the greatest amount of these habitats because it 
would require the greatest volume of material to receive confined disposal • 

e. Relationship to Existing Plans, Policies, and Controls. 

(1) Clean Water Act, Sections 404/401. Because of the low chemical 
levels expected in material allowed for unconfined, open-water disposal under 
the No Action alternative, identification of suitable disposal sites would 
also likely be consistent with 404(b)(l) guidelines. Consistency of all 
upland/nearshore disposal sites to 404(b)(l) guidelines would need to be 
evaluated on a project-by-project basis. The same is true for State water 
quality certification pursuant to Section 401 of the CWA. 

(2) Coastal Zone Management. The Coastal Zone Management Act (CZMA) 
(Public Law 91-583: 86 Stat. 1280) was passed by the United States Congress 
in 1972. In June 1976, the State of Washington Coastal Zone Management 
Program (CZMP) was approved to receive funding allowing the CZNA to be imple
mented via the State Shoreline Managment Act (SMA)· of 1971. As passed by the 
State legislature, the SMA provides "for the management of \Jashington' s shore
lines by planning and fostering all reasonable and appropriate uses." The SMA 
is implemented through detailed planning efforts that culminated in the Shore
line Master Programs (S}W) for the large municipalities and counties of the 
State. Consistency of the No Action alternative with the SMA and the current 
State CZMP, and satisfying consistency with State and Federal CZM require
ments, would depend on where unconfined, open-water disposal sites were 
located. Dredging projects which could affect other lands under jurisdiction 
of CZMP would have to be evaluated on a project-by-project basis • 
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(3) Shoreline Master Program. Open-water disposal sites for dredged 
material allowed under the No Action alternative would be obtained from the 
appropriate local stwreline jurisdiction, on a case-by-case basis. 

(4) Department of Natural Resources (DNR) Policy on Open-Water 
Disposal of Dredged Material into Puget Sound. Un~er the No Action plan, no 
multiuser sites would be available. Although no designation of a general use 
site would be made by DNR, any proposal for an open-water disposal action 
would likely require review and approval by DNR. 

(5) Executive Order 11990, Protection of Wetlands. The intent of 
Executive Order 11990 is to protect wetlands because of the significant cumu
lative losses that have occurred, and due to their high value to biological 
productivity and their many other critical functions. Wetlands could be 
directly affected by the No Action alternative. Dredging projects which could 
affect wetlands would be evaluatated on a project by project basis at the time 
the project is reviewed for permits under Section 404 of the Clean Water Act. 
The No Action alternative would increase the likelihood of filling wetlands 
with dredged material relative to other alternatives. 

(6) Executive Order 11988, Flood Plain Management. The intent of 
Executive Order 11988 is to provide guidance and regulation for projects 
located in, and affecting, the flood plain. E.O. 11988 requires, to the 
extent possible, avoidance of long- and short-term adverse impacts associated 
with occupancy and modification of flood plains. Disposal of dredged material 
in upland and nearshore sites could impact a flood plain; however, disposal 

• 

siting would need to be evaluated on a site-by-site basis to ensure compliance • 
witti E.O. 11968. 

(7) Puget Sound \1ater Quality Comprehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan was adopted 17 December 1986. The contami
nated sediment and dredging program of the plan contains a sediment program 
goal "to reduce and ultimately eliminate adverse effects on biological 
resources and humans from sediment contamination tttroughout the Sound by 
reducing or eliminating discharges of toxic contaminants and by capping, 
treating, or removing contarainated sediL1ents." The plan also a<lopts the 
following policies which shall be followed by all State and local agencies in 
actions affecting sedi~ent quality, inclurling rulernaking, setting priorities 
for funding and actions, and developing permit programs: 

"All goverument actions will lead toward eliminating tl~ 
presence of sediments in the Puget Sound basin that cause 
observable adverse effects to biological resources or pose a 
serious health risk to humans." 

"Programs for rJanagement of dredging and disposal of sedi
ments should result in a net reduction in the exposure of 
organisms to adverse effects. (The intent of this policy is 
that dredging and disposal contribute to the cleanup of the 
Sound by allowing unconfined, open-water sites to have only 
low levels of contamination and to dispose of more contami
nated sediments in a manner that prevents continued exposure 
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of organisms to adverse effects. For proposals where dredg
ing will expose contaminated sediments, project-specific 
mitigation measures may be required." 

"Remedial programs (which may include capping inplace) shall 
be undertaken when feasible to reduce, with the intent of 
eliminating, the exposure of aquatic organisms to sediments 
having adverse effects." 

The No Action alternative fully complies with the above goal and policies. 
Dredged material discharged in the Sound would not contain chemicals of con
cern at levels that would result in observable adverse effects to biological 
resources. 

(8) American Indian Religious Freedom Act. The American Indian 
Religious Freedom Act of 1978 (AIRFA) requires Federal agencies to ensure that 
none of their actions interfere with the inherent right of individual Native 
Americans (including American Indians, Eskimos, Aleuts, and Native Hawaiians) 
to believe, express, and exercise their traditional religions. These rights 
include access to religious sites, use and possession of sacred objects, and 
the freedom to worship through traditional ceremonials and rites. The AIRFA 
requires consultation between Federal agencies and Native Americans to ensure 
that federally supported projects or projects on Federal land do not jnfringe 
on the religious practices of Native Americans. 

Coordination between PSDDA agencies and potentially affected tribes has 
occurred throughout the study, and is an ongoing process • 
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ENVIRONMENTAL EFFECTS OF THE 
ALTERNATIVES CONSIDERED FOR COMMENCEMENT BAY 
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4.03 Alternative CBl-II: Commencement Bay Site 1 with Site Condition II -
Selected Alternative. The final EIS alternatives evaluated for the 
Commencement Bay area are listed in table 4.8. 

a. Impacts and Their Significance to Physical Environment. 

(1) Water Quality. 

(a) Marine Water. Unconfined, open-water disposal activities at 
the selected site will probably not significantly affect water quality condi
tions in Commencement Bay (i.e., currently Class A waters) except in the 
immediate vicinity of the disposal site during disposal operations. 

Some short-term water quality impacts are anticipated following disposal 
activities from bottom dumped barges. This is due to elevated levels of sus
pended solids within the dredged material plume. Water quality monitoring of 
the experimental disposal site in Elliott Bay during and after disposal opera
tions showed no significant long-term impacts to water quality for up to 
9 months (Baumgartner et al., 1978; Schell et al., 1978; Pavlou et al., 
1978). Transient impacts observed included elevated levels of PCB (i.e., 
increases from 3 ng/1 to as high as 3 ug/1), d-Mn, and NH3-N, which were all 
associated with increased suspended solids levels and were short term 
(generally minutes) in duration. No important chemical changes in the water 
column were documented during disposal activities at the Columbia River ADFI 
site located off the mouth of the Columbia River, or at other sites throughout 
the country during the Dredged Material Research Program (DMRP) (\Jright 1978) • 

TABLE 4.8 

FINAL EIS ALTERNATIVES EVALUATED FOR COMMENCEMENT BAY 

EIS Alternative 

CBl-II 

CB2-II 

CBl-I 

CBl-III 

Description 

Commencement Ray Site 1 
and Site Condition II 
(selected alternative) 

Commencement Bay Site 2 
and Site Condition II 

Commencement Bay Site 1 
and Site Condition I 

Commencement Bay Site 1 
and Site Condition III 

Selection of Commencement Bay alternative 
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Addressed 
in EIS Section 

4.03 

4.04 

4. 05 

4.06 
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Though a suggested source of chemical contribution to the sea surface micro
layer, dredged material chemical input to the microlayer has not been verified 
or quantified, but is not considered significant relative to other probable 
sources from permitted discharges (e.g., sewage effluent) (Word and 
Ebbesmeyer, 1984; Word, et al., 1986; Hardy and Cowan, 1986). Contributions 
to the sea surface microlayer will continue to occur from a variety of 
sources, including airborne sources (dry particulate fallout, precipitation, 
gases, and animal materials, land sources (including shoreline erosion, river 
runoff, discharge of sewage and industrial effluents, and spills from vessels 
and land based facilities), and nearshore sediments (through upwelling, but
bles, or biochemical transformations). Observations of shoreline contamina
tion in Puget Sound strongly iuplicate sewage discharges and street runoff as 
primary causative agents (Word and Ebbesmeyer, 1984). A review of the litera
ture on sea surface microlayer composition, sources, and impacts on phyto
plankton and phytoneuston is presented in a PSDDA report prepared Word, et 
al., 198b. To ensure that dredged material disposal does not result in the 
release of unacceptable concentrations of chemicals into the water column, the 
PSDDA evaluation procedures call for water column testing if warranted on a 
case-by-base basis. 

ln addition to the above impacts, suspended dredged waterial uay become incor
porated in the nepheloid layer that is found near the sediment/water inter
face. A quantitative estimate of the amount of disposed waterial that might 
become associated with the nepheloid layer is not possible, however, the level 
of contribution is not expected to be significant. Indirect evidence of 
dredged material contribution to the nepheloid layer was suggested in research 
conducted during the Corps Field Verification Program in Long Island Sound. 
Benthic species near the experimental disposal site exhibited increased levels 
of certain chemicals during disposal activities. Following disposal, however, 
tissue residue values dropped to background levels in organisms collected near 
the site (FVP study, 1987). The PSDDA monitoring program for the open-water 
sites calls for collection of tissue residue data for benthic species 
collected off the disposal site to further evaluate potential impacts due to 
the nepheloid layer (contributions). 

ln conclusion, only transient and temporary changes in suspended solids levels 
and increased levels of sediment-bound chemicals are expected during disposal 
activities. Significant adverse impacts to water quality are not expected. 

(b) Freshwater and Ground Water. Impacts to freshwater and 
ground water quality can arise from two potential sources: (1) release of 
chemicals in effluent during dewatering or from uncontrolled runoff, and 
(2) release of chemicals via leachate from confined sites whicl1 could enter 
ground water. Impacts from effluent or uncontrolled runoff will depend on the 
type of water (hard versus soft) and the existing water quality o.f the 
receiving waters. The degree of chemical release associated with effluents 
can be controlled through a variety of technolo8ies including construction of 
wiers and settling ponds. 
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Significant adverse impacts on ground water may result from the production of 
leachate containing chemicals of concern at the disposal 1:1ite. Because of the 
geochemical changes that are associated with drying and oxidation, a large 
fraction of sediment chemicals can be raobilized. The magnitude of the impact 
of leachate production on ground water quality will depend on the chemical 
composition and physical characteristics of the dredged material, the charac
teristics of the interfacing soils, and the planned use of the underground 
receiving waters. The relative potential for freshwater and ground water 
chemical release under this alternative is less than the impacts that would be 
predicted if Site Condition I had been selected for unconfined, open-water 
disposal sites and greater than the impact if Site Condition III had been 
chosen. 

(2) Marine and Estuarine Sediments. A numerical model was used to 
predict the fate of dredged material disposed in open water and to provide an 
estimate of the area over which material might spread. The model employed 
bathymetry and tidal current conditions representative of Commencement Bay 
site 1 (Trawle and Johnson, 1986). Estimates of disposal patterns of dredged 
material developed by the numeric models were used to define the disposal 
boundaries. The long-term disposal pattern for Commencement Bay site 1 is 
expected to be a circle, concentric with the 1,800-foot diameter disposal zone 
boundary (DSS TA, 1987). The disposed material would have a diameter of 
approximately 4,000 feet; however, the disposal model data indicate that the 
vast majority of material from each disposal will be deposited in an area 
measuring approximately 1,000 feet in diameter, covering approximately 
20 acres. The overall size of the disposal site will be governed, however, by 
the amount of material being deposited, sediment bulking factors, material 
characteristics that govern stable side slopes of the disposal mound, effects 
of bottom slopes, and settlement characteristics. 

Site capacity is uot expected to be exceeded in the foreseeable future. An 
estimate of site capacity, based on flat bathymetry, can be made assuming that 
the shape of the disposal mound at capacity can be approximated by a truncated 
cone with a base diameter of 4,000 feet (disposal site boundary), a height of 
34 feet (3.4 percent angle of repose), and a diaweter at the top of the cone 
equal to 2,000 feet (DSS TA, 1987). A truncated cone with this geometry has a 
volume equal to approximately 9 million c.y. It was assu@ed that bulking 
effects which take place during dredging and disposal operations will be off
set by the long-term consolidation of the disposal mound. Thi.s assumption 
equates to a one-to-one ratio of dredged volume to site capacity volume. 
Since all three Phase 1 sites have areas at least equal to a circle having a 
diameter of approximately 4,000 feet, each has capacity in excess of 9 million 
c.y. Assuming that an annual average of the volume that could be discharged 
at the selected Commencer.1ent llay site over the period 1985-2000!_/ is 
experienced beyond the year 2000, the 9 million c.y. capacity would be reached 
in the year 2028. 

1/See table 4.2a • 
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Surface sediments at Commencement Bay site 1 are primarily fine mud and clays 
(Hileman and Matta, 1983; DSS TA, 1987) and the site appears to be one of net 
deposition. Material expected to be disposed at the open-water site will • 
range in grain size from primarily silt and clays (Commencement Bay waterways) 
to material that is primarily sand (Carr Inlet, Ruston-Point Defiance Shore-
line) (Tetra Tech, 1986). Forecasts of dredging activity for the Commencement 
Bay area, however, indicate that most of the material dredged will be from the 
waterways that are predominantly composed of silt and clays. Although some 
changes in grain size distribution at the disposal site can be expected due to 
disposal of Commencement Bay area dredged material; however, these impacts are 
not expected to have a significant adverse impact on the sediments of the area. 

Sediment chemistry analyses of samples from the area of site 1 outside the 
probable impact area of the existing disposal site did not reveal elevated 
levels of chemicals of concern. The chemical levels were found to be gen-
erally similar to other areas in outer Commencement Bay (Hileman and Matta, 
1983). Chemical levels at site 1 are generally lower than levels that could 
be discharged at the unconfined, open-water disposal sites under Site Condi-
tion II. See section b., "Impacts and Their Significance to Biological 
Ehvironment" for a discussion of the possible impacts to biological resources 
due to potential increases in sediment chemicals. 

(3) Air Quality. No significant loading of concern chemicals to the 
existing air environment is anticipated as a result of forecasted disposal 
activities at the preferred site in Commencement Bay. Tugboat towing of barges 
to the disposal site is expected during the normal 20-25 days of average annual 
usage. During this usage, about one to two barges/day would be discharging at 
the site, with peak activity of five barges/day (table 4.9). 

Some hydrocarbon releases, including hydrocarbon byproducts and particulates 
from diesel fumes would be released during disposal activities at both the 
open-water disposal site and at upland/nearshore sites. Negligible concentra
tions of hydrogen sulfide gas may also be released from the dredged material 
during open-water disposal activities. In summary, no significant impacts are 
anticipated to the air quality environment in Commencement Bay as a result of 
disposal activities due to the selected alternative. 

(4) Land. Habitat losses associated with dredged material that must 
be placed in all disposal sites (benthic/land/shore/confined) could include 
loss of benthic habitat, wetlands, loss of fish feeding and rearing habitat, 
loss of land vegetation, and loss of natural shoreline areas (see sections 
2.04 and 4.02 above). An estimate of habitat losses was developed for the 
Commencement Bay selected alternative (table 4.3), and indicating that 
approximately 310 acres of benthic habitat would be covered by the selected 
disposal site, while land and shore losses would approximate 29 acres. It is 
not possible to further distinguish between upland and nearshore losses since 
development of either would depend on relative site availability. The 
Commencement Bay area has several previously identified areas with capacity 
for disposal (Phillips et al., 1985). Additionally, with existing navigation 
proposals for filling of outmoded slips and waterways, potential nearshore 
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Site 

Commencement Bay 

Elliott Bay 

Port Gardner 

TABLE 4.9 

ESTIMATED USE AT UNCONFINED, OPEN-WATER 
DISPOSAL SITES 

Average 
Annual Disposal 

Site Usel/ 
(days/year) 

20 - 25 

45 - 50 

30 - 35 

:1aximUt1 Average 
Rate of Use2/ 

(barges/day) 

1 - 2 

2 - 4 

2 - 3 

Peak 
Rate of Use3/ 

(barges/day) 

5 

10 

5 

1/Estimated site use is for normal dredging activity and is based on the 
mid-range of disposal volumes used in the environmental monitoring fee 
analysis (see MPTA, exhibit 1). Proposed large navigation improvement 
projects, e.g., Duwamish and Blair-Sitcum, which might require substantial 
dredging, are not included here. Impacts of these projects would be evaluated 
separately in project environmental documents. The estimates take into 
consideration that not all dredged material that is acceptable for unconfined, 
open-water disposal will be discharged at the designated public disposal sites. 

2/Average level of activity during those days of actual site use. 
3/Feak level of activity during those days of actual site use • 

sites are also relatively availdble providing that site development roeets 
environmental requirements for disposal of dredged material. 

The significance of these losses will depend on the ecological value and pre
vious uses of the land prior to its use as a dredged material disposal site. 
The open-water site used for unconfined disposal is expected to be recolonized 
following cessation of disposal activity (see Section 4.03.b.(3)(a), Benthic 
lnfaunal Resources). Land sites that are developed for imman use (e.g. dis
posal sites), however, are usually permanently lost from ecological production 
unless extensive effort is put into the reclamation. Development of nearshore 
areas could result in significant adverse losses of salmonid feeding habitat. 

b. Irueacts and Their Significance to Biological Environoent. 

(1) Flora. 

(a) Marine and Intertidal. Little impact to marine and inter
tidal species is expected under this alternative. Impacts that would occur to 
intertidal and subtidal macroalgae and eelgrass would primarily be due to the 
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introduction of short-term pulses of suspended materials from effluent out
falls that could interfere wittl photosyntnesis by reducing light availabil
ity. This impact would be expected to be minor and confined to the area 
around the outfall and can be reduced through proper control of effluent dis
charge. Relative impacts under this alternative would be less than those pre
dicted if Site C.ondition I had been chosen for the unconfined, open-water 
disposal sites and greater than impacts if Condition III had been chosen. 

(b) Terrestrial. Significant adverse impacts to terrestrial 
plants can result with disposal of dredged material at confined upland sites. 
Site preparation requires complete destruction of the existing habitat includ
ing removal of vegetation and possibly excavation of top soil (which can be 
used to construct dikes, berms or stored for later use as a soil cap) (Canter 
et al., 1977). Under this alternative, approximately 29 acres of upland and 
nearshore area would be used to develop confined disposal sites. The impacts 
to plant communities under this alternative are greater than those associated 
with Condition III and less than the impacts associated with Cond.ition I. 

Following disposal, land sites may still present significant adverse impacts 
to plants recolonizing the area. High salt content and the µresence of chemi
cals may hinder successful germination and growth of many plant species. In 
addition tu slowing or preventing reestablishment of plant cor.rnmnities on 
site, vegetation around the perimeter of the disposal area may also be acutely 
impacted as a result of salt seepage (Harrison and Chisholm, 1974). 

Once a disposal site is no longer in use, remedial action can be undertaken to 
rehabilitate the land, although this is often difficult to accomplish 
(Grosselink, 1973). Sites can be seeded with saline resistant plants or 
covered with enou&h top soil to act as an effective barrier between 
establishing plants and the dredged material. Additionally, dredged material 
can be deep plowed and limed to enhance soil conditioning prioc to 
estabiishment of vegetation (CZRD, 1978). 

(2) Plankton. 

(a) Marine Phytoplankton. Impactti to phytoplankton would result 
during disposal operations from intermittent pulses of suspended material that 
could either promote and inhibit primary production. Turbid mixtures of 
organic and inorganic material both interfere with photosynthesis by shielding 
light and stimulate growth by raising inorganic nutrient levels above back
ground levels. Impacts can also occur from suspended materials adhering to 
the surfaces of cells, interfering with gaseous/nutrient transport across the 
cell wall, possibly leading to mortalities. Also, phytoplankton in the path 
of the descending dredged material mass would be removed from the euphotic 
zone and lost (flocculated). The release of growth inhibitory substances from 
the dredged material may alsc, occur. Concern chemicals released during dis
posal could result in inhibition of photosynthesis by interfering with 
metabolic pathways. 
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As disposal operations would not occur during the major portion of the spring 
bloom period due to closing for fishery protection, the high phytoplankton 
productivity at that time of the year would not be significantly impacted. 
Disposal would occur, however, during the fall bloom period, so that impacts 
to the phytoplankton community may be somewhat more pronounced then during 
other times of the year. The overall impacts on primary production would be 
localized, are likely not measurable, and are not expected to be significant. 

(b) Zooplankton. Impacts to zooplankton could result from sus
pended particles interfering physically with active feeding. In addition, 
suspended particle loads would dilute the concentration of food particles in 
the water for filter feeders and, in some instances, reduce the amount of 
available food (due to flocculatiou of phytoplankton). 

Zooplankton in the immediate disposal area could become entrained by the dis
posal material with resultant mortalities. However, most zooplankton are 
spatially distributed in the water column over wide area and any impacts at 
the disposal site would not be expect to significantly affect Comraencement Bay 
zooplankton community structure. 

Any impacts to the Commencement Bay zooplanktou community would be localized 
and short term. Chemicals released from the disposal operation may have meas
urable, although short term and localized impacts. Localized impacts could 
include mortality, inhibition of growth and reproduction. However, the tempo
ral nature of the disposal and the small percentage of :l.Ooplankton impacted 
relative to the existing bay-wide community, would render this impact 
insignificant • 

(3) Invertebrates. 

(a) Ilenthic Infaunal Resources. Two types of impacts would 
occur as a result of dredged material disposal at the selected PSDDA open
water site: (1) physical impacts, and (2) chemical impacts. Each is dis
cussed in turn with respect to probable impacts to the sedentary benthic 
infauna! resources existing within the disposal site and immediately adjacent 
to it. 

Anticipated physical impacts to sedentary benthic infaunal resources resulting 
from dredged material disposal in the selected site would include the imme
diate, but telilporary, loss at benthos due to burial and ::;1.1othering by clumps 
of cohesive material within the relatively small single dump bottom impact 
area ("250-foot diameter," see section 2) of the overall disposal site. Direct 
physical impacts from dredged material hitting the bottom will be greatest in 
the center of the impact zone and diminishing to negligible impacts toward the 
edges of this zone. It is likely that some of the buried infauna will be able 
to survive initial burial by vertically migrating out of deposited material, 
particularly if they are covered by less than 20 centimeters (cm) of 
material. Several benthic infauna! species have demonstrated the ability to 
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migrate vertically and survive burial induced by relatively thick covers 
(i.e., up to 50 cm) of sediments with particle size distributions both similar • 
to, and different from, their preferred sediment habitat (Maurer et al., 1978). 

Durinb periods of dredging inactivity, partial recovery of benthos due to 
recruitment and migration from surrounding unimpacted areas can be expected. 
Likely recruits to the disposal site may consist of polychaete opportunists 
such as Capitella capitata, ~piophanes fimbriata, and Boccardia polybranchia 
(Battelle Draft Report to EPA: Detailed Chemical and Biological Analysis of 
Selected Sediments From Puget Sound, 1985) as well as from resident bivalve 
species, such as Axinopsida sericata, and Macoma carlottensis. Recolonization 
may result in the partial restoration and/or possible enhancement of benthic 
habitat values to foraging bottom fishes (Rhoads et al., 1978; Becker 1984). 
Tatum (1984) reported an increase in benthic species abundance at an experi-
mental disposal site in Elliott Bay following disposal operations. Addition-
ally, a recent BRAT survey of the Foul Area disposal site off the coast of New 
England showed that benthic resource food values on site were increased as a 
result of disposal activities relative to offsite conditions for many of the 
target flatfish foraging strategies examined, particularly fish foraging for 
smaller prey living near the sediment-water interface (Lunz, 1986). 

Existing benthic communities found on site are a<la?ted to fine-textured, 
medium silt/coarse silt bottoms. Potential changes in bottom sediment grain 
size distribution resulting from dredged material disposal woulij likely have a 
detrimental impact on many of the resident infauna! species (i.e., due to 
lower reproductive potential, impaired recruitment success, and survival of 
young) as well as negatively influence the ability of buried adults to 
vertically migrate and survive burial (Maurer, et ,11., 1970). • 

Under the effects definition for Site Condition II (see section 2), some sub-
lethal impacts to onsite tenthos are possible from chronic exposure to dredged 
material. These impacts are not expected to extend beyond the disposal site. 
The PSDDA monitoring program includes an analysis of benthic community health 
around the disposal site to ensure that biological impacts are not occurring 
off the disposal site. The severity and extent of biological effects from the 
Site Condition II are not expected to be significant, since the majority of 
the taxa found at the selected site (polychaetes, bivalves; Clarke, 1986) are 
not known to be acutely sensitive to chemicals of concern. Effects associated 
with Site Condition II may include sublethal impacts within the disposal site. 
Potential increases in the mortalities of the more sensitive, but less abun-
dant, crustacean species may also occur (see section J.O2(b)(l)(b)). However, 
these are not considered to be unacceptable adverse effects • 

. Cumulative effects of exposure to the dredged material could result in a 
reduction in population and community biomass of equilibrium (Stage III) 
species, with a corresponding increase in abundances and biooass of more 
pollution and physical disturbance tolerant pioneering (Stage I) species. 
Tltis pattern will also be maintained by the periodic physical disturbance of 
the site during disposal operations. Tissue concentrations of contaminants 
may also increase in onsite benthos exposed to the dredged material. 
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Impacts that occur off of the site would not be significant, consisting of 
food web impacts, and possibly sea surface microlayer impacts. The former 
involves mobile benthos (crab, shrimp, etc.) feeding on disposal site benthos 
and migrating off of the disposal site with a chemical body burden and, per
haps, chronic effects, and contributing chemicals via predation or decomposi
tion to the bay food web. The degree of food web transfer is unknown, but 
should not be significant, due to the nature of the site management condi
tion and because few mobile species are present in this area. Nearshore, 
intertidal and subtidal invertebrate fauna would not be significantly impacted 
from the disposal operations due primarily to their distance from the disposal 
site. Existing sea surface microlayer chemicals may occasionally contact the 
nearshore benthos as a result of currents, tidal actions, and wind moving 
chemicals onshore. In the case of Commencement Bay site 1, the probability 
that contaminants from the disposal material would significantly contribute to 
the existing sea surface chemical load, with sig- nificantly increased 
impacts, is considered low (Word and Ebbesmeyer 1985; Word et al., 1986; Hardy 
1986). 

(b) Intertidal. Intertidal invertebrates would be impacted by 
any development of the nearshore environment for use as confined disposal 
sites. Physical impacts to sedentary species from dredged material disposal 
would be the immediate loss of intertidal communities due to burial during 
disposal activity. Effects observed at the nearshore site are expected to be 
sublethal in nature if material disposed in the nearshore environment contains 
chemicals in concentrations characterized as Site Conditon II. Some acute 
impacts could be expected if dredged material exceeds Site Condition II. 
Species impacted would include copepods and gammarid amphipods, which can 
comprise 30 to 40 percent (by abundance) of the species present in intertidal 
communities. Chemical impacts are expected to be localized to the area 
immediate to the effluent outfall. Overall impact to intertidal communities 
would be dependent on both the amount of nearshore area taken for disposal 
site use and the level of chemicals in the material disposed. 

(c) Mobile Crab and Shrimp Resources. As no Dungeness crab 
(Cancer magister) were caught in the selected disposal site, it is assumed 
that they are not present there (or, if present, are present in very low num
bers). Disposal operations at the site would not impact Dungeness crab at any 
time of year. Impacts on shrimp would be primarily burial in the immediate 
disposal site. This impact would be minor as only low densities of shrimp 
occur at the site regardless of season, and Commencement Bay shrimp popula
tions would likely not be significantly impacted. Repeated disposal events 
could eventually lead to mortalities of the migrant survivors due to physical 
impacts. 

Possible onsite impacts could be due to exposure of shrimp immigrating to the 
site with subsequent chronic, sublethal effects, including bioaccumulation, 
and possibly reproductive, and other physiological impacts. Again, because of 
the low numbers of shrimp that utilize the site, overall potential impact to 
bay shrimp resources is considered insignificant • 
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(4) Fish. 

(a) Anadroraous Fish. Impacts of disposal operations on important • 
juvenile salmon populations will be negligible, primarily because no disposal 
operations will occur between March 15 and June 15, the "window" designated by 
the Washington State Department of Fisheries to protect juvenile salmon during 
downstream migration. The majority of the juvenile salmon populations will 
have migrated out of Commencement Bay by June 15. 

Disposal would occasionally be coincidental with the presence of early or late 
migrants (especially chinook salmon) or with those species that may tend to 
remain in the bay for extended periods of time (e.g., searun cutthroat 
trout). These juveniles would not be impacted by the disposal operations 
unless they frequented the disposal area where they could pass through the 
turbidity plume and be subject to turbidity impacts. Impacts could include 
interference with oxygen exchange due to suspended solids clogging gill sur
faces, and slightly lowered oxygen availability due to biological oxygen 
demand of the suspended dredged material that forms the disposal plume. 
Impacts to juveniles due to exposure to chemicals in the plume would probably 
be negligible as most chemicals would be unavailable, bound to the sediment 
particles, rather than dissolved in the water column where they could be 
absorbed across gill surfaces. These impacts, if they occurred at all, would 
be minor since juveniles typically avoid disposal plumes, and the site is not 
located in primary juvenile migratory pathways. 

Adult salmon and trout migrating through the bay would also not be signifi-
cantly impacted by disposal operations as the majority of the fish would avoid • 
disposal-associated turbidity plumes. Those fish that contact the plume, 
however, would be temporarily impacted from short-term clogging of their gills 
by suspended material, and from slight depressions in dissolved oxygen due to 
the biological oxygen demand of the dredged material. However, these condi-
tions are far less severe than the fish encounter when they migrate up the 
Puyallup River which has a high content of silt due to glacial runoff in the 
summer and fall and highwater and floods in the winter. 

Contribution of chemicals to the sea surface microlayer from the dredged mate
rials may occur, but is expected to be minor relative to existing levels of 
chemicals from other sources (\lord et al., 1986; I-iardy, 1986). Actual chemi
cals and their concentrations would be difficult to identify/measure in view 
of many source contributions in Commencement Bay. Adult salmon may occasion
ally swim at the surface for short periods and therefore contact the micro
layer during their milling behavior, however, physiological effects due to 
dredged material chemicals would not be expected to occur. For there to be a 
noticeable impact on adult salmon fished in the bay, the salmon would have to 
swim for extended periods of time at the surface and near to the disposal area 
or microlayer "plume" to absorb cheraicals via the gills, possibly resulting in 
minor physiological impairments. Swimming at the surface for extended periods 
is not typical of migrating adult salmonids. In general, disposal operations 
involving material suitable for Site Condition II should not significantly 
iwpact physiological mechanisms/behavior patterns of adult salmon in 
Commencement Bay. 
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(b) Bottom Fish Resources. Negligible bottom fish resources 
were found on or near the selected site during site specific studies in 
September, June, and September 1986 (section 3.02(b)(3)(d)). It is therefore 
probable that the area in Commencement Bay occupied by the selected site does 
not represent prime bottomfish habitat. Nevertheless, some direct and second
ary impacts to bottom fishes are expected to occur as a result of disposal of 
dredged material at this site. Clumps of cohesive material impacting the bot
tom may bury flatfish such as Dover sole within the "250-foot" diameter bottom 
impact zone (see section 2.03(h(l)). Any fish found outside the bottom impact 
zone will likely escape direct impacts, but may suffer some respiratory dis
tress due to gill clogging and/or low dissolved oxygen levels (i.e., due to 
lugh COD/BOD levels), induced by elevated levels of suspended solids within 
the dredged material plume. It is highly likely that fish will avoid stress
ful levels of suspended dredged material by temporarily moving out of the 
area. In conclusion, because only low numbers of bottom fish resources were 
found on site, direct physical impacts from disposal on these resources are 
not expected to be significant. 

Bottom fish resources may also be affected through secondary impacts resulting 
from disposal of dredged material in the preferred disposal site. Benthic 
communities within the impact zone are expected to be temporarily lost as a 
result of burial and smothering, further lowering the value of the area as 
food habitat for bottom fish. As this area does not appear to be a prime 
feeding habitat area for bottomfish in general (Clarke, 1986), the impact of 
this habitat loss to fish resources is not expected to be significant. 

Benthic resources, however, are expected to recover during periods of disposal 
inactivity. Fish food habitat values might even increase as a result of 
increased production of pioneering (stage I) opportunistic species on the dis
posal mound (Rhoads et al., 1978; Becker 1984; Lunz, 1986). Bottom fish 
foraging on these opportunistic species may bioaccumulate chemicals through 
dietary intake of prey. Direct accumulation of chemicals might also occur 
through skin and gill membranes as a result of their intimate association with 
the bottom sediments, particularly when buried in the sediments. Because the 
area of the disposal site only represents a relatively small portion of the 
foraging habitat for demersal bottom feeding fish in Commencement Bay, and 
documented fish food habitat resources on site are uniformly low, only very 
low levels of chemical bioaccumulation in fish predators are possible. 

(c) Freshwater Fishes. For disposal of material unacceptable 
for unconfined, open-water disposal, impacts to freshwater fish could result 
from the introduction of effluent discharge from upland confined disposal 
sites into freshwater habitats. Two sources of impacts are associated with 
effluent discharge: (1) impacts due to increases in turbidity and siltation, 
and (2) impacts due to increases in chemicals • 

4-39 



Fish species in general, and freshwater game fish in particular, have a low 
tolerance for increases in turbidity (Canter et al., 1977). Fish mortality 
due to asphyxiation is often the result of the coating effect of fine parti
cles settling on the gill filaments (Sherk and O'Connor, 1975). Eventual 
reduction in fish population size and even local species elimination have been 
found as a result of increasing turbidity levels in streams that typically had 
low background levels of suspended solids (Hollis et al., 1964). 

Another possible impact due to turbidity and siltation on fish populations is 
through the reduction in spawning ground habitat (Hollis et al., 1964). Ripe 
running fish will abandon previously used spawning grounds if siltation is too 
great. Siltation will result in suffocation of fertilized eggs by reducing 
oxygen exchange across the egg surface. 

Freshwater fish are generally more sensitive to chemicals of concern than are 
marine species and are therfore more susceptible to chemicals associated with 
effluent runoff from confined disposal sites. In addition, toxic metals are 
more readily available to organisms in freshwater than in saline waters, in 
effect increasing the exposure environment. The relative potential for 
impacts to freshwater fish under this alternative is less than the impacts 
that would be predicted if Site Condition I had been chosen for the uncon
fined, open-water disposal site and greater than the impact if Condition III 
had been chosen. 

(5) Terrestrial Wildlife. Uevelopnent of upland and nearshore con
fined disposal sites would require the destruction of wildlife habitat and 
cause significant adverse impacts to terrestrial wildlife. The types of wild
life and number of species impacted by site construction would depend on the 
specific type of habitat being destroyed. Disposal site construction on a 
field would impact generally smaller-sized animals and relatively less diverse 
communities than would be expected if forested laud were utilized as sites for 
confined disposal. The significance of the impact to terrestrial species will 
depend upon the availability of nearby habitat (and its carrying capacity) to 
assimilate displaced wildlife. Relative impacts under this alternative will 
be less tilan those predicted if Site Condition I had been chosen for the 
unconfined, open-water disposal site and greater than impacts if Condition III 
had been chosen. 

(6) Birds. 

(a) Water Birds. The only direct !□pacts of open-water disposal 
on waterbirds would appear to be the result of temporary turbidity, temporary 
loss of prey source, and potential impacts to intertidal organisms from drift 
of suspended dredged material. Turbidity limits visibility and makes feeding 
difficult, if not impossible. Turbidity from disposal activity, however, is 
localized and temporary. Furthermore, waterbirds will avoid the turbidity 
plume and feed elsewhere. Benthic resources at the disposal site are gener
ally not utilized as food by waterbirds. Few birds dive greater than 120 feet 
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(cormorants and loons may), which limits the impacts to a few species. Fur
thermore, stomach samples of deep-diving birds indicate that bottomfish com
prise only a small proportion of the total diet. Thus, these birds do not 
depend on bottom-living organisms, and, in fact, primarily utilize free 
swimming fish such as herring and smelt. 

Even if the disposal areas were utilized by waterbirds and the sites did not 
fully recolonize, the total area of impact is small relative to the potential 
feeding area in Puget Sound. Waterbirds are mobile; also, the preferred site 
has relatively low biological productivity to begin with, such that the loss 
would be minimal. The potential loss of intertidal organisms from drift of 
suspended material is considered to be minimal and will not affect waterbirds. 

The selected site is not presently nor historically an area of concentration 
of waterbirds. Commencement Bay's primary value to waterbirds is in the pro
tected intertidal areas, where most of the waterbird species can find refuge 
and a food resource. Significant impacts could be expected to shorebirds if 
nearshore areas were developed as confined disposal sites. 

(b) Terrestrial Birds. Terrestrial birds could be significantly 
impacted under the preferred alternative depending on the types of upland 
habitat used for construction of confined disposal sites. Impacts would be 
greater if forested land were used relative to cleared land because of the 
greater diversity of birds associated with the former. Following reclamation 
of the area after the life of the disposal site, sublethal chronic impacts to 
terrestrial birds could occur due to ingestion of plants and animals that have 
accumulated contaminants arising from the dredged material. 

• (7) Marine Mammals. No significant long-term impacts to marine 

• 

mammals indigeneous to or migrating through Commencement Bay are expected from 
disposal of dredged material at the selected site. No marine mammals dis
cussed in section 3.02(b)(4) are abundant in Commencement Bay, and their 
presence in the selected disposal site would only be a rare occurence. It is 
therefore probable that no significant physical or chemical impacts to marine 
mammals are expected. Those mammals in the vicinity of the disposal site dur
ing a disposal operation,, would likely avoid the area during the dumping 
activity. Marine mammals feeding on bottomfishes and macroinvertebrates in 
the vicinity of the disposal site may accumulate small levels of chemicals 
concentrated in their prey, although the amount attributable to the disposal 
site itself would probably not be significant due to their wide ranging 
foraging habits and the small percentage of site use (Wright, 1978). 

(8) Endangered and Threatened Species. Biological assessments have 
been prepared that evaluate potential impacts to bald eagles, gray whales, and 
humpback whales (exhibit A). The only species on the Federal list that are 
found in Puget Sound are the gray whale, humpback whale, peregrine falcon, and 
bald eagle. Gray whales are regularly, though infrequently, sighted in Puget 
Sound. These are considered stragglers which may or may not feed while in 
Puget Sound. Some of the few recent sightings of gray whales in Puget Sound 
have been relatively close to the preferred disposal site. In each case, the 
whales were present for no more than 1 day and were not seen again in the same 
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area. The implication is that the whales are "passing through" (and in all 
likelihood not feedinB) and find no special attraction for any one area. It 
thus appears that selection of the proposed disposal areas would not impact 
gray whales, regardless of the sites ultimately selected. Much the same 
arguments can be made for humpback whales. 

Peregrine falcons are rarely observed in the vicinity of any of the selected 
disposal areas; rarely enough, in fact, that the U.S. Fish and Wildlife 
Service did not include this species on its list of species that should be 
considered in the biological assessment. Their prey base consists of small 
waterbirds, primarily ducks such as teal, and shorebirds. l'eregrines prefer 
to swoop on large flocks of such birds, where they have great-er odds of find
ing one that is weak or confused and, hence, easy prey. Such flocks are raost 
often in protected bays in intertidal or shallow subtidal habitats. The open
water disposal site is relatively unprotected and generally does not attract 
large numbers of waterbirds. The lack of such large flocks at the proposed 
disposal area suggests that selection of the site would not impact peregrines 
(since their prey base would not be affected). 

Bald eagles are present throughout the year near the selected site. They feed 
on whatever may be present (ducks, gulls, live surface-swimming fish, dead 
animals washed ashore, etc.). Again, concentrations of birds or fish are 
helpful for prey-capture success. The selected disposal site for Commencement 
Bay Phase I does not have large concentrations of animals and thus feeding by 
bald eagles would not be affected. 

Other potential affects associated with the disposal site include primarily 
human disturbance and noise from disposal barges. The most important consid
eration is that the selected site is not near regular areas of animal use. 
Thus, human disturbance and noise are not expected to affect any endangered 
species. 

c. Impacts and Their Significance to Human Environment. 

(1) Social Economic. Adverse lmpacts to waterborne commerce move
ments in Cor,.1mencement Bay and vicinity and related port terminal and indus
trial development are expected to be substantially less with this alternative 
relative to the No Action alternative. Because of higher costs associated 
with dredging and dredged material disposal, dredging cycles may be extended, 
over tnat experienced in the past. however, delays in drejging activity would 
be less under this alternative than those expected if Site Condition I were 
chosen for management of the unconfined, open-water disposal sites. The 
Dredging and Disposal Activity section (see below) presents a comparative 
analysis of the costs associated with dredging under the alternatives 
considered by PSDDA. 

Icpacts to sport fishing could also occur due to displacellient by tugs ·and 
barges at the disposal site (see Navigation section below). In addition, 
impacts to land and beach use could also be expected if nearshore and upland 
disposal sites were developed in recreational areas. Overall, social economic 
impacts are not expected to be significant. 
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(2) Transportation • 

(a) Navigation. Normal average annual dredged material disposal 
activity in Commencement Bay is expected to be about 20 to 25 days per year, 
somewhat above the level experienced over the past 15 years. Disposal 
activity could be considerably greater than this level for several years if 
the Blair-Sitcum Navigation project is undertaken. Actual activity would 
depend on the specific dredging projects, and the results of chemical and 
biological tests performed on material to be dredged. As navigation channels 
would be maintained, there would be no adverse impacts on navigation activity 
due to channel shoaling. Barge-tug movement during disposal operations is not 
expected to be much different than at present and consequently there should be 
no significant navigation conflicts with commercial or pleasure craft. 

Since disposal typically is accompanied by dredging, the Commencement Bay 
selected site would not be used during the salmon and steelhead outmigration 
window: March 15 through June 15. During times of normal site use, disposal 
activity at the site would be expected to average about 1 to 2 barges per day, 
with peak activity of 5 barges per day (table 4.9). 

When proceeding to the disposal site, tug and barge combinations move at a 
slower rate loaded than unloaded. Average travel speed is typically around 
5 knots. Once on site, disposal operations within the 1,800-foot diameter 
disposal zone usually require between 5 and 10 minutes. On occasion, weather 
constraints and repositioning requirements (to ensure proper location of dis
posal) can increase the onsite time to as much as 20 minutes. Using an average 
of 10 minutes, and assuming one to two barges per day, normal site occupancy 
could amount to about 10 to 20 minutes per day or about 6 hours per year. 

Though delays in disposal activities could result from avoiding conflicts with 
tribal fisheries (see below), they are unlikely, given the limited anticipated 
use of the site, and the existing and proposed coordination between dredgers 
and the tribes. 

Disposal operations at the selected site would represent a slight increase in 
navigation traffic for the site proper. With increased water traffic, there 
is an increase in risk of minor oil leaks or spills, and of vessel colli
sions. The location of the disposal site, the infrequent site use, and the 
short duration of site occupancy indicate that these risks are not significant 
and are likely not measurable. 

(b) Land. Impacts to land transportation would be considerably 
less than those resulting from the No Action alternative, as about 80 percent 
of future dredged material is expected to be found suitable for open-water 
disposal at the Commencement Bay site. Truck hauls and traffic congestion 
associated with upland disposal would be substantially less than under the No 
Action alternative, where most dredged material would be placed in nearshore 
or upland sites • 
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(3) _Dredging and Disposa;l. Activity. The overall impact of this 
alternative on dredging activity in Commencement Bay would be an increase in 
the volume of material found acceptable for unconfined, open-water disposal 
over that allowable under existing interim criteria. Currently, the suitabil
ity of material for open-water disposal in Commencement Bay is based on the 
Puget Sound Interim Criteria (PSIC). Using PSIC, only about 6 percent of the 
future Commencement Bay area material is expected to be acceptable for uncon
fined, open-water disposal. Under the selected alternative, 3.9 million c.y. 
of material (100 percent) is projected over the next 15 years to be found 
acceptable for unconfined, open-water disposal at the Commencement Bay dis
posal site (table 4.2). Actual disposal volumes will depend upon the outcome 
of chemical and biological tests conducted on the material and the specific 
projects proposed for dredging. Costs of dredging (includes testing, dredg
ing, disposal, compliance inspections, and open-water site monitoring costs) 
over the next 15 years in Commencement Bay, using Site Condition II, would be 
approxi@ately $23,39u,OOO (table 4.4). Assumptions and detailed calculations 
used in deriving these estimates are described in EPTA (part II, section 10). 
It is anticipated that as source control improves and project-specific 
experience and data become available, the portion of .future dredged material 
that is acceptable for unconfined, open-water disposal will go up. 

(4) Native American Fishing. The selected alternative for 
Commencement Bay should not increase the potential for tribal fishing gear 
damage and/or reduced fishing time resulting from use of the unconfined, open
water disposal site. The relatively limited amount of dredging that is con
ducted in Commencement Bay is likely the main reason why known conflicts have 
not occurred. Tribal fishing rights will be protected fror:t disposal vessel 
conflicts with specific project actions accomplished via the Section 404 
penuit process. See section 2 for additional discussion of this issue. 

Possible tribal concerns regarding the impact of the PSDDA proposal to water 
quality and fisheries resources upon which the tribal activities are dependent 
are addressed earlier in this section 4. 

(5) Non-Indian Commercial and Recreational Fishing. Non-Indian fish
ing activities may be displaced during the discharge of dredged material at 
the selected disposal site. At times of major dredging activity, this dis
placement could persist for 5 to 10 minutes, up to five times per day. The 
selected disposal site has been located to minimize potential conflicts witl1 
known commercial and sports fishing activities. It is anticipated that dis
placements, should they occur, are more probable for sports fishermen than for 
commercial activities. The disposal site location and the short duration of 
site use, are expected to preclude any significant adverse effects to fishing 
activities and catch success in these waters. 

(6) human Health. 

(a) Via Seafood Consumption. No impact on human health is 
anticipated from the consumption of seafood that might be in or near the dis
posal site. Only suitable dredged material will be allowed for disposal at 
the site. No significant impact to human health is expected with Site 
Condition II. 
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(b) Via Drinking Water. When marine/brackish, dredged material 
is placed in a confined nearshore or upland disposal facility, the potential 
exists to generate leachates having adverse impacts on ground water and sur
face water used for drinking. Under this alternative, material forecasted to 
be found unsuitable for unconfined, open-water disposal will have to be placed 
in a confined site. If the material is placed in a nearshore or upland facil
ity, then potential for drinking water chemical impacts exists, especially if 
design features such as leachate collection systems, effluent control, or run
off control are not used or fail. Development of any upland or nearshore dis
posal sites, and the types of material allowed in these sites, would be 
subject to State and Federal regulations designed to protect drinking water 
sources. The relative potential for ground water chemical impacts under this 
alternative is less than the impacts that would be predicted if Site Condition 
I had been chosen for the unconfined, open-water disposal sites and greater 
than the impacts if Condition III material had been chosen. 

(c) Via Inhalation of Dust. Dredged material placed on nearshore 
and upland disposal sites provides a potential source of dust with chemicals 
of concern that could have an impact on workers and residents living around 
such a site. Dust production can especially be of concern at multiuser sites 
where the deposited dredged material is being reworked. This can also be the 
case at a disposal site that is being prepared for alternate uses. The impacts 
to human health from inhalation of dust can be minimized by the application of 
suitable ground cover. The relative potential for dust production under this 
alternative is less than would be predicted if Site Condition I had been 
chosen for the unconfined, open-water disposal sites, and is greater than if 
Condition III had been chosen • 

(d) Via Direct Exposure. Little direct exposure of humans to 
contaminated dredged material occurs. The only segment of the population that 
might be expected to come into direct contact with dredged material are 
workers on dredging crews and at upland and nearshore disposal facilities. 
Material that is highly contaminated could be placed in secure disposal sites 
where protection against exposure to chemicals would be minimized by opera
tional procedures (i.e., wearing protective clothing and respirator, security 
to limit access to the site, application of coverage soil for disposal). 

(7) Noise. There have been no measurements of ambient noise levels 
or of the actual noise at the shore which would be produced by disposal equip
ment operating at the Commencement Bay site. However, noise studies have been 
done at the shore adjacent to the Fourmile Rock disposal site in Elliottt Bay 
that provide some estimation on the noise impact of disposal operations. 

Between 20 September 1985 and 24 June 1986, eight separate noise studies were 
conducted in the residential area near the E'ourmile Rock site by two noise 
consultants. Ambient noise measured between 35 and 70 dBA and averaged from 
35 to 51 dBA during the different measuring·periods. Noise from tugs and tug
barge combinations was measured at between 37 and 46 dBA. The average noise 
levels were in the low 40's. The exception was one barge which measures 
58 dBA for a short time. Muffling has since been added to bring the noise 
level down further. In a number of cases, the noise testers reported that the 
tugs and barges could not be heard above ambient noise at the shore • 
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The selected Commencement Bay site will be at least 2,500 feet from the 
Commencement Bay shoreline. It is assumed that noise impacts from use of the 
site will be well within State and Federal noise standards and, in many cases, 
unnoticeable. Noise impacts at the shoreline should also be within standards 
set by Pierce County which allows for noise emissions from any watercraft to 
80 dBA at the receiving property except between 10 p.m. and 7 a.m. when the 
limit at residential receiving properties is 63 dBA. 

(8) Esthetics. Disposal operations are not expected to signifi
cantly affect the esthetic quality or experience in Commencement Bay and 
vicinity. The disposal operations will be only a minor part of the marine 
activities ongoing in a busy harbor/marine transport area. Viewers from the 
various shoreline areas identified in section 3 will see the occasional pres
ence (between one and five times daily during normal dredging operations) of a 
tug and barge moving into the outer bay area, spending about 5 to 10 minutes 
for disposal, and leaving the area. The tug and barge will not be readily 
noticeable from the downtown Tacoma or inner bay areas, and should not be 
obtrusive to closer viewers, such as from Point Defiance Park and Browns 
Point. Viewers from these latter areas may observe a localized turbidity 
plume in the immediate vicinity of the barge immediately following disposal. 
This plume will be short term and may be masked at times by Puyallup River 
runoff during high flow periods. Some viewers may perceive the tug and barge 
activity in a positive sense, in that it is an integral part of normal marine 
activities and does not detract from the overall view experience. 

(9) Historic Impacts. As part of the disposal site identification 
mapping studies, a literature search was undertaken to establish if any his
torically significant shipwrecks were located within the Commencement Bay 
selected or alternative disposal sites. None were identified (DSSTA). Also 
additional literature reviews and sidescan sonar studies were made of the 
selected site in March 1988, confirming the earlier review. Further coordi
nation was and is being accomplished with the State of \Jashington Office of 
Archaeology and Historic Preservation (see FEIS exhibits C and D). 

d. Cumulative Impacts. Disposal operations at the selected site may 
contribute to several ongoing impacts to the water and air resources that are 
described in section 3. Marine water quality, air quality, intertidal and 
subtidal macrofauna, plankton, neuston, marine mammals, anadromous and marine 
fishes, and threatened or endangered species could all experience some 
effect. None of these contributions, however, will exceed very minor levels. 
The only resource expected to receive measurable cumulative impacts in 
Commencement Bay is the disposal site sediments and the benthos that are 
permanent or temporary residents in those sediments. 

In Commencement Bay, disposal of suitable dredged material at the selected 
site could potentially degrade a portion of the site's deepwater benthic 
habitat by increasing the levels of chemicals present in the sediments. 
However, sediment in that portion of the selected site that overlaps with the 
existing site may be improved. Since material that is substantially cleaner 
than that allowed under the Site Condition II will also be discharged at the 
site, the actual condition of the site is expected to be substantially better 
than Site Condition II. Overall, cumulative effects of the selected alterna
tive are not expected to be significant. 
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e. Relationship to Existing Plans, Policies, and Controls • 

(1) Clean water Act, Sections 404/401. Procedures used in identifying 
the selected Commencement Bay disposal site and site management condition are 
consistent with the 404(b)(l) Guidelines for Specification of Discharge Sites 
for Dredged or Fill Material (40 CFR Part 230). Federal advance identification 
of the selected site as suitable for disposal of dredged material pursuant to 
part 230.80 of the Guidelines is addressed in exhibit B. The selected site 
and site management condition are also consistent with Ecology guidelines for 
State water quality certification pursuant to Section 401 of the CWA. 

(2) Coastal Zone Management. The Coastal Zone Management Act (CZMA) 
(Public Law 91-583: 86 Stat. 1280) was passed by the United States Congress in 
1972. In June 1976, the State of Washington Coastal Zone Management Program 
(CZMP) was approved to receive funding allowing the CZMA to be implemented via 
the State Shoreline Managment Act (SMA) of 1971. As passed by the State 
legislature, the SMA provides "for the management of Washington's shorelines 
by planning and fostering all reasonable and appropriate uses." The SNA is 
implemented through detailed planning efforts that culminated in the Shoreline 
Master Programs (SMP) for the large municipalities and counties of the State. 
The selected alternative is consistent with the SMA and the current State 
CZMP, satisfying consistency with State and Federal coastal zone management 
requirements. 

(3) Pierce County Shoreline Master Program. The selected disposal 
site is located within the jurisdiction of Pierce County, which adopted its 
shoreline master program in 1979. The site lies within the shoreline 
environment classified as urban. Dredged material open-water disposal is 
listed as a permitted or conditional use. The selected alternative is 
consistent with the county's master program as presently written. 

(4) Department of Natural Resources (DNR) Policy on Open-Water 
Disposal of Dredged Material into Puget Sound. Sites throughout the Puget 
Sound area have been designated by DNR for open-water disposal. If the 
dredged material cannot be beneficially utilized (e.g., creation of artificial 
islands, landfill), and it is approved by all of the various regulatory 
agencies for unconfined, open-water disposal, it can be deposited in one of 
the DNR sites. Fees and leases from DNR and permits from other agencies are 
all required before disposal of dredged material can occur. The selected 
Commencement Bay site will be an approved DNR open-water disposal site once 
the local shoreline permit has been granted by Pierce County. 

(5) Executive Order 11990, Protection of Wetlands. The intent of 
Executive Order 11990 is to protect wetlands because of the significant cumu
lative losses that have occurred, and due to their high value to biological 
productivity and their many other critical functions. As the selected 
Commencement Bay site lies in water over 500 feet deep, no wetlands would be 
directly affected. Dredging projects which could affect wetlands would be 
evaluated on a project by project basis at the time the project is reviewed 
for permits under Section 404 of CWA • 
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(6) Executive Order 11988, Flood Plain Management. The intent of 
Executive Order 11988 is to provide guidance and regulation for projects 
located in, and affecting, the flood plain. Executive Order 11988 requires, 
to the extent possible, avoidance of long- and short-term adverse impacts 
associated with occupancy and modification of flood plains. 

As the selected open-water disposal site lies in water over 500 feet deep, no 
direct flood plain impacts would be involved by use of this site. Dredging 
projects which could affect the flood plain would be evaluated on a project by 
project basis at the time the projects are reviewed for permits under Section 
404 of the CWA. 

(7) Puget Sound Water Quality Comprehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan was adopted 17 December 1986. The contami
nated sediment and dredging program of the plan contains a sediment program 
goal "to reduce and ultimately eliminate adverse effects on biological 
resources and humans from sediment contamination throughout the Sound by 
reducing or eliminating discharges of toxic contaminants and by capping, 
treating, or removing contaminated sediments." The plan also adopts the 
following policies which shall be followed by all State and local agencies .in 
actions affecting sediment quality, including rulemaking, setting priorities 
for funding and actions, and developing permit programs: 

"All government actions will lead toward eliminating the 
presence of sediments in the Puget Sound basin that cause 
observable adverse effects to biological resources or pose a 
serious health risk to humans." 

"Programs for management of dredeing and disposal of 
sediments should result in a net reduction in the exposure of 
organisms to adverse effects. (The intent of this policy is 
that dredging and disposal contribute to the cleanup of the 
Sound by allowing unconfined, open-water sites to have only 
low levels of contamination and to dispose of more contami
nated sediments in a manner that prevents continued exposure 
of organisms to adverse effects. For proposals where dredg
ing will expose contaminated sediments, project-specific 
mitigation measures may be required." 

"Remedial progra□s (which raay include capping inplace) shall 
be undertaken when feasible to reduce, with the intent of 
eliminating, the exposure of aquatic organisms to sediments 
having adverse effects." 

The selected site is located to minimize tht:! exposure of aquatic animals to 
dredged material placed there. The site is relatively nondispersive and situ
ated away from a high abundance of important aquatic species and from human 
use areas. Although the species potentially exposed to the dredged material 
at the disposal site are different from those present at the dredging site, 
the net effect of the dredging and disposal action could be to reduce overall 
exposure potential by moving the material from shallow estuarine areas to 
deeper marine waters. 
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Per the definition of the selected site management condition, the material to 
be discharged at the unconfined, open-water sites is not expected to pose a 
serious risk to human health. Though the selected condition could poten
tially result in some "observable adverse effect" in the form of sublethal 
effects to any organisms that remain onsite for an extended period of time, 
the discharge of substantially better (or "cleaner") material on the sites 
would likely result in an actual or average condition comparable to the stated 
plan policy. 

The dredger does not typically control the original discharge of chemicals of 
concern into the aquatic environment. Nevertheless, the PSDDA study has high
lighted the importance of the PSWQA goal relative to "reducing or eliminating 
discharges of toxic contaminants" into the Sound. As this goal would be 
achieved through improved source control, material dredged from the Sound's 
waterways should improve in quality, as should the condition at the disposal 
sites. Consequently, source control must remain a high priority for 
protection of the Sound. 

For the reasons described above, the PSDDA selected alternative for 
Commencement Bay is considered to be consistent with the 1987 Puget Sound 
Water Quality Comprehensive Plan. 

(8) American Indian Religious Freedom Act. The American Indian 
Religious Freedom Act of 1978 (AIRFA) requires Federal agencies to ensure that 
none of their actions interfere with the inherent right of individual Native 
Americans (including American Indians, Eskimos, Aleuts, and Native Hawaiians) 
to believe, express, and exercise their traditional religions. These rights 
include access to religious sites, use and possession of sacred objects, and 
the freedom to worship through traditional ceremonials and rites. The AIRFA 
requires consultation between Federal agencies an Native Americans to ensure 
tt1at federally supported projects or projects on Federal land do not infringe 
on the religious practices of Native Americans. 

Coordination between PSDDA agencies and potentially affected tribes has 
occurred throughout the study, and is an ongoing process. 

4.04 Alternative CB2-II: Commencement Bay Site 2 With Site Condition II 
Material. The potential environmental effects of disposal of Site Condition 
II dredged material at the alternate site in Commencement Bay (site 2) are 
mostly identical to those of the selected alternative (site 1). This is a 
direct result of the site identification process: both sites are located in 
relatively nondispersive environments and are positioned to minimize disturb
ance to key bottom resources. In adjusting the site locations to meet these 
site identification factors, the final locations of the two sites now over
lap. Consequently, there are very few differences in their physical, biologi
cal and human environments, and few differences in environmental effects would 
result by their use as dredged material disposal sites. Those differences 
that have been identified are described below. Environmental consequences for 
cumulative effects and relationship to existing plans, policies and controls 
by use of site 2 would be the same as those described above for site 1 . 
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a. Impacts and Their Significance to the Physical Environment. Environ
mental consequences from disposal of acceptable (per Condition II) dredged 
material at the Commencement Bay site 2 would be the same as those described 
for site 1 above for water quality, marine and estuarine sediments, air qual
ity and land. Though data from the depositional analysis suggested that 
site 2 might be somewhat less depositional than site 1 (DSS TA, 1987), such 
that effects on sediments might also be somewhat different, the close proxim
ity of the sites and degree of similarity in their character suggest that the 
differences may not be measurable, and would not be significant. 

b. Impacts and Their Significance to the Biological EnvironYent. Envi
ronmental effects resulting from the disposal of acceptable (per Condition II) 
dredged material at site 2 in Commencement Bay would be identical to those 
described for site 1 above for flora, shrimp, crabs, bottomfish, anadromous 
fish, birds, marine mammals and threatened and endangered species. No 
significant differences exist between the two sites for these resources. 

Available data indicate that adverse effects to benthic invertebrate species 
(polychaete worms, molluscs, and less mobile crustaceans) would be somewhat 
higher at site 2 than at site 1. 'i'his is reflected in the higher benthic bio
mass present at site 2 (70 g/m2 in top 15 cm) when compared to site 1 
(42 g/m2). However, these observed differences are not statistically signifi
cant due to the high variability in the benthic communities at the sites. The 
Benthic Resource Assessment Technique (BRAT) confirmed these differences by 
noting that predators would see a slightly higher food value at site 2 when 
compared to site 1, but again not to the degree of statistical significance 
(DSS TA, 1987). Use of site 2 would result in the loss of these additional 
benthic resource values; however, for the reasons described for site l above, 
these losses are not considered significant. 

c. Im acts and Their Significance to the Human Environment. Use of the 
Commencement Bay site 2 with suitable per Condition II dredged material 
would result in the same environmental effects as those described for site 1 
for social economic values, transportation, dredging and disposal activity, 
Native American fishing, human health, noise and esthetic quality. This is 
due to the close proximity of the two alternative sites. 

4.05 Alternative CBI-I: Commencement Bay Site 1 with Site Condition I 
Material. Analysis of the environmental consequences of the Site Condition I 
alternative for Comuencement Bay is provided here in comparison to the effects 
of the preferred alternative (Level II). In general, the adverse effects of 
these two alternatives are similar in type, differing primarily in degree of 
effect in the various disposal environments. Substantially less material 
would be acceptable for unconfined, open-water disposal £or Site Condition I 
than for the preferred alternative. This could result in fewer or decreased 
adverse effects in the aquatic environment, and additional or increased 
adverse effects in the land and shore environments. 
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Though this alternative would result in less material placed at the uncon
fined, open-water site, the spread of the material would cover a comparable 
bottom area at the site; however, the depth of cover would be less. Conse
quently, differences between Condition I and Condition II in their physical 
impacts to site species would not be significant. The major differences 
between Condition I and Condition II result from the different level of 
biological effects permitted. 

In Commencement Bay, application of Site Condition I would result in substan
tially less material (1,348,000 c.y.) being found acceptable for unconfined, 
open-water disposal during the next 15 years than would be the case for Site 
Condition II (3,160,000 c.y.). 

The following subsections describe the differences in environmental conse
quences that would result from the use of Site Condition I compared to those 
incurred by use of Site Condition II. 

a. Impacts and Their Significance to the Physical Environment. Site 
Condition I would shift the primary water quality effects to nearshore, ground 
water and freshwater areas, with far fewer effects at the aquatic site com
pared to Site Condition II. A greater potential for chemical impacts to 
ground water and surface water is possible under this alternative compared to 
the preferred alternative, especially if design features are not used, or 
fail. As with Site Condition II, the effects at the unconfined site are 
intermittent and short-term, and are not considered significant. 

Compared to Site Condition II, Site Condition I would result in minimally 
different physical effects and modifications of marine sediments at the uncon
fined site due to the similar spread and distribution of the dredged mate
rial. Under this alternative, an increase over present concentrations in 
sediment chemicals would be expected at the disposal site. However, due to 
lower chemical concentrations in the dredged material, Site Condition I would 
result in fewer adverse effects within the unconfined site than Site Condi
tion II. On balance, the potential for technological control (more material 
would be placed in upland and nearshore sites where control technology can be 
more easily applied) provides the opportunity for Site Condition I to result 
in overall fewer adverse effects to sediment quality than with Site 
Condition II. 

Fewer barges utilizing the unconfined site means that feYler adverse effects to 
air quality would result at the site. However, the transport of the material 
via more trucks would mean a shift of air quality impacts to the land/shore 
environments, in closer proximity to human use. Overall, the adverse effects 
of Site Condition I to air quality are considered more substantive than those 
of Site Condition II. Though they would vary by the site being used, they are 
not likely to be significant. 

For the dredged material that is not acceptable for unconfined, open-water 
disposal under the Site Condition I option, an estimated 96 acres of land and 
shore habitats (see table 4.3) could be impacted in the Commencement Hay Area • 

4-51 



when the total estimated water and land/shore acreages are combined for each 
alternative, Site Condition I would result in ruore land (406 total acres) • 
committed than Site Condition II (339 total acres). The overall significance 
of Site Condition I effects to land compared to Site Condition II would depend 
on the relative value ascribed to the aquatic and land/shore acreages. 

b. Impacts and Their Significance to the Biological Environment. Site 
Condition I would result in fewer effects to aquatic flora at the unconfined 
site, because a smaller volume of material would be discharged at the site and 
this would have less potential for chemical effects. On land and nearshore 
environments, however, an increas~ in impacts to plants is possible. This is 
due to both an increase in acreage needed for disposal (loss of natural habi
tat) and placement of a greater volume of sediment with chemicals of concern 
in these environments. Overall, Site Condition I would result greater adverse 
effects to flora than for Site Condition II, because of the added impact to 
plants under Site Condition I. 

For invertebrates, the adverse physical effects of Site Condition I would be 
similar at the unconfined, open-water site as those of Site Condition II, 
though added physical losses of intertidal and subtidal shoreline habitat would 
occur. Site Condition I results in fewer adverse effects to invertebrates 
than Site Condition II. 

Aquatic marine fauna at the disposal site would be at less risk with Site 
Condition I than with Site Condition II. However, increased potential loss of 
shoreline habitat could significantly affect salmonids. The overall signifi-
cance of using Site Condition I, compared to Site Condition II, depends on the • 
relative value ascribed to these habitats and species. 

As with the case for Site Condition II, minimal impacts to waterfowl are 
expected from the disposal of dredged material suitable for Condition I at the 
open-water disposal site. Because of the potential loss of additional impor
tant habitat on land under this alternative, there is a greater probability 
for adverse impacts to birds than with Site Condition II. The same situation 
exists for threatened and endangered species. Though the species at risk will 
differ in the water and land areas, direct loss of land habitat represents a 
greater risk to these protected animals than do the disturbances at the open 
water site. 

c. Impacts and Their Significance to the Human Environment. Compared to 
Site Condition II, social economic impacts of Site Condition I would be pri
marily associated with greater land use issues and greater cost to navigation 
and marine-related industries. These would be associated with somewhat lesser 
risks to the aquatic site and greater risks to land and shore environments. 
In addition, truck transport of dredged material has the potential of 
adversely affecting traffic in and around land/shore disposal sites. Again, 
the overall significance of these tradeoffs depends on socially ascribed 
values to the impacted resources. 
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In Commencement Bay, the estimated volume of dredged material that would meet 
the Site Condition I over the next 15 years is small (1,348,000 c.y. or 
34 percent of the 3,929,000 c.y. forecasted for Commencement Bay; table 4.2a). 
Compared with activity expected if Site Condition II were adopted, the overall 
impact of Site Condition I on dredging activity would be to reduce, or at 
least delay, initiation of new projects and ongoing navigation maintenance 
cycles. The primary reason for the reductions or delays would be the increase 
in project costs associated with having to place more dredged material (that 
exceeding the Site Condition I) at other disposal locations. Additional 
delays could result during identification, designation, acquisition, and 
development of upland and nearshore disposal sites. The added cost of Site 
Condition I in Commencement Bay is estimated at about $25,000,000 (Site 
Condition I: $48,344,000; Site Condition II: $23,398,000) (table 4.6). 

Under this alternative, there would be less barge traffic at the open-water 
site, with fewer potential fishery conflicts and need to coordinate dredging 
activities. However, increased use of shoreline and land disposal sites could 
result in overall greater potential effects to resources and areas of impor
tance to tribal fisheries. In addition, barge traffic would persist to some 
nearshore sites. Given the low degree of potential conflict that would exist 
with the unconfined, open-water site with any alternative, the increased 
effects on land and shore areas suggest that Site Condition I would result in 
more significant adverse effects to Native American concerns than would Site 
Condition II. 

No difference in effects to human health would result from seafood consump
tion. Given the conservative approach applied in defining the site management 
conditions, Site Condition I should result in less risk to human health via 
seafood consumption than Site Condition II due to overall less volume and 
lower chemical concentrations that would go the unconfined, open-water sites. 
For both alternative Conditions I and II, the adverse effects to human health 
are not expected to be significant. 

Site Condition I would increase the potential for adverse effects to human 
health in the land and shore environments. Increased risk of drinking water 
chemical impacts would result at upland sites. Dust and direct exposure to 
the dredged material also represent concerns at land and shore sites. By 
proper technology control, it is possible to limit the primary exposure to 
individuals that must work on or around sites during dredged material dis
charge and site completion or modification. Though the actual risks and 
effects would be site specific, on balance, Site Condition I has the potential 
for greater adverse effects to human health than does Site Condition II. 

Noise impacts at the open-water site would be fewer with Site Condition I, but 
there would be measurably more noise effecti:; at land and shore sites. Over
all, the adverse effects to noise resulting from Site Condition I are 
considered more significant than those of Site Condition II • 
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d. Cumulative Effects. The location of the disposal site in Commencement 
Bay significantly contributes to the avoidance of direct and indirect adverse • 
effects to important human and environmental resources. The reduced chemical 
loading to the sound that would result with Site Condition I relative to Site 
Condition II would not offset the increased loss of land and nearshore habitat 
that would also occur. Though the consequences to land are site specific, 
given past disturbances of shoreline environments, the potential exists for 
significant cumulative effects to occur with nearshore disposal sites. Conse-
quently, Site Condition I has the potential for greater cumulative effects to 
the environment than Site Condition II. 

4.06 Alternative CBl-111: Commencement Bay Site 1 With Site Condition III. 
Analysis of the environmental consequences of the Site Condition III alterna
tive for Commencement Bay is provided here in comparison to the effects of the 
preferred alternative (Site Condition II). In general, the adverse effects of 
these two alternatives are similar in type, differing primarily in degree of 
effect in the various disposal environments. With Site Condition III, almost 
all dredged material would be acceptable for unconfined, open-water disposal. 
Of the 3,929,000 c.y. of material forecasted for dredging, only 153,000 c.y. 
is estimated to be found unacceptable per Site Condition Ill. This would 
result in additional or increased adverse effects in the aquatic environment, 
and a decrease in adverse effects in the land and shore environrnents. 

Though this alternative would result in more material placed at the uncon
fined, open-water site, the spread of the material would cover a comparable 
bottom area at the site. Consequently, differences in physical impacts to 
site species would not be significant. The major differences between Site 
Condition III and Site Condition II result from the different level of 
biological effects permitted due to chemicals in the dredged waterial. 

In Commencement Bay, application of Site Condition III would result in more 
volume (3,776,000 c.y.) of material found acceptable for the unconfined, open
water disposal sites in the next 15 years than for Site Condition II 
(3,160,000 c.y.) (table 4.2a). The following subsections describe tlie dif
ferences in environmental consequences that would result from the application 
of Site Condition III compared to those incurred by use of Site Condition II. 

a. Impacts and Their Significance to the Physical Environment. Site 
Condition III would shift the primary water quality effects from nearshore, 
ground water and freshwater areas, to the aquatic site compared to Site 
Condition II. Water quality at the open-water disposal site could experience 
overall greater adverse effects with the Site Condition III alternative. 
Potentially significant contributions to the sea surface microlayer and 
nepheloid layer are more possible with Site Condition III. As with Site 
Condition II, however, the effects at the unconfined site are expected to be 
intermittent and short term, and are not considered significant. 

Compared to Site Condition II, Site Condition Ill would result in similar 
physical effects and modifications of marine sediments at the unconfined site 
due to the volume and grain size distribution of the material. This would 
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result in a similar spread and distribution of the dredged material. However, 
due to higher chemical concentrations present in the dredged material, Site 
Condition III could result in greater biological effects at the unconfined 
site than Site Condition II. Sediment quality could be significantly altered 
by use of Site Condition III, which may possible lead to unacceptable adverse 
effects on biological resources. On balance, there is greater potential for 
Site Condition III to result in adverse biological effects than with Site 
Condition II. 

More barges would utilize the unconfined site; however, the increase in barge 
traffic relative to that for Site Condition II would not be significant and 
would not result in any change in impact to air quality at the open-water 
site. The reduction in transport of the material via more trucks would mean a 
shift of air quality adverse effects from the land/shore environments to the 
water environment. Overall, the adverse effects of Site Condition III to air 
quality are considered less substantive than those of Site Condition II. 
Though they would vary by the site being used, they are not likely to be 
significant in most cases. 

For dredged material that is not acceptable for unconfined, open-water dis
posal under Site Condition III, an estimated 5 acres of land and shore habi
tats (see table 4.3) could be iopacted in the CommenceLlent Bay Area. Addi
tionally, confined aquatic disposal sites would result in further modification 
of bottom area. When the total estimated water and land/shore acreages are 
combined for each alternative, Site Condition III would result in less land 
(315 acres) committed than Site Condition II (339 total acres). The overall 
significance of Site Condition III effects to land compared to Site 
Condition II would depend on the relative value ascribed to the aquatic and 
land/shore acreages. 

b. Impacts and Their Significance to the Biological Environment. Site 
Condition III would result in more adverse effects to aquatic flora at the 
unconfined site, and potentially less adverse effects to plants and terres
trial animals in land and shore areas, than with Condition II. 

For invertebrates, the adverse physical effects of Site Condition III would be 
greater at the unconfined, open-water site as those of Site Condition II. A 
greater number of species would be expected to exhibit acute and chronic 
effects with Site Condition III than with Site Condition II. Crab and shrimp 
populations found in the area may also be significantly iopacted by disposal 
using Site Condition III, relative to Site Condition II, because of the 
greater concentration of chemicals and potential for increased risk to the 
nepheloid layer. 

For birds, terrestrial wildlife, and threatened and endangered species, there 
would be an overall reduction in impact associated with Site Condition III 
compared to Site Condition II. For aquatic species listed as threatened or 
endangered, risks would be higher; however, the area around the open-water 
site is not utilized by these species • 
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c. Impacts and Their Siguificance to the Human Environment. Compared to 
Site Condition II, Site Condition III would reduce the number of land use 
issues, as open-water disposal would be the primary method for disposal of 
dredged material. Land issues that remain, however, could be locally sig
nificant because dredged material that does not meet Site Condition III 
requirements would have to be placed at a confined site. 

In Commencement Bay, the estimated volume of dredged material that would meet 
the Site Condition III over the next 15 years is 3,776,000 c.y. Compared with 
activity expected if Site Condition II were adopted, no overall impact of Site 
Condition III on dredging activity would be expected. The cost of Site 
Condition III in Commencement Bay would be approximately $15,465,000, compared 
to $23,398,000 for Site Condition II (table 4.6). 

With Condition III activity, there would be more barge traffic at the open
water site, with a greater potential for sport fishery conflicts and need to 
coordinate dredging activities. However, the increase in volume of material 
that would be suitable at the open-water site, relative to Site Condition II 
would not be great enough to expect a significant increase in barge traffi~. 
The decreased use of shoreline and land disposal sites could result in lower
ing the adverse effects to resources and areas of iraportance to tribal fish
eries. In addition, minor barge traffic may persist to some nearshore sites, 
as well as to a possible confined aquatic disposal site. 

There would be no different effects to human health resulting from the seafood 
consumption route via Site Condition III. However, given scientific uncer-

• 

tainties in chemical effects though conservative, it can still be said that • 
Site Condition III would result in greater risk to human health via seafood 
consumption than Site Condition II due to overall greater volume and higher 
chemical concentrations that would go to the uncon:!:ined, open-water sites. 
For both alternatives, the adverse effects to human health are not expected to 
be significant. 

Site Condition III would significantly decrease the potential for adverse 
effects to human health in the land and shore environments. Overall risks to 
drinking water would decrease as a result of less use of upland sites. How
ever, the material that does require confined disposal would have high levels 
of chemicals and could result in an increase in site-specific impacts in 
ground water and freshwater quality. Though the actual risks and effects 
would be site specific, on balance, Site Condition III has the potential for 
lower adverse effects to human health than does Site Condition II. 

Noise impacts at the open-water site would be about the same as with Site 
Condition II, but there would be measurably less noise effects at land and 
shore sites. Overall, the adverse effects to noise resulting from Site 
Condition III are considered to be less somewhat significant than those of 
Site Condition II. 

d. Cumulative Effects. The location of the disposal site in Commencement 
Bay significantly contributes to the avoidance of direct and indirect adverse 
effects to important human and environmental resources. The increase in 
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chemical loading to the Sound that would result with Site Condition III rela

tive to Site Condition II could have a greater cumulative effect on marine 

ecosystems, though this is not possible to quantify. 

4.07 Selection of the Commencement Bay Alternative. Of the alternatives 

considered for the Commencement Bay area, including the No Action alternative, 

the selected alternative is alternative CBl-II: unconfined, open-water 

disposal site 1 and Site Condition II material. Several factors, discussed 

below, are significant in the preference for this alternative. 

The two sites considered for Commencement Bay are nearly identical based on an 

analysis of impacts to physical, biological, and human environments. In fact, 

site boundaries between the two overlap. Both sites meet two key site identi

fication factors: (1) the site should be located in relatively nondispersive 

environments, and (2) are positioned to minimize disturbance to key biological 

resources. 

Site 1 was selected for several reasons. For one, site 2 is in a somewhat less 

depositional environment than is site 1. Although use of either site would be 

expected to result in similar impacts to biological resources, impacts at site 

2 could be greater. Site 2 contains higher (though not significantly higher) 

biomass than site 1, although biological resources at both sites are con

sidered low compared to nearby reference areas. Because of the higher biomass 

levels, site 2 is considered to have a slightly higher food resource value to 

bottom fish. 

The selection of the biological effects condition for site management is based 

on consideration of the overall environmental effects of the dredged material 

disposal program (including aquatic and land/shore effects). In order to 

ensure consistency throughout the region, these assessments were made for the 

entire Phase I (central Puget Sound) area. 

Dredged material discharged at the unconfined, open-water sites must be suit

able for maintaining the chosen site management condition. Under Site 

Condition II, dredged material deposited at Commencement Bay site 1 is pre

dicted not to have unacceptable adverse effects on biological resources at or 

around the disposal site or to human health. Impacts that do occur to aquatic 

organisms would be confined to the disposal site and would not exceed sutlethal 

chemical effects to the few remaining and more sensitive species on site (i.e., 

significant acute toxicity will not be present on site). A monitoring program 

developed for the PSDDA disposal sites will be used to ensure that effects at 

the disposal site do not 1 exceed Site Condition II limits and that offsite 

impacts are not occurring. If monitoring indicates that impacts are exceeding 

predictions, appropriate site management response would be taken. 

Site Condition I has less potential for effects to the aquatic environment 

relative to Site Condition II, but would relatively increase the potential for 

adverse effects to land and shore environments. Site Condition III, on the 

other hand, would result in much great.er effects to ti.le aquatic environment 

than would either Site Condition I or Site Condition II with almost no impacts 

to land and slwre environments • 
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Costs for testing, dredging, disposal and monitoring of ttte volume of sediment 
that is forecasted to require removal over the next 15 years in Commencement 
Bay and vicinity under Site Condition I would be approximately i48.3 million, 
almost i25 million over the costs of disposal under Site Condition II. Site 
Condition III would incur dredged material management costs of about $15 
million, almost $8 million less than Condition II. 

1'he selected alternative is consistent with Section 404 of the CWA which 
governs the discharge of dredged material in nearshore waters of the United 
States. Under Section 404(b)(l) no "unacceptable adverse effects" can result 
from the discharge of dredged material in open water sites. Research and 
analysis of data used to define the alternative site conditions indicate that 
disposal under Site Condition II would not result in unacceptable adverse 
effects on aquatic resources. The selected site management condition would, 
furthermore, not allow significant acute toxicity on site, thus meeting State 
water quality standards and the condition frequently used in the 
implementation of Section 404 nationwide. 

In considering the overall effects (total impacts of dredged material dis
posal) to land and water, the use of Site Condition II is considered the envi
ronmentally preferred approach and was therefore chosen. Additionally, 
alternative CBl-II, site 1 and Site Condition II, most closely meets the 
stated PSDDA goal to provide publicly acceptable guidelines governing 
environmentally safe unconfined, open-water disposal of dredged material in 
Puget Sound. 
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ENVIRONMENTAL EFFECTS OF THE 
ALTERNATIVES CONSIDERED FOR ELLIOTT BAY 
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4.08 Alternative EBl-II: Elliott Bay Site 1 with Site Condition II -
Selected Alternative. The final EIS alternatives evaluated for the Elliott 
Bay area are shown in table 4.10. 

a. Impacts and Their Significance to the Physical Environment. 

( 1) Water Quality. 

(a) Harine Water. Disposal activities at the selected s.ite 
would not significantly affect water quality conditons (i.e., currently Class 
A waters) in inner Elliott Bay, except in the irnmedidte vicinity of the 
disposal site. 

Sume short-term water quality impacts within the disposal site are anticipated 
following disposal of acceptable dredged material from bottom dumped barges 
due to elevated levels of suspended solids within the dredged material plurne. 
Water quality monitoring of an experimental disposal site in Elliott Bay during 
and after disposal operations for a period of 9 months showed no significant 
long-term impacts to water quality (Baumgartner et al., 1978; Schell et al., 
1978; Pavlou et al., 1978). Transient impacts observed were some elevated 
levels of PCB (i.e., increases from 3 ng/1 to as high as 3 ug/1), d-Mn, and 
NH3-N, which were all associated with increased suspended solids levels and 
were short term (generally minutes) in duration. No important chemical changes 
in the water column -were documented during disposal activities at the Columbia 
River ADFI site located off the mouth of the Columbia River, or at other sites 
throughout the country during the DMRP (Dredged Haterial 1{.esearch Program) 
(Wright, 1978). 

Through a suggested source of chemical contribution to tl,e sea :rnrface micro
layer, dredged material chemical input to the microlayer has not been verified 
or quantified, but is not considered significant relative to other probable 
sources from permitted discharges (i.e., sewage effluent) (\lord and Ebbesmeyer 
1984; Word et al., 198b; Hardy and Cowan, 1966). Contributions to the sea 
surface microlayer will continue to occur from a variety of sources, including 
airborrte sources (dry particulate fallout, precipitation, gases, anrl animal 
materials), land sources (including shoreline erosion, river runoff, discharge 
of sewage and industrial effluents, and spills from vessels and land based 
facilities), and nearshore sediments (through upwelling, bubbles, or biochemi
cal transformations). Observations of shoreline contamination in Puget Sound 
strongly implicate sewage discharges and street runoff as primary causative 
agents (\wrd and Ebbesmeyer, 1984). Keview of the literature on sea surface 
microlayer composition, sources, and impacts on phytoplankton and phytoneuston 
is presented in a PSDDA report prepared by \lord, et al. (1936). To ensure 
that the dredged material disposal does not result in a release of unaccept
able concentrations of chemicals to the water column, the PSDDA evaluation 
procedures call for water column testing, if warranted, on a case-by-case 
basis. 
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TABLE 4.10 

FINAL EIS ALTERNATIVES EVALUATED FOR ELLIOTT BAY 

EIS Alternative 

EBl-II 

EB2-II 

EBl-I 

EBl-III 

Description 

Elliott Bay Site 1 
and Site Condition II 
(selected alternative) 

Elliott Bay Site 2 
and Site Condition II 

Elliott Bay Site 1 
and Site Condition I 

Elliott Bay Site 1 
and Site Condition III 

Selection of Elliott Bay alternative 

Addressed 
in EIS Section 

4.08 

4.09 

4.10 

4.11 

4.12 

In addition to the above impacts, susIJended dredged material may become incor
porated in the nepheloid layer that is found near the sediment/water inter
face. A quantitative estimate of the amount of disposed material that might 
become associated with the nepheloid layer is not possible; however, the level 
of contribution is not expected to be significant. Indirect evidence of 
dredged material contribution to the nepheloid layer were seen in research 
conducted during the Field Verification Progratti in Long Island Sound. Benthic 
species near the experimental disposal site exhibited increased levels of cer
tain chemicals <luring disposal activities. Following disposal, however, 
tissue residue values dropped to background levels in organisms collected near 
the disposal site (FVP study, 1987). The PSDDA monitoring plan calls for 
collection of tissue residue data for benthic species collected off the 
disposal site to further evaluate any potential iMpacts to the nepheloid layer. 

In conclusion, only transient and temporary changes in suspended solids levels 
and increased levels of sediment-bound chemicals are expected during disposal 
activities, with no significant adverse impacts to water quality anticipated. 

(b) Freshwater and Ground Hater. Impacts to freshwater and 
ground water quality can arise from two potential sources: (1) release of 
chemicals in effluent during dewatering or from uncontrolled runoff, and 
(2) release of chemicals via leachate from confined sites which could enter 
ground water. Impacts from effluent or uncontrolled runoff depend on the type 
of water (hard versus soft) and the existing water quality of the receiving 
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waters. The degree of chemical release associated with effluents can be con
trolled through a variety of technologies including construction of wiers and 
settling ponds. 

Significant adverse impacts on ground water may result from the production of 
leachate containing chemicals of concern at the disposal site. Because of the 
geocheraical changes that are associated with drying and oxidation, a large 
fraction of sediment chemicals can be mobilized. Impacts associated with 
leachate contamination would be greater under this alternative than all others 
considered. The magnitude of the impact of leachate production on ground 
water quality would depend on the chemical composition and physical charac
teristics of the dredged material, the characteristics of the interfacing 
soils, and the planned use of the underground receiving waters. The relative 
potential for freshwater and ground water chemical release under this alter
native is less than the impacts that would be predicted if only Site 
Condition I had been chosen for the unconfined, open-water disposal sites and 
greater than the impact if Site Condition III had been chosen. 

• 

(2) Marine and Estuarine Sediments. The same general procedures used 
to delineate the Commencement Bay disposal site (DSS TA, 1987) were used for 
Elliott Bay as well (section 4.03.a(2)). The proposed Elliott Bay site is 
located at a depth of 200-300 feet and is subject to sluggish tidal currents; 
therefore, the dredged disposal model used a 400-foot depth and a 0.1-foot per 
second (0.06 knot) current to estimate the extent of the material deposition. 
The site is located in a submarine valley with relatively steep sides and a 
downward slope varying between 1-foot vertical on 30 feet horizontal to 1-foot 
vertical on 50 feet of horizontal distance. These bathymetic features prob-
ably would play a significant role in determining the size and shape of the • 
disposal area. Consequently, the anticipated site would be a teardrop-shaped 
area having a width of approximately 4,000 feet and a length of approximately 
6,000 feet (DSS TA, 1987). Assuming that an annual average of the volume that 
could be discharged at the selected site over the period 19G5-2000!/ is 
experienced beyond the year 2000, the estimated site capacity would be reached 
in year 2025. 

The results of a monitoring effort by the Corps ilew England Division at their 
Portland, Maine, disposal site, indicate that the selection of the disposal 
site in a deep valley is an excellent choice, since the steep slopes on the 
margins contribute to containment of the material. In addition, in 1976, an 
extensive study undertaken at the experimental disposal site located within 
the inner tlliott Bay ZSF indicated that dredged material was not eroded over 
a several-year period. Finally, sediL'lent cores taken in the bay indicate that 
natural sediments deposit at the rate of approximately 1 centimeter per year 
(Lavelle et al., 1986). Combined, these studies present strong evidence sup
porting the conclusion that, once material is deposited at the proposed dis
posal site, not only would it re1:1ain confined to the valley in which it is 
placed, but that after disposal operations cease, natural sedimentation would 
cover the disposed material at a relatively rapid rate. 

1/See table 4.2b. 
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Surface sediments at 1lliott Bay site 1 are primarily fine mud and clays (DSS 
TA, 1987) and the site appears to be one of net deposition. Material expected 
to be disposed at the open-water site would range in grain size from primarily 
silt and clays (Lower Duwamish River) to material that is primarily sand 
(Upper Duwamish River Turning Basin) (Tetra Tech, 1986). Although some 
changes in grain size distribution at the disposal site can be expected due to 
disposal of Elliott Bay area dredged material, these impacts are not expected 
to have a significant adverse impact on the sediments of the area. 

Sediment chemistry analyses of samples from the area of site 1 indicate that 
the sediments have moderate levels of chemicals of concern, with concentrations 
similar to other sites in inner Elliott Bay. Disposal of dredged material 
allowable under Site Condition II would not increase sediment chemical levels 
within disposal site 1. For some chemicals, already elevated in onsite sedi
ments, disposal would actually decrease the site chemical levels. See "Impacts 
and Their Significance to Biological Environment" for a discussion of the 
possible impacts to biological resources due to potential increases in 
sediment chemicals onsite. 

(3) Air Quality. No significant loading of concern chemicals to the 
existing air environment are anticipated as a result of forecasted disposal 
activities at the preferred site in Elliott Bay. Tug boat towing of barges to 
the disposal site is expected during the normal 45 to SO days of average 
annual site usage. During this usage, on the average about 2 to 4 barges per 
day would be discharging at the site with peak activity of 6 barges per day 
(table 4. 9) • 

Some hydrocarbon releases, including hydrocarbon byproducts and particulates 
from diesel fumes would be released during tugboat towing of barges to the 
disposal site. Negligible concentrations of hydrogen sulfide gas may also be 

released from the dredged material during open-water disposal activities. In 
summary, no significant impacts are anticipated to the air quality environment 
in Elliott Bay as a result of disposal activities due to the selected 
alternative. 

(4) Land. Habitat losses associated with dredged material that must 
be placed in other disposal sites (benthic/land/shore/confined) could include 
loss of wetlands, loss of fish feeding and rearing habitat, loss of land vege
tation, and loss of natural shoreline areas (see sections 2.04 and 4.02 
above). An estimate of habitat losses was developed for the Elliott Bay 
selected alternative (table 4.3), indicating that approximately 415 acres of 
benthic habitat would be covered by the preferred open-water disposal site, 
while land and shore losses would approximate 266 acres. It is not possible 
to further distinguish between upland and nearshore losses, since development 
of either would depend on relative site availability. The Elliott Bay area 
has experienced substantial shoreline filling and land development relative to 
other two Phase I major dredging areas. As a result, there are very few areas 
that could serve as potential disposal sites without the displacement of other 
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human land uses (i.e., industrial development) or significant losses of near
shore habitat. Since land and shoreline sites within the bay are expected to 
be difficult to come by in future years, land disposal may often need to occur 
at more distant sites (with long hauls for truck transport) and added pressure 
may exist for increased reliance on confined aquatic disposal. 

The significance of these losses would depend on the ecological value and pre
vious uses of the land prior to its use as a dredged material disposal site. 
The open water site used for unconfined disposal is expected to be recolonized 
following cessation of disposal activity (see Section 4.08.b(3)(a), Impact to 
Benthic Infauna! Resources). Land sites that are developed for human use 
(e.g., disposal sites), however, are usually permanently lost from ecological 
production unless extensive effort is put into reclamation. Development of 
nearshore areas could result in significant adverse losses of salmonid feedinp 
habitat. 

b. Impacts and Their Significance to the Biological Environment. 

(1) Flora. 

• 

(a) Harine and Intertidal. Little impact to marine and inter
tidal species is expected under this alternative. Impacts that would occur to 
intertidal and subtidal macroalgae and eelgrass would primarily be due to the 
introduction of short-term pulses of suspended materials from effluent outfalls 
from nearshore or upland sites that could interfere with photosynthesis by 
reducing light availability. This impact would be expected to be minor and 
confined to the area around the outfall and can be reduced through proper con-
trol of effluent discharge. Relative impacts under this alternative would be • 
less than those predicted if Site Condition I had been chosen for the uncon-
fined, open-water disposal sites and greater if Site Condition III had been 
chosen. 

(b) Terrestrial. Significant adverse impacts to terrestrial plants 
can result with disposal of dredged material at confined upland sites. Site 
preparation requires complete destruction of the existing habitat includinc 
removal of vegetation and possibly excavation of top soil (which can be used 
to construct dikes, berms or stored for later use as a soil ca~) (Canter et 
al., 1977). Under this alternative, approximately 266 acres of upland and 
nearshore area would be used to develop confined disposal sites. The impacts 
to plant communities under this alternative are greater than those associated 
with Site Condition Ill and less than tne impacts associated with Site 
Condition I. 

Following disvosal, land sites ltlay still present significant adverse ir.ipacts 
to plants recolonizing the area. High salt content and the presence of chemi
cals may hinder successful germination and growth of many plant species. In 
addition to slowing or preventing reestablishment of plant communities on 
site, vegetation around the perimeter of the disposal area may also he acutely 
impacted as a result of salt seepage (Harrison and Chisholm, 1974). 
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Once a disposal site is no longer in use, remedial action can be undertaken to 
rehabilitate the land, although this is often difficult to accomplish 
(Grosselink, 1973). Sites can be seeded with saline resistant plants or 
covered with enough top soil to act as an effective barrier between establish
ing plants and the dredged material. Additionally, dredged material can be 
deep plowed and limed to enhance soil conditioning prior to establishment of 
vegetation (CZRD, 1978). 

(2) Plankton. 

(a) Marine Phytoplankton. Impacts to phytoplankton would result 
during disposal operations from intermittent pulses of suspended material that 
could either promote and inhibit primary production. Turbid mixtures of 
organic and inorganic material both interfere with photosynthesis by shielding 
light and stimulate growth by raising inorganic nutrient levels above back
ground levels. Impacts can also occur from suspended materials adhering to 
the surfaces of cells, interfering with gaseous/nutrient transport across the 
cell wall, possibly leading to mortalities. Also, phytoplankton in the path 
of the descending dredged material mass would be removed from the euphotic 
zone and lost (flocculated). The release of growth inhibitory substances from 
the dredged material may also occur. Concern chemicals released during dis
posal could result in inhibition of photosynthesis by interfering with 
metabolic pathways. 

As disposal operations would not occur during the major portion of the sprinr 
bloom period when dredging is not permitted due to salmon and steelhead smolt 
outmigration. The high phytoplankton productivity at that time of the year 
would not be significantly impacted. Disposal would occur, however, during 
the fall bloou period, so that impacts to the phytoplankton community may be 
somewhat more pronounced than during other times of the year. The overall 
impacts on primary production would be localized, are likely not measurable, 
and are not expected to be significant. 

(b) .zooplankton. Impacts to zooplankton could result from sus
pended particles interfering physically with active feeding. In addition, 
suspended particle loads would dilute the concentration of food particles in 
the water for filter feeders and, in some instances, reduce the amount of 
available food (due to flocculation of phytoplankton). 

Zooplankton in the immediate disposal area could become entrained by the dis
posal material with resultant mortalities. However, most zooplankton are 
spatially distributed over a wide area in the water column and any impacts at 
the disposal site would not be expected to significantly affect Elliott Bay 
zooplankton community structure. 

Any impacts to the Elliott Bay zooplankton community would be localized and 
short term. Chemicals released from the disposal operation may have measur
able, although short term, and localized impacts. Localized impacts could 
include mortality, inhibition of growth and reproduction. However, the tem
poral nature of the disposal and the small percentage of zooplankton impacted 
relative to the existing bay-wide community, would render this impact 
insignificant • 
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(3) Invertebrates. 

(a) Benthic Infaunal ~esources. Two types of impacts would 
occur as a result of dredged material disposal at the selected PSDDA open
water site: (1) physical impacts, and (2) chemical impacts. Each is dis
cussed in turn with respect to probable impacts to the sedentary benthic 
infaunal resources existing within the disposal site and immediately adjacent 
to it. 

Anticipated physical impacts to sedentary benthic infaunal resources resulting 
from dredged material disposal in the selected site would include the imme
diate, but temporary, loss of benthos due to burial and smothering by cluwps 
of cohesive material within the relatively small single dump bottom impact 
area ("250-foot diameter," see section 2.03h(l)) of the overall disposal site. 
Direct physical impacts from dredged material hitting the bottom would be 
greatest in the center of the impact zone and diminishing to negligible impacts 
toward the edges of this zone. It is likely that some of the buried infauna 
would be able to survive initial burial by v~rtically migrating out of 
deposited material, particularly if they are covered by less than 20 cm of 
material. Several benthic infaunal species have demonstrated the ability to 
migrate vertically and survive burial induced by relatively thick covers 
(i.e., up to 50 cm) of sediments with particlt:! size distributions both similar 
to, and different from, their preferred sediment habitat (Maurer, et al., 
1978). 

During periods of dredging inactivity, partial recovery of benthos due to 

• 

recruitment and migration from surrounding unimpacted areas can be expected. • 
Likely recruits to the disposal site may consist of polychaete opportunists 
such as Capitella capitata, Spiophanes fimbriata, and Boccardia polybranchia 
(Battelle Draft Report to EPA: Detailed Chemical and Biological Analysis of 
Selected Sediments From Puget Sound, 1985) as well as from resident bivalve 
species, such as Axinopsida sericata, and Hacoma carlottensis. Recolonization 
may result in the partial restoration and/or possible enhancement of benthic 
habitat values to foraging bottom fishes (Rhoads et al., 1978; Becker 1984). 
Tatum (1984) reported an increase in benthic species abundance at an experi-
mental disposal site in Elliott Bay following disposal operations. Addition-
ally, a recent BRAT survey of the Foul Area disposal site off the coast of New 
England showed that benthic resource food values on site were increased as a 
result of disposal activities relative to offsite conditions for many of the 
target flatfish foraging strategies examined, particularly fish foraginP, for 
smaller prey living near the sediment-water interface (Lunz, 1986). 

Existing benthic co1amunities found onsite are adapted to fine-textured, me<lium 
silt/coarse silt bottoms. Potential changes in bottom sediment grain size 
distribution resulting from dredged material disposal would likely have a 
detrimental impact on many of the resident infaunal species (i.e., due to 
lower reproductive potential, impaired recruitment success, and survival of 
young) as well as negatively influencing the ability of buried adults to 
vertically migrate and survive Lurial (Maurer, et al., 1978). 
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Under the effects definition for Site Condition II (see section 2), some sub

lethal impacts to onsite benthos are possible from chronic exposure to dredged 
material. These impacts would be confined to the disposal site. The PSDDA 
monitoring program includes a check of benthic community health around the 
disposal site to ensure that unacceptable biological impacts are not occurrinp,. 
The severity and extent of biological effects from the dredged material are 
not expected to be significant since the majority of the taxa found at the 
selected site (polychaetes, bivalves; Clarke, 1986) are not known to be 
acutely sensitive to chemicals of concern. tffects associated with Site Con
dition II would include sublethal impacts, with potential increases in the 
mortalities of the more sensitive, but less abundant, crustacean species 
(section 3.02b(l)(b)). 

Cumulative effects of exposure to the dredged material expected could result 
in a reduction in population and community biomass of equilibrium (Stage III) 
species, with a corresponding increase in abundances and biomass of more 
pollution and disturbance tolerant pioneering (Stage I) species. This pattern 
would also be maintained by the periodic physical disturbance of the site 
during diposal operations. Tissue concentrations of contaminants may also 
increase in onsite benthos exposed to the dredged material. 

Impacts that occur off of the site would not be significant, consisting of 
food web impacts and possibly sea surface microlayer impacts. The former 
involves mobile benthos (crab, shrimp, etc.) feeding on disposal site benthos 
and migrating offsite with a chemical body burden and, perhaps, chronic 
effects, and contributing chemicals via predation or decomposition to the bay 
food web. The degree of food web transfer is unknown, but should not be sig
nificant, due to the nature of the site management condition. Nearshore, 
intertidal and subtidal invertebrate fauna would not be significantly impacted 
from the disposal operations due primarily to their distance from the disposal 
site. Existing sea surface microlayer chemicals may occasionally contact the 
nearshore benthos as a result of currents, tidal actiQ~S, and wind moving 
chemicals onshore. In the case of Elliott Bay site 1, the probability that 
contaminants from the disposal material would significantly contribute to the 
existing sea surface chemical load, witl1 significantly increased impacts, is 
considered low. (Word and Ebbesmeyer, 1985; Word et al., 1986; Hardy, 1986). 

(b) Intertidal. Intertidal invertebrates would be impacted by 
any development of the nearshore environment for use as confined disposal 
sites. Physical irupacts to sedentary species from dredged material disposal 
would be the immediate loss of intertidal communities due to burial during 
disposal activity. Effects observed at the nearshore site are expected to be 
sublethal in nature if material disposed in the nearshore environment contains 
chemicals in concentrations characterized as Site Condition II. Some acute 
impacts could be expected if dredged material exceeds Site Condition II. 
Species impacted would include copepods and gammarid amphipods, which can 
comprise 30 to 40 percent (by abundance) of the species present in intertidal 
communities. Chemical impacts are expected to be localized to the area 
immediate to the effluent outfall. Overall impact to intertidal communities 
would be dependent on both the amount of nearshore area taken for disposal 
site use and the level of chemicals in the material disposed • 
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(c) Mobile Crab and Shrimp Resources. Various shrimp species 
would be impacted by disposal at the selected site. The primary impact would 
occur during the fall season, as moderate densities (up to 885 shrimp per 
hectare) have been observed from the eastern half of the site. The impact 
during the winter (primary dredging period) or summer would be much reduced. 
Fall densities could conceivably support a limited commercial or recreational 
shrimp fishery, were they not located in a very high boat activity and harbor 
area in inner Elliott Bay. 

Using a conservative analysis, shrimp could suffer mortalities in the imme
diate impact zone from clumps of disposal material. These clumps could bury 
shrimp to a depth through which they could not vertically migrate. Mortali
ties from clumped material encounters would be minimal outside the immediate 
center of the drop impact zone, and due to minimal projected daily depths of 
dredged material expected (see section 2.03h(l)). Deposition of material in 
the impact zone extending out to the aprons of the disposal impact area would 
be light, and would not impact the shrimps ability to maintain contact with 
the sediment surface. However, some mortality due to suspended material clog
ging gill filaments are possible. Most shrimp may migrate offsite in an 
effort to escape respiratory distress induced by elevated suspended solids. 
In time, shrimp would migrate into the disposal area, possibly attracted to 
food organisms and, if they remain (i.e., colonize the site) could suffer 
mortalities during subsesquent disposals. 

Possible other impacts onsite could involve shrimp exposure to sediment 
chemicals contaminants and possible bioaccumulation, leading potentially to 
sublethal impacts to shrimp remaining on the disposal site. Shrimp may also 
migrate offsite, so that the chemicals could enter the food web via predation • 
Due to existing high sediment chemical levels in the vicinity of the preferred 
site (Tatum, 1984), no commercial fishery exists for shrimp in Elliott Bay. 
It is likely that bioaccumulation of chemicals such as PCB may reduce the 
marketability of shrimp in Elliott Bay, and thus the commercial value of 
shrimp caught in inner Elliott Bay would probably be negligible under existing 
conditions. 

(4) Fish. 

(a) Anadromous Fish. Impacts of disposal operations on impor
tant juvenile salmon populations would be negligible, primarily because no 
disposal operations would occur between April 1 and June 15, the "window" 
designated by the Washington State Department of Fisheries to protect juvenile 
salmon during downstream migration. The majority of the juvenile salmon 
populations will have migrated out of Elliott Bay by June 15. 

Disposal would occasionally be coincidental with the presence of early or late 
migrants (especially chinook salmon) or with those species that may tend to 
remain in the bay for extended periods of time (e.g., searun cutthroat 
trout). These juveniles would not be impacted by the disposal operations 
unless they frequented the disposal area where they could pass through the 
turbidity plume and be subject to turbidity impacts, which include interfer
ence with oxygen exchange due to suspended solids clogging gill surfaces, and 
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slightly lowered oxygen availability due to biological oxygen demand of the 
suspended dredged material that forms the disposal plume. Impacts to juve
niles due to exposure to chemicals in the plume would probably be negligible 
as most chemicals would be unavailable, bound to the sediment particles rather 
than dissolved in the water column where they could be absorbed across gill 
surfaces. These impacts, if they occurred at all, would be minor since 
juveniles typically avoid disposal plumes. 

Adult salmon and trout migrating through the bay would also not be signifi
cantly impacted by disposal operations as the majority of the fish would avoid 
disposal-associated turbidity plumes. Those fish that contact the plume, how
ever, would be temporarily impacted from short-term clogging of their gills by 
suspended material, and from slight depressions in dissolved oxygen due to the 
biological oxygen demand of the dredged material. However, these conditions 
are far less severe than the fish usually encounter when they migrate up the 
Green-Duwamish River ·during periods of floods or highwater. 

Contribution of chemicals to the sea surface microlayer from Site Condition II 
dredged materials may occur, but is expected to be minor relative to existing 
levels of chemicals from other sources (Word et al., 1986; Hardy, 1986). 
Actual chemicals and their concentrations would be difficult to identify/ 
measure in view of many source contributions in Elliott Bay. Adult salmon may 
occasionally swim at the surface for short periods and therefore contact the 
microlayer during their milling behavior, however, physiological effects due 
to dredged material chemicals would not be expected to occur. For there to be 
a noticeable impact on adult salmon fished in the bay, the salmon would have 
to swim for extended periods of time at the surface and near to the disposal 
area or microlayer "plume" to absorb chemicals via the gills, possibly result
ing in minor physiological impairments. Swimming at the surface for extended 
periods is not typical of migrating adult salmonids. In general, disposal 
operations involving material suitable for Site Condition II should not sig
nificantly impact physiological mechanisms/behavior patterns of adult salmon 
in Elliott Bay. 

(b) Bottom Fish Resources. Negligible bottom fish resources 
were found on or near the selected site during site specific studies in 
February, June, and September 1986 (section 3.02(b)(2c)). It is therefore 
probable that the area in Elliott Bay, occupied by the selected site, does not 
represent prime bottom fish habitat. Nevertheless, some direct and secondary 
impacts to bottom fishes are expected to occur as a result of disposal of Site 
Condition II dredged material at this site. Clumps of cohesive material· 
impacting the bottom may bury flatfish such as Dover sole within the 
"250-foot" diameter bottom impact zone (see section 2.03h(l)). Any fish found 
outside the bottom impact zone would likely escape direct impacts, but may 
suffer some respiratory distress due to gill clogging and/or low dissolved 
oxygen levels (i.e., due to high COD/BOD levels), induced by elevated levels 
of suspended solids within the dredged material plume. It is highly likely 
that fish would avoid stressful levels of suspended dredged material by 
temporarlly moving out of the area. In conclusion, because only low numbers 
of bottom fish resources were found on site, direct physical impacts from 
disposal on these resources are not expected to be significant • 
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Bottom fish resources r;1ay also be affected through secondary impacts resulting 
from disposal of dredged material in the preferred disposal site. Benthic 
habitat within the "250-foot" impact zone is expected to be temporarily lost 
as a result of burial and smothering, further lowering the value of the area 
as food habitat for bottom fish. As this area does 11ot appear to be a prime 
feeding habitat area for bottomfish in general (Clarke, 1986), the impact of 
cids habitat loss to fish resources is not expected to be significant. 

Benthic resources, however, are expected to recover during periods of disposal 
inactivity. Fish food habitat values might even increase as a result of 
increased production of pioneering (stage I) opportunistic species on the dis
posal mound (Rhoads et al., 1978; Becker, 1984). Bottow fish foraging on 
these opportunistic species may bioaccumulate chemicals through dietary intake 
of prey. Direct accumulation of chemicals might also occur throuth skin and 
gill membranes as a result of their intimate association with the bottom sedi
ments, particularly when buried in the sediments. Because the area of the 
disposal site only represents a relatively small portion of the foraging habi
tat for demersal bottom feeding fish in Elliott Bay, and documented fish 

0

food 
habitat resources on site are uniformly low, only very low levels of chemical 
bioaccumulation in fish predators are possible. 

(c) Freshwater Fishes. For disposal of material unsuitable for 
unconfined, open-water disposal, impacts to freshwater fish can result from 
the introduction of effluent discharge into freshwater habitats. Two sources 
of iwpacts are associated with effluent discharge: (1) impacts due to 
increases in turbidity and siltation, and (2) impacts due to increases in 
chemicals. 

Fish species in general, and freshwater game fish in particular, have a low 
tolerance for increases in turbidity (Canter et al., 1977). Fish mortality 
due to asphyxiation is often the result of the coating effect of fine parti
cles settling on the gill filaments (Sherk and O'Connor, 1975). Eventual 
reduction in fish population size and even local species elimination have been 
found as a result of increasing turbidity levels in streams that typically had 
low background levels of suspended soli<ls (Hollis et al., 1964). 

Another possible impact due to turbidity and siltation on fish populations is 
through the reduction in spawning ground !ta bi tat (Hollis et al., 1964). Ripe 
running fish will abandon previously used spawning grounds if siltation is too 
great. Siltation will result i.n suffocation of fertilized eggs by reducing 
oxygen exchange across the egg surface. 

Freshwater fish are generally more sensitive tu chemicals of concern than are 
marine species and are therefore more susceptible to chemicals associated with 
effluent runoff from confined disposal sites. In addition, toxic metals are 
more readily available to organisms in freshwater than in saline waters, in 
effect increasing the exposure environment. The relative potential for 
impacts to freshwater fish under this alternative is less than the impacts 
that would be predicted if only Site Condition I were chosen for unconfined, 
open-water disposal sites and greater than the impact if Site Condition III 
were chosen. 
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(5) Terrestrial Wildlife. Development of upland and nearshore con
fined disposal sites would require the destruction of wildlife habitat and 
cause significant adverse impacts to terrestrial wildlife. The types of wild
life and number of species impacted by site construction would depend on the 
specific type of habitat being destroyed. Disposal site construction on a 
field would impact generally smaller-sized animals and relatively less diverse 
communities than would be expected if forested land were utilized as sites for 
confined disposal. The significance of the impact to terrestrial species will 
depend upon the availability of nearby habitat (and its carrying capac- ity). 
to assimilate displaced wildlife. Relative impacts under this alterna- tive 
will be less than those predicted if Site Condition I were chosen for the 
unconfined, open-water disposal site and greater than impacts if Site 
Condition III were chosen. 

(6) Birds. 

(a) Water Birds. The only direct impacts of open-water disposal 
on waterbirds would appear to be the result of temporary turbidity, temporary 
loss of prey source, and potential impacts to intertidal organisms from drift 
of suspended dredged material. Turbidity limits visibility and makes feeding 
difficult, if not impossible. Turbidity from disposal activity, however, is 
localized and temporary; furthermore, waterbirds will avoid the turbidity 
plume and feed elsewhere. Benthic resources at the disposal site are gen
erally not utilized as food by waterbirds. Few birds dive greater than 120 
feet (cormorants and loons may), which limits the impacts to a few species. 
Furthermore, stomach samples of deep-diving birds indicate that bottomfish 
comprise only a small proportion of the total diet. Thus, these birds do not 
depend on bottom-living organisms,and, in fact, primarily utilize free
swiroroing fish such as herring and smelt. 

Even if the disposal areas were utilized by waterbirds and the sites did not 
fully recolonize, the total area of impact is small relative to the potential 
feeding area in Puget Sound. Waterbirds are mobile; also, the preferred site 
selected has relatively low biological productivity to begin with, such that 
the loss would be minimal. The potential loss of intertidal organisms from 
drift of suspended material is considered to be minimal and would not affect 
waterbirds. 

The selected disposal site is not presently nor historically an area of con
centration of waterbirds. Elliott Bay's primary value to waterbirds is in the 
protected intertidal areas, where most of the waterbird species can find 
refuge and a food resource. Significant impacts could be expected to 
shorebirds if nearshore areas were developed as confined disposal sites. 

(b) Terrestrial Birds. For material requiring confined dis
posal, terrestrial birds could be significantly impacted under the preferred 
alternative depending on the types of upland habitat used for construction of 
confined disposal sites. Impacts would be greater if forrested land were used 
relative to cleared land because of the greater diversity of birds associated 
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with the former. Following reclamation of the area after the life of the dis
posal site, subletnal chronic impacts to terrestrial birds could occur due to 
ingestion of plants and animals that have accumulated chemicals arising from 
the dredged material. 

(7) Marine Mammals. No significant long-term impacts to marine 
mammals indigeneous to or migrating through Elliott Bay are expected from 
disposal of dredged material at the selected site. No marine □ammals dis
cussed in section 3.02(b)(4) are abundant in Elliott Bay, and their presence 
in the selected disposal site would only be a rare occurence. It is therefore 
probable that no significant physical or chemical impacts to marine mammals 
are expected. Those mammals in the vicinity of the disposal site during a 
disposal operation, would likely avoid the area during the dumping activity. 
Marine maI:llllals feeding on bottom fish and r,1acroinvertebrates in the vicinity 
of the disposal site may accumulate small levels of chemicals concentrated in 
their prey, although che amount attributable to the disposal site itself would 
probably not be significant due to their wide ranging foraging habits and the 
small percentage of site use (\fright, 197G). 

(8) Endangered and Threatened Species. Biological assessments have 
been prepared that evaluate.potential impacts to bald eagles, gray whales, and 
humpback whales (exhibit A). The only species on the Federal list that are 
found in Puget Suund are the gray whale, humpback whale, peregrine falcon, and 
bald eagle. Gray whales are regularly, though infrequently, sighted in Puget 
Sound. These are considered stragglers which may or may not feed while in 
Puget Sound. Some of the few recent sightings of gray whales in Puget Sound 
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have been relatively close to the preferred disposal site. In each case, the • 
whales were present for no more than 1 day and were not seen again in the same 
area. The iwplication is that the whales are "passing through" (and in all 
likelihood not feeding) and find no special attraction for any one area. It 
ttius appears that selection of the proposed disposal areas would not impact 
gray whales, regardless of the sites ultimately selected. Much the same 
arguments can be made for humpback whales. 

Peregrine falcons are rarely observed in the vicinity of any of the selected 
disposal areas; rarely enough, in fact, that the U.S. Fish and Wildlife 
Service did not include this species on its list of species that should be 
considered in the biological assessment. Their prey base consists of small 
waterbirds, primarily ducks such as teal, and shorebirds. Peregrines prefer 
to stoop on large flocks of such birds, where they have greater odds of find
ing one that is weak or confused and, hence, easy prey. Such flocks are most 
6ften in protected bays in intertidal or shallow subtidal habitats. The open
water disposal sites are relatively unprotected and generally do not attract 
large numbers of waterbirds. The lack of such large flocks at the proposed 
disposal areas sites that selection of the area would not impact peregrines 
(since their prey base would not be affected). 

Bald eagles are present throughout the year near the selected disposal site. 
They feed on whatever may be preseat (ducks, gulls, live surface-swimming 
fish, dead animals washed ashore, etc.). Again, concentrations of birds or 
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fish are helpful for prey-capture success. The selected disposal sites for 
Elliott Bay does not have large concentrations of animals and thus feedi.ng by 
bald eagles would not be affected. 

Other potential affects associated with the disposal site include primarily 
human disturbance and noise from disposal barges. The most important con
sideration is that the selected site is not near regular areas of animal use. 
Thus, human disturbance and noise are not expected to affect any endangered 
species. 

c. Impacts and Their Significance to Human Environment. 

(1) Social Economic. Adverse impacts to waterborne commerce move
ments in Elliott Bay and vicinity, and related port terminal and industrial 
development are expected to be substantially less with this alternative rela
tive to the No Action alternative. Because of higher costs associated with 
dredging and dredged material disposal, dredging cycles may be extended over 
that experienced in the past. However, delays would be less under this 
alternative than those expected if Site Condition I were chosen for management 
of the unconfined, open-water disposal sites. The Dredging and Disposal 
Activity section (see below) presents a comparative analysis of the costs 
associated with dredging under the alternatives considered by PSDDA. 

Impacts to sport fishing could also occur due to displacement by tugs and 
barges at the disposal site (see Navigation section below). In addition, 
impacts to land and beach use could also be expected if nearshore and upland 
disposal sites were developed in recreational areas. Overall, social economic 
impacts are not expected to be significant. 

(2) Transportation. 

(a) .Navigation. Normal average cmnual dredged material disposal 
activity in Elliott Bay is expected to be about 45 to 50 days per year, about 
the same or a little less than the level experienced over the past 15 years. 
Disposal activity could be considerably greater than this level for several 
years if the Duwamish Navigation Improvement project is undertaken. Actual 
activity would depend on dredging projects undertaken, and the results of 
chemical and biological tests performed on material to be dredged. As naviga
tion channels would be maintained, there would be no adverse impacts on naviga
tion activity due to channel shoaling. Barge-tug movement during disposal 
operations is not expected to be much different than at present and conse
quently there should be no significant navigation conflicts with COI:lmercial or 
pleasure craft. 

Since disposal typically is accompanied by dredging, the Elliott Bay selected 
site would not be used during the salmon and steelhead smolt outmigration: 
Aprill through June 15. During times of normal site use, disposal activity 
at the site would be expected to average about two to four barges per day with 
peak activity of 10 barges per day (table 4.9) • 

4-73 



when proceeding to the disposal site, tug and barge combinations move at a 
slower rate loaded than unloaded. Average travel speed is typically around 
5 knots. Once on site, disposal operations within the 1,800-foot diameter 
disposal zone usually require between 5 and 10 minutes. On occaRion, weather 
constraints and repositioning requirements (to ensure proper location of 
disposal) can increase the onsite time to as much as 20 minutes. Using an 
average of 10 minutes, and assuming three to four barges per day, normal site 
occupancy could amount to about 30 to 40 minutes per day or about 25 hours per 
year. 

Though delays in disposal activities could result from avoiding conflicts with 
tribal fisheries (see below), they are unlikely, given the anticipated and 
required coordination between dredgers and the tribes. 

Disposal operations at the selected site would represent a slight increase in 
mvigation traffic for the site proper. With increased water traffic, there 
is an increase in risk of minor oil leaks or spills, and of vessel colli
sions. The infrequent site use, and the short duration of site occupancy, 
combined with the use of the Coast Guard's vessel traffic system, indicate 
tl~t these risks are likely not significant. 

(b) Land. Impacts to land transportation would be similar, 
though less than those resulting from the No Action alternative, as about 
32 percent of future dredged material is expected to be found allowable to be 
placed in the Elliott Bay disposal site. Truck hauls and traffic congestion 
associated with upland disposal would be less than under the No Action 
alternative where most dredged material would be placed in nearshore or upland 
sites. 

(3) Dredging and Disposal Activity. The overall impact of this 
alternative on dredging activity in Elliott Bay would be to increase the 
volume of material found acceptable for unconfined, open-water disposal over 
that allowable under existing interim criteria. Until June 7, 1987 the 
acceptability of material for open-water disposal in Elliott Bay was based on 
the Fourmile Rock Interim Criteria. That site has now closed with the expira
tion of the shoreline per@it. However, the State and local governments have 
indicated that, absent action by PSDDA, these criteria would be replaced with 
PSIC. Using PSIC, only about 13 percent of the future Elliott Bay area 
material is expected to be acceptable for unconfined, open-water disposal. 
Under the selected site management condition, 3.4 million c.y. of material is 
projected over the next 15 years to be found acceptable for unconfined, 
open-water disposal at the selected Elliott Bay disposal site (table 4.2b). 
Actual disposal will depend upon the outcome of chemical and biological tests 
conducted on the material and the actual projects proposed for dredging. 
Costs of dredging (includes testing, dredging, compliance inspections, and 
open-water site monitoring costs) over the next 15 years in Elliott Bay using 
Site Condition II would be approximately $162 million (table 4.6). Assumptions 
and detailed calculations used in deriving these estimates are described in 
the EPTA (part II, section 10). It is anticipated that as source control 
iwproves and project-specific experience and data become available, the portion 
of future dredged material that is acceptable for unconfined, open-water 
disposal would increase. 
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(4,) Native American Fishing. The selected alternative is not 
expected to significantly impact Native American fishing in inner Elliott 

Bay. As described in section 2, steps have been outlined to ensure that 
disposal-related vessel traffic would be compatirle with tribal fishing. 

Disposal operations are not expected to affect salmonids in Elliott Bay. The 
disposal site is situated in water greater than 200 feet deep and salmonids 
feed at shallower depths. Adult salmon and steeluead trout migrating through 
the disposal site should not be impacted by disposal operations as the major

ity of the fish would avoid disposal-related turbidity plumes. The few fish 
that may pass through the plume may be stressed to a minor degree. However, 

this disturbance would be short duration and would not have any long-term 

effect on the health of the fish. The sea surface microlayer is also not 
expected to significantly impact salmonids or to have an effect on fishing 

gear. Contributions of dredged material to the sea surface microlayer have 

not been quantified, but are not considered significant relative to other 
probable sources from permitted discharges. Adult salmon may occasionally 
swim at the surface for short periods (during milling behaviour), but contact 

with sea surface microlayer chemicals would not affect the physiological 
health on marketability of the fish. The microlayer is not thought to be con
tinuous on the sea surface, and appears to be easily disrupted; therefore, 

chemical problems with fishing gear and nets contacting the sea surface 
microlayer near the disposal site would not be significant. 

Possible tribal concerns regarding the impact of the PSDDA proposal to water 

quality and fisheries resources upon which the tribal activities are dependent 

are addressed earlier in section 4 of the DEIS • 

(5) Non-Indian Commercial and Recreational Fishing. Non-Indian fish

ing activities may be displaced during the discharge of dredged material at 
the selected disposal site. At times of major dredging activity, this dis
placement could persist for 5 to 10 minutes, 10 times per day. The selected 

disposal site has been located to minimize potential conflicts with known com
mercial and sports fishing activities. It is anticipated that displacements 
are more probable for sports fishermen than for commercial activities. The 

disposal site location and the relatively short duration of site use, are 
expected to preclude any significant adverse effects to fishing activities an<l 
catch success in these waters. 

(6) Human Health. 

(a) Via Seafood Consumption. No iQpact on human health is 

anticipated from the consumption of seafood that might be in or near the dis
posal site. Only suitable dredged material will be allowed for disposal at 

the site. No significant impact to human health is expected with Site 
Condition II. 

(b) Via Drinking Water. When marine/brackish, dredged material 

is placed in a confined nearshore or upland disposal facility, the potential 
exists to generate leachates having adverse impacts on ground water and 

surface water used for drinking. Under this alternative, material forecasted 
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to be found unsuitable for unconfined, open-water disposal will have to be 
placed in a confined site. If the material is placed in a nearshore or upland 
facility, then potential for drinking water chemical impacts exists, espe
cially if design features such as leachate collection systems, effluent con
trol, or runoff control are not used or fail. Development of any upland or 
nearshore disposal sites, and the types of material allowed in these sites, 
would be subject to State and Federal regulations designed to protect drinking 
water sources. The relative'potential for ground water chemical inpacts under 
this alternative is less than the impacts that would be predicted if Site 
Condition I had been chosen for the unconfined, open-water disposal sites and 
greater than the impacts if Site Condition III had been chosen. 

(c) Via Inhalation of Dust. Dredged material placed on nearshore 
and upland disposal sites provides a potential source of dust with chemicals 
of concern that could have an impact on workers and residents living around 
such a site. Dust production can especially be of concern at multiuser sites 
where the deposited dredged material is being reworked. This can also be the 
case at a disposal site that is being prepared for alternate uses. The impacts 
to human health from inhalation of dust can be minimized by the application of 
suitable ground cover. The relative potential for dust production under this 
alternative is less than would be predicted if Site Condition I had been 
chosen for the unconfined, open-water disposal sites, and is greater than if 
Site Condition Ill had been chosen. 

(d) Via Direct Exposure. Little direct exposure of humans to 
contaminated dredged material occurs. The only segment of the population that 
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might be expected to come into direct contact with dredged material are workers • 
on dredging crews and at upland and nearshore disposal facilities. Material 
that is highly contaminated could be placed in secure disposal sites where 
protection against exposure to chemicals would be minimized by operational 
procedures (i.e., wearing µrotective clothing and respirator, security to 
limit access to the site, application of coverage soil for disposal). 

(7) Noise. There have been no ueasurernents of aLlbient noise levels 
or of the actual noise at the shore which would be produced by disposal equip
ment operatinb at the preferred disposal site in Elliott Bay. However, noise 
studies have been done at the shore adjacent to the Fourmile Rock disposal 
site in Elliott Bay that provide some estimation of the noise impact of 
disposal operations. 

Between 20 September 1985 and 24 June 1986, eight separate noise studies were 
conducted in the residential area near the Fourmile Rock site by two noise 
consultants. Ambient noise measured between 35 and 70 dBA and averaP,ed from 
35 to 51 dBA during the different measuring periods. Noise from tugs and tug
barge combinations was neasured at between 37 and 46 dBA. The average noise 
levels were in the low 40's. The exception was one barge which measured 
58 dBA for a short time. Muffling has since been added to bring the noise 
level down further. In a number of cases, the noise testers reported that the 
tugs and barges could not be heard above ambient noise at the shore. 
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The selected Elliott Bay site will be at least 2,500 feet from the Seattle 
shoreline. It is assumed that noise impacts from use of the site will be well 

• within State and Federal noise standards and, in many cases, unnoticeable. 
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(8) F.sthetics. Disposal operations are not expected to signifi
cantly affect the esthetic quality or experience in Elliott Bay and vicin-
ity. The disposal operations will be only a minor part of the marine 
activities ongoing in a busy harbor/marine transport area. Viewers from the 
various shoreline areas identified in section 3 will see the occasional pres
ence (between one and 10 times daily during dredging operations) of a tug and 
barge moving into the inner bay area, spending about 5 to 10 minutes for 
disposal, and leaving the area. The tug and barge will be most noticeable 
from the Seattle waterfront, from high-rise office buildings, and from the 
West Seattle shoreline and bluff residential areas. The operations will not 
be particularly noticeable from the remaining view areas identified in chapter 
3, such as from Magnolia Bluff residences. Viewers closest to the operation 
may occasionally observe a localized turbidity plume in the vicinity of the 
barge immediately following disposal. This plume will be short term and may 
be masked at times by Duwamish River runoff during high flow periods. Some 
viewers may perceive the tug and barge activity in a positive sense, in that 
it is an integral part of normal marine activities in Elliott Bay and does not 
detract from the overall view experience. 

(9) Historic Impacts. As part of the disposal site identification 
mapping studies, a literature search was undertaken to establish if any 
historically significant shipwrecks were located within the Elliott Bay 
selected or alternative disposal sites. None were identified (DSSTA). 
However, in March 1988, additional literature review and sidescan sonar 
studies were made of the selected disposal site and shipwrecks were found 
there. Further studies are underway to mitigate for potential adverse impacts 
in close coordination with the State of Washington Office of Archaeology and 
Historic Preservation (see FEIS exhibits C and D). 

d. Cumulative Impacts. In Elliott Bay, utilization of the selected dis
posal site would ultimately result in an overall reduction of cumulative 
impacts to deepwater benthic resources. Disposal would no longer occur in the 
deeper, higher energy "transition zone" environment of the DNR Fourmile Rock 
site so that overall dispersion and consequent exposure of organisms to 
dredged material chemicals will be reduced. F.stablishment of a climax benthic 
community at Fourmile Rock may take longer than for the existing Port Gardner 
DNR site due to a higher concentration of chemicals; however, the site is 
presently utilized by shrimp and bottom fish, and there is no reason to 
believe that full benthic community establishment would be significantly 
delayed. The existing sediment at the selected site would be gradually 
covered by dredged materials, considered to have, on balance, lower chemical 
levels than the existing sediments in inner Elliott Bay. Shrimp populations 
would in general, experience a less chemically impacted habitat. Overall, 
disposal at the selected low erosional site may, in concert with the expected 
improvement at the DNR Fourmile Rock site, result in a cumulative improvement 
of deepwater benthic habitat in FJ.liott Bay • 
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e. Relationship to Existing Plans, Policies, and Controls. 

(1) Clean ~ater Act, Sections 404/401. Procedures used in identifying 
the selected Elliott Bay disposal site and site management condition are con
sistent with the 404(b)(l) Guidelines for Specification of Discharge Sites for 
Dredged or Fill Material (40 CFR Part 230). Federal advance identification of 
the selected site as suitable for disposal of dredged material pursuant to part 230.80 of the Guidelines is addressed in exhibit B. The selected site 
and site management condition are also consistent with Ecology guidelines for 
State water quality certification pursuant to Section 401 of the CWA. 

(2) Coastal Zone Management. Tue Coastal Zone Management Act (CZMA) 
(Public Law 91-583: 86 Stat. 1280) was passed by the United States Congress in 1972. In Juue 1976, the State of Washington Coastal Zone lvlanagement Program 
(CZMP) was approved to receive funding allowing the CZMA to be implemented via 
the State Shoreline Managment Act (SMA) of 1971. As passed by the State 
legislature, the SMA provides "for the management of Washington's shorelines 
by planning and fostering all reasonable and appropriate uses." The SMA is 
implemented through detailed planning efforts that culminated in the Shoreline Master Programs (SMP) for the large municipalities and counties of the State. 
The selected alternative is consistent with the SMA and the current State 
CZMP, satisfying consistency with State and Federal coastal zone iaanagernent 
requirements. 

(3) City of Seattle Master Program. The selecterl disposal site is 
located within the jurisdiction of the city of Seattle, which adopted its 
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shoreline master program in 1986. The site lies within the shoreline environ- • ment classified as conservancy navigation. Designation of unconfined, open-water disposal is a principal and accessory conditional use in this classifi-
cation. Dredged material disposal at currently designated and permitted sites is a principal use permitted outright. 

(4) Department of Natural Resources (DNR) Policy on Open-Water 
Disposal of Dredged Material into Puget Sound. Sites throughout the Puget 
Sound area have been designated by DNR for open-water disposal. If the 
dredged material cannot be beneficially utilized (e.g., creation of artificial 
islands, landfill), and it is approved by all of the various regulatory 
agencies for open-water disposal, it can be deposited in one of the DNR 
sites. Fees and leases from DNR and permits from other agencies are all 
re(1uired before disposal of dredged material can occur. The selected Elliott 
Bay site will be an approved DNR open-water disposal site once the local 
shoreline permit has been granted by the city of Seattle. 

(5) Executive Order 11990, Protection of Wetlands. The intent of 
Executive Order 11990 is to protect wetlands because of the significant cumu
lative losses that have occurred, and due to their high value to biological productivity and their many other critical functions. As the selected Elliott 
Bay site lies in water over 200 feet deep, no wetlands would be directly 
affected. Dredging projects which could affect wetlands would be evaluated on a project by project basis at the time the project is reviewed for permits 
under Section 404 of the CWA. 
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(6) Executive Order 11988, Flood Plain Management. The intent of 
Executive Order 11988 is to provide guidance and regulation for projects 
located in, and affecting, the flood plain. Executive Order 11988 requires, 
to the extent possible, avoidance of long- and short-term adverse impacts 
associated with occupancy and modification of flood plains. 

As the selected open-water disposal site lies in water over 200 feet deep, no 
direct flood plain impacts would be involved by use of this site. Dredging 
projects which could affect the flood plain would be evaluated on a project by 
project basis at the time the projects are reviewed for permits under Section 
404 of the CWA. 

(7) Puget Sound Water Quality Comprehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan was adopted 17 December 1986. The contami
nated sediment and dredging program of the plan contains a sediment program 
goal "to reduce and ultimately eliminate adverse effects on biological 
resources and humans from sediment contamination throughout the Sound by 
reducing or eliminating discharges of toxic contaminants and by capping, 
treating, or removing contaminated sediments." The plan also adopts the fol
lowing policies which shall be followed by all State and local agencies in 
actions affecting sediment quality, including rulemaking, setting priorities 
for funding and actions, and developing permit programs: 

"All government actions will lead toward eliminating the 
presence of sediments in the Puget Sound basin that cause 
observable adverse effects to biological resources or pose a 
serious health risk to humans." 

"Programs for manageinent of dredging and disposal of sedi
ments should result in a net reduction in the exposure of 
organisms to adverse effects. (The intent of this policy is 
that dredging and disposal contribute to the cleanup of the 
Sound by allowing unconfin~d, open-water sites to have only 
low levels of contamination.and to dispose of more contami
nated sediments in a manner that prevents continued exposure 
of organisms to adverse effects. For proposals where dredg
ing will expose contaminated sediments, project-specific 
mitigation measures may be required." 

"Remedial programs (which LlaY include capping inplace) shall 
be undertaken when feasible to reduce, with the intent of 
eliminating, the exposure of aquatic organisms to sediments 
having adverse effects." 

The selected site is located to minimize the exposure of aquatic animals to 
dredged material placed at the unconfined site. The site is relatively non
dispersive and situated away from high abundances of imvortant aquatic species 
and from human use areas of the sound. Although the species potentially 
exposed to the dredged material at the disposal site is different from those 
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present at the dredging site, the net effect of the dredging and disposal 
action could be to reduce overall exposure potential by r.1oving the material 
from shallow estuarine areas to deeper marine waters. 

Per the definition of the selected site management condition, the material to 
be discharged at the unconfined, open-water sites is not expected to pose a 
serious risk to human health. Though the selected condition could poten
tially result in some "observable adverse effect" in the form of sublethal 
effects to any organisms that remain within the disposal site dilution zone 
for an extended period of time, the discharge of substantially better (or 
"cleaner") material on the sites would likely result in an aggregate condition 
comparable to the stated plan policy. 

The dredger does not typically control the original discharge of chemicals of 
concern into the aquatic environment. Nevertheless, the PSDDA study has high
lighted the importance of the PSWQA goal relative to "reducing or eliminatine 
discharges of toxic contaminants" into the Sound. As this goal would be 
achieved through improved source control, material dredged from the Sound's 
waterways should improve in quality, as should the condition at the disposal 
sites. Consequently, source control must remain a high priority for 
protection of the Sound. 

For the reasons described above, the PSDDA selected alternative for Elliott 
Bay is considered to be consistent with the 1987 Puget Sound Water Quality 
Comprehensive Plan. 
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(8) American Indian Reli ious Freedom Act. The American Indian • 
Religious Freedom Act of 1978 AIRFA) requires Federal agencies to ensure that 
none of their actions interfere with the inherent right of individual Native 
Americans (including American Indians, Eskimos, Aleuts, and Native Hawaiians) 
to believe, express, and exercise their traditional religions. These rights 
include access to religious sites, use and possession of sacred objects, and 
the freedom to worship through traditional ceremonials arid rites. The AIRFA 
requires coordination between Federal agencies and Native Americans to ensure 
ci1at federally supported projects or projects on Federal land do not infringe 
on the religious practices of Native Americans. 

Coordination between PSDDA agencies and potentially affected tribes has 
occurred throughout the study, and is an ongoing process. 

4.09 Alternative Eli2-II: Elliott Bay Site 2 With Site Condition II. Many of 
the potential environmental effects of disposal of dredged m.aterial at the 
alternate site in Elliott Bay (site 2) are similar to those of the selected 
alternative (site 1). This is a direct result of the site identification 
process: both sites are located in relatively nondispersive environments and 
are positioned to minimize disturbance to key bottom resources. Differences 
in their physical, biological and human environments, and consequent differ
ences in environmental effects that would result by their use as dredged 
material disposal sites, are described below. 
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a. Impacts and Their Significance to the Physical Environment. Environ
mental consequences from disposal of acceptable (per Condition II) dredged 
material at the Elliott Bay site 2 would be the same as those described for 
site 1 above for air quality and land. Data from both the depositional analy
sis and current meter studies (DSITA, 1987) suggest that site 2 is less depo
sitional than site 1. Currents in the vicinity of site 2 peaked at 37.5 
cm/sec (1 percent peak), in excess of the 25 cm/sec site identification guide
line, suggesting that material deposited at this site could occasionally be 
resuspended and transported offsite. This potential transport route could 
adversely effect sediment composition off site. 

Water quality at site 2 is substantially better (State Water Quality Class 
"AA" - extraordinary) than that found at site 1 (Class "A" - very good). As a 
result, local adverse effects to water quality that would occur within 
approved mixing zones during disposal operations, even though they would be 
the same as discussed for site 1, they would be more noticeable, and perhaps 
more significant, at site 2. However, these effects are still not considered 
significant due to their short-term persistence aud the nature of the material 
that would be discharged. 

b. Impacts and Their Significance to the Biological Environment. Envi
ronmental effects resulting from the disposal of acceptable (per Condition II) 
dredged material at site 2 in Elliott Bay would be similar to those described 
for site 1 above for flora, benthic invertebrates, crabs, anadromous fish, 
birds, marine mammals and threatened and endangered species. Although some 
differences in impact are expected between the two sites, the differences are 
not expected to result in significant differences in impacts to resources • 

Use of site 2 in Elliott Bay would result in a lesser loss of shrimp from the 
disposal site when compared to site 1, as shrimp were measurably less abundant 
at site 2 (DSS TA, 1987). Differences between the sites, which varied by 
season, were most prominent during September, when the preferred site con
tained many more shrimp (322-885/ha) than site 2 (44-80/ha). In June, site 2 
contained more shrimp (175/ha) than the preferred site (81/ha). However, dur
ing the primary dredging period in Elliott Bay (February-March), the preferred 
site had an average count of 300 shrimp per hectare, compared to 44 per 
hectare for site 2. 

Use of site 2 for dredged material disposal would result in burial or displace
ment of those shrimp found in the site during disposal operations. Surviving 
or returning individuals could experience sublethal adverse effects due to 
chemical concentrations present in the material on site, as long as they are 
not buried or displaced by further disposal activity. To the extent that the 
surrounding environment is at carrying capacity for these species, the dis
placed shrimp may experience reduced survival on a population basis. The 
abundance of shrimp found on site 2 is considered to be low when compared to 
numbers found in shallower waters or in harvested areas of the Sound. As a 
result, adverse effects tb shrimp for this alternative are not considered to 
be significant • 
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Bottom fish at site 2 are slightly less abundant than those found at site 1. 
Essentially absent fI"om the sites during the February time, bottornfish at • 
site 2 were measurably fewer during June (15/ha) relative to site 1 (53/ha). 
A similar pattern was observed in September. Given their relative absence 
from the site, and their overall low numbers at the site relative to site 1 
and to shallower waters, the impacts to these species resulting from the 
disposal of suitable dredged material at site 2 are not considered significant. 

c. Impacts and Their Significance to the Human Environment. Use of the 
Elliott Bay site 2 with acceptable (per Condition II) material would result in 
the same impacts as those described for site 1 for social economic values, 
transportation, and human health. Consequences to these resources would be 
the same for both sites. In addition, though dredging and disposal activity 
would experience some additional time (and possibly costs) to transport the 
dredged material to site 2 when compared to site 1, these impacts would not be 
measurably significant. 

Native American fishery activity at site 2 is less concentrated than it is 
around site 1. However, coordination between tribal fisheries and disposal 
operations is expected to avoid conflicts, as outlined in section 2. Bio
logical impacts to salmonids would be similar to those presented for the 
preferred alternative. 

The presence of a residential area on the beach and cliffs near site 2 pre
sents a potential for adverse effects to occur relative to increased noise and 
reduced esthetic quality of the area. These effects are associated with tug 
noise during disposal operations, related disruption of the visual esthetics 
of the area as seen from shore, and the potential presence of a visible tur
bidity plume within the mixing zone. The degree of these effects would be 
essentially the same as experienced in the area during use of the existing 
disposal site at Fourmile Rock. Noise controls that prohibit night-time dis
posal would also continue to ameliorate the impacts of site use. While the 
effects would be more measurable and noticeable than at site 1, given the 
intermittent use of the site, the presence of numerous other navigation
related activities in the area, and the short-term persistence of disposal 
operations, adverse effects to noise and esthetic qualities are not expected 
to be significant for this alternative. 

4 .10 Alternative EBl-I: Elliott Bay Site l ~ii th Site Condition I. Analysis 
of the environmental consequences of the Site Condition I alternative for 
Elliott Bay is provided here in comparison to the effects of the preferred 
alternative (Site Condition II). In general, the adverse effects of these two 
alternatives are very similar in type, differing primarily in degree of effect 
in the various disposal environments. Somewhat less material would be suit
able for unconfined, open-water disposal for Site Condition I than for the 
preferred alternative. This would result in fewer or decreased adverse 
effects in the aquatic environment, and additional or increased adverse 
effects in the land and shore environments. 
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While this alternative would result in less material placed at the unconfined, 
open-water site, the spread of the material would cover a comparable bottom 
area at the site though the depth of cover would be less. Consequently, dif
ferences between Site Condition I and Site Condition II in physical impacts to 
site species would not be significant. The major differences between Site 
Condition I and Site Condition II result frora either the different degree of 
chemical concentration placed at the various site types and/or from the dif
ferent distribution of dredged material among the disposal options (unconfined 
versus confined). 

In Elliott Bay, application of Site Condition I would result in a slightly 
lower volume (3,113,000 c.y.) of material being found acceptable for uncon
fined, open-water disposal in the next 15 years than for Site Condition II 
(3,374,000 c.y.). 

The following subsections describe the differences in environmental conse
quences that would result from the application of Site Condition I compared to 
those incurred by use of Site Condition II. 

a. Impacts and Their Significance to the Physical Environment. Site 
Condition I would shift the primary water quality effects to nearshore, ground 
water, and freshwater areas, with fewer effects at the aquatic site compared 
to Site Condition II. A greater potential for chemical iopacts to ground 
water and surface water is possible under this alternative compared to the 
preferred alternative, especially if design features are not used, or fail. 
As with Site Condition II, the effects at the unconfined site are intermittent 
and short-term, and are not considered significant • 

Compared to Site Condition II, Site Condition I would result in minimally 
different physical effects and modifications of marine sediments at the uncon
fined site due to the similar spread and distribution of the dredged mate
rial. However, due to lower chemical concentrations in the dredged material, 
Site Condition I would result in a potential for fewer adverse effects within 
the unconfined site than Site Londition II. On balance, the potential for 
technological control (more material would be placed in upland and nearshore 
sites where control technology can be more easily applied) provides the oppor
tunity for Site Condition I to result in overall fewer adverse effects to 
sediment quality than with Site Condition II. 

Fewer barges utilizing the unconfined site means that fewer potential adverse 
effects to air quality would result at the site. However, the transport of 
the material via more trucks would mean a shift of air quality impacts to the 
land/shore environments, in closer proximity to human use. Overall, the 
adverse effects of Site Condition I to air quality are considered more sub
stantive than those of Site Condition II. Though they would vary by the site 
being used, they are not likely to be significant. 

For the dredged material that is not acceptable for unconfine~, open-water 
disposal under the Site Condition I option, an estimated 274 acres of land 
(see table 4.3) could be impacted due to use of land and shore habitats in the 
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Elliott Bay area. When the total estimated water and land/ shore acreages are 
combined for each alternative, Site Condition I would result in more (415 
water plus 274 land equals 689 acres) commitraent of land than Site Condition 
II (681 total acres). The overall significance of Site Condition I effects to 
land compared to Site Condition II would depend on the relative value ascribed 
to the aquatic and land/shore acreages. 

b. Impacts and Their Significance to the Biological Environment. Site 
Condition I would result in fewer effects to aquatic flora at the unconfined 
site, because a. smaller volume of material would be discharged at the site and 
that would have less potential for chemical effects. On land and nearshore 
environments, however, an increase in impacts to plants is possible. This is 
due to both an increase in acreage needed for disposal (loss of natural 
habitat) and placement of a greater volume of sediment with chemicals of 
concern in these environments. Overall, Site Condition I would result greater 
adverse effects to flora than for Site Condition II, because of the added 
impact to plants under Site Condition I. 

For invertebrates, the adverse physical effects of Site Condition I would be 
similar at the unconfined, open-water site as those of Site Condition II, 
though added physical losses of intertidal and subtidal shoreline habitat 
would occur. 

Site Condition I results in fewer adverse effects to invertebrates than Site 
Condition II, as chemicals of concern would be substantially placed elsewhere. 

• 

Aquatic marine fauna at the disposal site would be at less risk with Site 
Condition I than with Site Condition II. However, increased potential loss of • 
shoreline habitat could significantly effect salmonids. The overall signifi-
cance of using to Site Condition I, compared to Site Condition II, depends on 
the relative value ascribed to these habitats and species. 

As with the case for Site Condition II, minimal impacts to waterfowl are 
expected from the disposal of dredged material suitable for Condition I at the 
open-water disposal site. Because of·the potential loss of additional impor
tant habitat on land under this alternative, there is a greater probability 
for adverse impacts to birds than with Site Condition II. The same situation 
exists for threatened and endangered species. Though tl~ species at risk 
would differ in the water and land areas, direct loss of land habitat repre
sents a greater risk to these protected animals than do the disturbances at 
the open water site. 

c. Impacts and Their Significance to the Human EnvironCJent. Compared to 
Site Condition II, social economic impacts of Site Condition I would be pri
marily associated with greater land use issues and greater cost to navigation 
and marine-related industries. These would be associated with somewhat lesser 
risks to tite aquatic site and greater risks to land and shore environments. 
In addition, truck transport of dredged material has the potential of 
adversely affecting traffic in and around land/shore disposal sites. Again, 
the overall significance of these tradeoffs depends on socially ascribed 
values to the impacted resources. 
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In Elliott Bay, the estimated volume of dredged material that would meet 

Condition I over the next 15 years is 3,113,000 c.y. (or 30 percent of the 

10,525,000 c.y. forecasted for Elliott Bay). Compared with activity expected 

if Site Condition II were adopted, the overall impact of Site Condition I on 
dredging activity could be to delay the initiation of new projects and extend 

the ongoing navigation maintenance cycles. The primary reason for the delays 

would be the increase in project costs associated with having to place dredged 

material exceeding the Site (.;ondition I at other disposal locations. Addi

tional delays would result during identification, designation, acquisition, 

and development of upland and nearshore disposal sites. Without considering 

the expenses associated with project delays, the added cost of Site Condition I 

in Elliott Bay would be almost $4 million (Condition I: $165,405,000; 
Condition II: $161,556,000). 

Under this alternative, there would be less barge traffic at the open water 

site, with fewer potential fishery conflicts and need to coordinate dredging 
activities. However, increased use of shoreline and land disposal sites could 

result in overall greater potential adverse effects to resources and areas of 
importance to tribal fisheries. In addition, barge traffic would persist to 
some nearshore sites. Given the low degree of potential conflict that would 

exist with the unconfined, open-water site with any alternative, the increased 

effects on land and shore areas suggest that Site Condition I would result in 
more significant adverse effects to Native American concerns than would Site 

Condition II. 

No difference in effects to human health would result from seafood consump

tion. Given the conservative approach applied in defining the site management 

conditions, Site Condition I sl1ould result in less risk to human health via 
seafood consumption than Site Condition II due to overall less volumi!and 

lower chemical concentrations that would go the unconfined, open-water si.tes. 

For both alternative Conditions I and II, the adverse effects to human health 
are not expected to be significant. 

Site Condition I would increase ti1e potential for adverse effects to human 
health in the land and shore environments. Increased risk of drinking water 

ct1emical impacts would result at upland sites. Dust and direct exposure to 

the dredged material also represent concerns at land and shore sites. By 
proper technology control, it is possible to limit the priruary exposure to 

individuals that must work on or around sites during dredged material dis
charge and site completion or modification. Though the actual risks and 
effects would be site specific, on balance, Site Condition I has the potential 

for greater adverse effects to human health than does Site Condition II. 

Noise impacts at the open-water site would be fewer with Site Condition I, but 

there would be measurably more noise effects at land and shore sites. Over

all, the adverse effects to noise resulting from Site Condition I are 
considered more significant than those of Site Condition II. 

d. Cumulative Effects. The location of the disposal site in Elliott Bay 
significantly contributes to the avoidance of direct and indirect adverse 
effects to important human and environmental resources. The potential for 
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reduced chemical releases into Puget Sound waters during disposal operations 
would result with Site Condition I relative to Site Condition II would not 
offset the increased loss of land and nearshore habitat that would also occur. 
Though the consequences to land are site specific, given past disturbances of 
shoreline environments, the potential exists for significant cumulative effects 
to occur with nearshore disposal sites. Consequently, Site Condition I has 
the potential for greater cumulative effects to the environment than Site 
Condition II. 

4.11 Alternative EBl-III: Elliott Bay Site 1 with Site Condition III. 
Analysis of the environmental consequences of the Site--Conoffion"IITalterna
tive for Elliott Bay is provided here in comparison to the effects of the pre
ferred alternative (Site Condition II). In general, the adverse effects of 
these two alternatives are very similar in type, differing priraarily in degree 
of effect in the various disposal environments. With Site Condition III, 
almost all dredged material would be acceptable for unconfined, open-water 
disposal than for the preferred alternative. Of the 10,525,000 c.y. of mate
rial forecasted for dredging, 6,162,000 c.y. is estimated to be found suitable 
per Site Condition III. This would 'result in greater adverse effects to the 
aquatic environment, and a decrease in adverse effects to the land and shore 
environments. 

Though this alternative would result in uore material placed at the uncon
fined, open-water site, the spread of the material would cover a comparable 
bottom area at the site. Consequently, differences in physical impacts to 
site species for Site Condition II and Site Condition III would not be 
significant. The major differences between Site Condition III and Site 
Condition.II would result from the different levels of biological effects 
permitted due to chemicals in the dredged material. 

In Elliott Bay, application of Site Condition III would result in more volume 
(6,162,000 c.y.) of material suitable for the unconfined, open-water disposal 
sites in the next 15 years than for Site Condition II (3,374,000 c.y.). The 
following subsections describe the differences in environmental consequences 
that would result from the application of Site Condition III compared to those 
incurred by use of Site Condition II. 

a. lupacts and Their Significance to the Physical Environment. Compared 
to Site Condition II, Site Condition III would shift the primary water quality 
effects from nearshore, ground water and freshwater areas, to the aquatic 
site. Water quality at the open water disposal site could experience overall 
greater adverse effects with the Site Condition III alternative. Potentially 
significant contributions to the sea surface microlayer and nepheloid layer 
are core possible with Site Condition III. As with Site Condition II, how
ever, the impacts to water quality at the unconfined site are expected to be 
interwittent and short-term, and are not considered significant. 

Compared to Site Condition II, Site Condition III would result in similar 
physical effects and wodifications of marine sediments at the unconfined site 
due to the volume and grain size distribution of the material. This would 
result in a similar spread and distribution of the dredged matgrlal. However, 

4-86 

• 

• 

• 



• 

• 

• 

due to higher chemical concentrations present in the dredged material, Site 

Condition III could result in greater adverse effects at the unconfined site 

than Site Condition II. Sediment quality could be significantly altered by 
use of Site Condition III, which may possibly lead to unacceptable adverse 
effects on biological resources. On balance, the lack of technological con

trol associated with open-water disposal (relative to upland and nearshore 
disposal) provides the opportunity for Site Condition III to result in overall 
greater adverse effects to the environment than with Site Condition II. 

More barges would utilize the unconfined site, however, the increase in barge 

traffic would not result in any change in impact to air quality at the open

water site. The reduction in transport of the material via more trucks would 

mean a shift of adverse effects to air quality from the land/shore environ
ments to the water environment. Overall, the adverse effects of Site 
Condition III to air quality are considered less substantive to human health 

than those of Site Condition II. Though air quality would vary based on 
site-specific characteristics, they are not likely to be significant in roost 
cases. 

For dredged material that is not acceptable for unconfined, open-water dis
posal under the Site Condition III option, an estimated 162 acres of land and 

shore habitats (see table 4.3) could be impacted in the Elliott Bay area. 
When the total estimated water and land/shore acreages are combined for each 
alternative, Site Condition III would result in much less land (677 acres) 

committed than Site Condition II (681 total acres). The overall significance 

of Site Condition III effects to land compared to Site Condition II would 

depend on the relative value ascribed to the aquatic and land/shore acreages • 

b. Impacts and Their Significance to the Biological Environment. 

Condition III would result in more adverse effects to aquatic flora at 

unconfined site, but potentially less adverse effects to plants and 
terrestrial animals in land and shore areas than with Condition III. 

Site 
the 

For invertebrates, the,adverse physical effects of Site Condition III would be 
greater at the unconfined, open-water site as those of Condition II. A 

greater number of species would be expected to exhibit acute and chronic 
effects with Condition III than with Condition II. Crab and shrimp popula
tions found in the area may also be significantly impacted by disposal using 

Site Condition III relative to Site Condition II because of the greater con

centration of chendcals and potential for increased risk to the nepheloid 
layer. 

For birds, terrestrial wildlife, and threatened and endangered species, there 

would be an overall reduction in impact associated with Site Condition III 
compared to Site Condition II. For aquatic species listed as threatened or 

endangered, risks would be higher; however, the area around the open-water 
site is not utilized by these species • 

.. 
c. Imvacts and Their Significance to the Human Environment. Compared to 

Site Condition II, Site Condition III would reduce the number of land use 
issues, as open-water disposal would be a primary method for disposal of 
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dredged material. Land issues that remain, however, could be significant 
because dredged iaaterial that does not meet Site Condition III requirements 
would have to be placed at a confined site. 

In Elliott Day, the estimated volume of dredged material that would meet Site 
Condition III over the next 15 years is 6,162~000 c.y. Compared with activity 
expected if Site Condition II were adopted, no overall impact of Site Condi
tion Ill on dredging activity would be expected.. The cost of Site Condition 
III in Elliott Bay is estimated at $118,578,000 compared to $161,556,000 for 
Site Condition II. 

With Site Condition Ill activity, there would be more barge traffic at the 
open-water site, with a greater potential for fishery conflicts and need to 
coordinate dredging activities. The decreased use of shoreline and land dis
posal sites could result in lowering the adverse effects to resources and 
areas of importance to tribal fisheries. In addition, barge traffic would 
persist to some nearshore sites, as well as to confined aquatic disposal 
sites. Given the low degree of potential conflict that would exist with the 
unconfined, open-water site with any alternative, the increased effects on 
land and shore areas suggest that Site Condition Ill would result in more sig
nificant adverse effects to Native American concerns than would Site 
Condition II. 

There would be no different effects to human healttl resulting from the seafood 
consumption route via Site Condition III. However, given scientific uncer
tainties in the chemical effects though conservative, it can still be said 
that Condition Ill would result in greater risk to human health via seafood 
consumption than Condition II due to overall greater voluc;e and higher chemi
cal concentrations that would go to the unconfined, open-water sites. For 
both alternatives, the adverse effects to human health are not expected to be 
significant. 

Site Condition Ill would significantly decrease the potential for adverse 
effects to human health in the land and shore environments. Overall risks to 
drinking water would decrease as a result of less use of upland sites. How
ever, the material that does require confined disposal would have high levels 
of chemicals and could result in an increase in site-specific impacts in 
ground water and freshwater quality. Though the actual risks and effects will 
be site specific, on balance, Site Condition Ill has the potential for lower 
adverse effects to human health than does Site Condition II. 

Noise impacts 
Condition II, 
shore sites. 
Condition Ill 
Condition II. 

at the open-water site would be about the same as with Site 
but there will be measurably less noise effects at land and 
Overall, the adverse effects to noise resulting from Site 
are considered to be less significant than those of Site 

d. Cuuulative Effects. The location of the disposal site in Elliott Bay 
significantly contributes to the avoidance of direct and indirect adverse 
effects to important human and environmental resources. ~he increase in chem
ical loading to the Sound that would result with Site Condition III relative 
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to Site Condition II could have a greater cumulative effect on marine 
ecosystems, though this is not possible to quantify • 

4.12 Selection of the Elliott Bay Alternative. Of the alternatives 
considered for the 1lliott Bay area, including the No Action alternative, the 
selected alternative is alternative EBl-II: unconfined, open-water disposal 
site 1 and Site Condition II material. Several factors, discussed below, are 
significant in the preference for this alternative. 

Both sites considered for Elliott Bay meet two key site identification fac
tors: (1) the site should be located in relatively nondispersive environments 
and (2) are positioned to minimize disturbance to key biological resources. 
Site 1 was found to have an overall lower potential for impact to biological 
resources and the human environment than would site 2. 

The most important difference between site 1 and site 2 concerning their 
acceptability as unconfined, open-water disposal sites is the fact that site 2 
is in a more dispersive environment than is site 1. Peak currents at site 2 
are at a high enough velocity to suggest that some deposited dredged material 
would be resuspended. Resuspension of dredged material could contribute to 
the nepheloid layer, transport off the site, and result in potential impacts 
to biological resources offsite, beyond the disposal site. 

On the whole, site 2 has a lower biological resource value than does site 1. 
Site 2 contains low concentrations of shrimp, while site 1 contains commer
cially harvestable levels. Site 2 also contains lower numbers of bottom fish 
than does site 1. However, the potential for transport of dredged material 
offsite and for impact to resources offsite make site 2 the less environ
mentally desireable choice. 

Site 1 is closer to Native American fishery activity; however, site 2 is 
closer to residential.areas and beaches. In addition, part of the site 2 
boundary overlaps with the current disposal site at Fourroile Rock. Use of 
site 2 could complicate monitoring efforts of the PSDDA site (because of past 
use of the Fourmile Rock site. 

The selected site in Elliott Bay (site 1) would result in somewhat greater 
adverse effects on shrimp than site 2 due to displacement of observed shrimp 
and associated tiublethal effects to the remaining or returnins individuals. 
On the other hand, the location of site 1 was chosen to ensure that dredged 
material placed onsite would remain onsite and no unacceptable adverse impacts 
would occur. The selected site is relatively more depositional per existing 
information than the alternate site (site 2). In addition, public input 
received during the study and at the final public meetings (February 1988) 
clearly favored tt1e selected site. Avoiding residential shoreline areas, with 
associated noise and esthetic impacts, favors site 1 over 2. In terms of 
using dredged material to cover existing areas having elevated levels of 
chemicals, site 1 is also preferred. Material placed at site 1 would be 
covered more rapidly by natural sedimentation than at site 2, and therefore 
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return more rapidly to a natural state when the site was no longer used. On 
balance, the advantages of site 1 substantially outweigh the disadvantages 
relative to site 2. 

The selection of the biological effects condition for site management is based 
on consideration of the overall environmental effects of the dredged material 
disposal program (including both aquatic and land/shore effects). In order to 
ensure consistency throughout the region, these assessments were made for the 
entire Phase I (central Puget Sound) area. 

Dredged material discharged at the unconfined, open-water site must be accept
able for maintaining the chosen site management condition. Under Site Condi
tion II, dredged material deposited at Elliott Bay site 1 would not have an 
unacceptable adverse effect on biological resources at or around the disposal 
site or to human health. Impacts that do occur to aquatic species would be 
confined to the disposal site (no unacceptable effects offsite) and would not 
exceed sublethal chemical effects to the few remaining and more sensitive 
species on site (i.e., significant acute toxicity would not be present on 
site). A monitoring plan developed for the PSDDA disposal sites will be used 
to ensure that effects at the disposal site do not exceed Site Condition II 
limits and that unacceptable offsite impacts are not occurring. If monitoring 
indicates that impacts are exceeding predictions, appropriate site management 
response would be taken. 

Site Condition I would reduce adverse effects to the aquatic environment rela
tive to Site Condition II, but would relatively increase adverse effects to 
land and shore environments. Site Condition III, on the other hand, would 
result in much greater adverse effects to the aquatic environment then would 
either Site Condition I or Site Condition II with almost no impacts to land 
and shore environments. 

Costs for testing, dredging, disposal, and monitoring of the volume of sedi
ment that is forecasted to require removal over the next 15 years in the 
Elliott Bay area tmder Site Condition I would be approximately $165.4 million, 
Nearly $4 million more than the costs of disposal under Site Condition II 
($161.6 million). Dredged material disposal under Site Condition III would 
cost about $118.6 million, about $43 million less than Condition II. 

The selected alternative is consistent with Section 404 of the CWA which 
governs the discharge of dredged material in nearshore waters of the United 
States. Under section 404(b)(l) no "unacceptable adverse effects" can result 
from the discharge of dredged material in open-water sites. Research and 
analysis of data used to define the alternative site conditions indicate that 
disposal under Site Condition II material would not result in unacceptable 
adverse effects on aquatic resources. The selected site management condition 
would, furthermore, not allow significant acute toxicity onsite, thus meeting 
State water quality standards and the condition frequently used in the 
implementation of Section 404 nationwide. 
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In considering the overall effects (total impact of dredged material disposal) 
to land and water, the use of Site Condition II is considered the environmen
tally preferred approach and was therefore chosen. Additionally, alternative 
EBl-II, site 1 and Site Condition II, most closely meets the stated PSDDA goal 
to provide for publicly acceptable guidelines governing environmentally safe 
unconfined, open-water disposal of dredged material in Puget Sound • 
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ENVIRONMENTAL EFFECTS OF THE 
ALTtRNATIVE8 CO~SIDERED FOR PORT GARDNER 
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4.13 Alternative PGl-2: Port Gardner Site I with Site Condition II -
Selected Alternative. The final EIS alternatives evaluated for the Port 
Gardner area are shown in table 4.11 • 

a. Impacts and Their Significance to the Physical Environment. 

(1) Water Quality. 

(a) Marine Water. Disposal activities at the selected site are 
not expected to significantly affect water quality conditions (i.e., currently 
Class A waters) in Port Gardner, except in the immediate vicinity of the 
disposal site. 

Some short-term water quality impacts are anticipated within the disposal site 
dilution zone following disposal of suitable dredged material from bottom 
dumped barges due to elevated levels of suspended solids within the dredged 
material plume. Water quality monitoring of an experimental disposal site in 
Elliott Bay during and after disposal operations for a period of 9 months 

.showed no significant long term impacts to water quality (Baumgartner et al., 
1978; Schell et al., 1978; Pavlou et al., 1978). Transient impacts observed 
were some elevated levels of PCB (i.e., increases from 3 ng/1 to as high as 
3 ug/1), d-Mn, and NH3-N, which were all associated with increased suspended 
solids levels and were short term (generally minutes) in duration. No impor
tant chemical changes in the water column were documented during disposal 
activities at the Columbia River ADFI site located off the mouth of the 
Columbia River, or at other sites throughout the country during the DMRP 
(Dredged Material Research Program) (Wright, 1978) • 

EIS Alternative 

PGl-II 

PG2-II 

PG3-II 

PGl-I 

PGl-III 

TABLE 4.11 

FINAL EIS ALTERNATIVES EVALUATED FOR PORT GARDNER 

Description 

Port Gardner Site 1 and Site 
Condition II (selected alternative) 

Port Gardner Site 2 and Site 
Condition II 

Port Gardner Site 3 and Site 
Condition II 

Port Gardner Site 1 and Site 
Condition I 

Port Gardner Site 1 
and Site Condition III 

Selection of Port Gardner alternative 
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Through a suggested source of chemical contribution to the sea surface micro
layer, dredged material chemical input to the microlayer has not been verified 
or quantified, but is not considered significant relative to other probable 
sources from permitted discharges (i.e., sewage effluent) (Word and 
Ebbesmeyer, 1985; Word et al., 1986; Hardy and Cowan, 1986). Contributions to 
the sea surface microlayer will continue to occur from a variety of sources, 
including airborne sources (dry particulate fallout, precipitation, gases, and 
depositional materials), land sources (including shoreline erosion, river run
off, discharge of sewage and industrial effluents, and spills from vessels and 
land based facilities), and nearshore sediments (through upwelling, bubbles, 
or biochemical transformations). Observations of shoreline contamination in 
Puget Sound strongly implicate sewage discharges and street runoff as primary 
causative agents (Word and Ebbesmeyer, 1984). A review of the literature on 
sea surface microlayer composition, sources, and impacts on phytoplankton and 
phytoneuston is presented in a PSDDA report prepared by Word, et al. (1986). 
To ensure that the dredged material operation does not result in the release 
of unacceptable concentrations of chemicals into the water column, the PSDDA 
evaluation procedures call for water column testing, if warranted, on a 
case-by-base basis. 

In addition to the above impacts, suspended dredged material may become incor
porated in the nepheloid layer that is found near the sediment/water inter
face. A quantitative estimate of the amount of disposed material that might 
become associated with the nepheloid layer is not possible, however, the level 
of contribution is not expected to be significant. Indirect evidence of 
dredged material contribution to the nepheloid layer was seen in research 
conducted during the Field Verification Program (FVP) in Long Island Sound. 
Benthic species near the disposal site exhibited increased levels of certain 
chemicals during disposal activities. Following disposal, however, tissue 
residue values dropped to background levels in organisms collected near the 
disposal site (FVP study, 1987). The PSDDA monitoring plan for the unconfined, 
open-water sites calls for collection of tissue residue data for benthic 
species collected off the disposal site to further evaluate any potential 
impacts to the nepheloid layer. 

In conclusion, only transient and temporary changes in suspended solids levels 
and increased levels of sediment-bound chemicals are expected during disposal 
activities, with no significant adverse impacts to water quality anticipated. 

(b) Freshwater and Ground Water. Impacts to freshwater and 
ground water quality can arise from two potential sources: (1) release of 
chemicals in effluent during dewatering or from uncontrolled runoff, and 
(2) release of chemicals via leachate from confined sites which could enter 
ground water. Impacts from effluent or uncontrolled runoff depend on the type 
of water (hard versus soft) and the existing water quality of the receiving 
waters. The degree of chemical release associated with effluents can be con
trolled through a variety of technologies including construction of wiers and 
settling ponds. 
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Significant adverse impacts on ground water may result from the production of 
leachate containing chemicals of concern at the disposal site. Because of the 
geochemical changes that are associated with drying and oxidation, a large 
fraction of sediment chemicals can be mobilized. The magnitude of the impact 
of leachate production on ground water quality would depend on the chemical 
composition and physical characteristics of the dredged material, the charac
teristics of the interfacing soils, and the planned use of the underground 
receiving waters. The relative potential for freshwater and ground water 
chemical release under this alternative is less than the impacts that would be 
predicted if Site Condition I had been chosen for the unconfined, open-water 
disposal site and greater than the impact if Site Condition III material had 
been chosen. 

(2) Marine and Estuarine Sediments. The Port Gardner site is situ
ated in a depth of 420 feet on a comparatively flat plain. Bottom slopes are 
less than 1 foot of vertical elevation on 200 feet of horizontal distance. 
Therefore, bottom slopes are not expected to influence the shape of the dis
posal site. Tidal current and depositional analysis data indicate that the 
site is subject to weak currents. Since the mean speeds near the bottom 
averaged 0.25 feet per second at the center of the preferred disposal site, the 
closest disposal model results (400-foot depth and a 0.1 feet per second cur
rent; DSSTA, 1987) were used to estimate the extent of dredged material depo
sition within the disposal site. Because bottom slope and tidal currents 
should not significantly alter the disposal site configuration, the delineated 
site is a 4,000-foot-diameter circle that is concentric with the 1,800-foot 
diameter water surface disposal zone. If dredged material is dumped at random 
within this 1,800-foot-diameter zone, at time of site capacity the disposal 
mound could take the form of a truncated cone that has a base diameter of 4,000 
feet, a height of 34 feet and a top radius of 1,000 feet. Since both ambient 
current speeds and sediment deposition rates are very low in the vicinity of 
the proposed site, the mound that is formed by the disposal of dredged material 
would remain relatively unchanged in the forseeable future. Assuming that an 
annual average of the volume that could be discharged at the selected site 
over the period 1985-2000!/ is experienced beyond the year 2000, the 
estimated site capacity would be reached in year 2014. 

Surface sediments at Port Gardner site 1 are primarily fine mud and clays 
(DSSTA, 1987) and the site appears to be a site of net deposition. Material 
expected to be disposed at the open-water site would range in grain size from 
primarily silt and clays to material that is primarily sand. Although some 
changes in grain size distribution at the disposal site can be expected due to 
disposal of Port Gardner area dredged material, these impacts are not expected 
to have a significant, adverse impact on tl1e sediDents of the area. 

Sediment chemistry analyses of samples from the area of site 1 indicate that 
the sediments do not· contain elevated levels of chemicals of concern (Tetra 
Tech, 1986). Disposal of dredged material allowable under Site Condition II 

1/See table 4.2c • 
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would increase sediment chemical levels within disposal site 1. See Section 
b., "Impacts and Their Significance to Biological Envirom:ient" for a dis
cussion of the possible impacts to biological resources due to potential 
increases in sediment chemicals onsite. 

(3) Air· Quality. No significant loading of concern chemicals to the 
existing air environment are anticipated as a result of forecasted disposal 
activities at the preferred site in Port Gardner. Tugboat towing of barges to 
the disposal site is expected during the normal 30 to 35 days of average 
annual site usage. during this usage, on the average about 2 to 3 barges per 
day would be discharging at the site with peak activity of 5 barges per day 
(table 4. 9). 

Some hydrocarbon releases, incluoing hydrocarbon typroduct1> and particulates 
from diesel fumes would be released during disposal activities at both the 
open-water site and at upland and nearshore sites. Negligible concentrations 
of hydrogen sulfide gas may also be released from the dredged material during 
open-water disposal activities. In summary, no significant ir.1pacts are anti
cipated to the air quality environment in Port Gardner as a result of disposal 
activities due to the selected alternative. 

• 

(4) Land. Habitat impacts associated with dredged material that must 
be placed in other disposal sites (benthic/land/shore/confined) could include 
loss of wetlands, loss of fish feeding and rearing habitat, loss of land vege
tation, and loss of natural shoreline areas (see sections 2.03 and 4.01 
above). An estimate of the possible land/shore losses of habitat was devel
oped for the Port Gardner selected alternative (table 4.3), indicating that 
approximately 318 acres of benthic area would be covered by the preferred • 
open-water disposal site while land and shore losses would approxiroate 10 
acres. It is not possible to further quantitatively distinguish between 
upland and nearshore losses. Though development of shoreline ureas in the 
Port Gardner area have been less extensive than in the other two Phase I bays 
(Commencement and Elliott bays), the steep relief of the land and the overall 
high environmental value of the river delta minimize the availability of suit-
able land and nearshore disposal sites. It is possible that land/shore dis-
posal in this area would occur in a diked wetland area, given their relative 
abundance, with consequent environmental losses. 

b. .Impacts and Their Significance to Biological Environment. 

(1) Flora. 

(a) Marine and Intertidal. Little impact to oarine and 
intertidal species is expected under this alternative. Impacts that would 
occur to intertidal and subtidal macroalgae and eelgrass would primarily be 
due to the introduction of short-term pulses of suspended materials from 
effluent outfalls that could interfere with photosynthesis by reducing light 
availability. This impact would be expected to be minor and confined to the 
area around the outfall and can be reduced throuch proper control of effluent 
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discharge. Relative impacts under this alternative would be less than those 
predicted if Site Condition I material had been chosen for the unconfined, 
open-water disposal sites and greater than impacts if Site Condition III had 
been chosen. 

(b) Terrestrial. Significant adverse impacts to terrestrial 
plants can result with disposal of dredged material at confined upland sites. 
Site preparation requires complete destruction of the existing habitat includ
ing removal of vegetation and possibly excavation of top soil (which can be 
used to construct dikes, berms or stored for later use as a soil cap) (Canter 
et al., 1977). Under this alternative, approximately 10 acres of upland and 
nearshore area would be used to develop confined disposal sites. The impacts 
to plant communities under this alternative are greater than those associated 
with Site Condition III and less than the impacts associated with Site 
Condition I. 

Following disposal, land sites may still present significant adverse impacts 
to plants recolonizing the area. High salt content and the presence of chemi
cals may hinder successful germination and growth of many plant species. In 
addition to slowing or preventing reestablishment of plant communities on 
site, vegetation around the perimeter of the disposal area may also be acutely 
impacted as a result of salt seepage (Harrison and Chisholm, 1974). 

Once a disposal site is no longer in use, remedial action can be undertaken to 
rehabilitate the land, although this is often difficult to accomplish 
(Grosselink, 1973). Sites can be seeded with saline resistant plants or 
covered with enough top soil to act as an effective barrier between establish
ing plants and the dredged material. Additionally, dredged material can be 
deep plowed and limed to enhance soil conditioning prior to establishment of 
vegetation (CZRD, 1978). 

(2) Plankton. 

(a) Marine Phytoplankton. Impacts to phytoplankton would result 
during disposal operations from intermittent pulses of suspended material that 
coul9 either promote and inhibit primary production. Turbid mixtures of 
organic and inorganic material both interfere with photosynthesis by shielding 
light and stimulate growth by raising inorganic nutrient levels above back
ground levels. Impacts can also occur from suspended materials adhering to 
the surfaces of cells, interfering with gaseous/nutrient transport across the 
cell wall, possibly leading to mortalities. Also, phytoplankton in the pa.th 
of the descending dredged material mass would be removed from the euphotic 
zone and lost (flocculated). The release of growth inhibitory substances from 
the dredged material may also occur. Concern chemicals released during dis
posal could result in inhibition of photosynthesis by interfering with 
metabolic pathways. 

As disposal operations would not occur during the major portion of the spring 
bloom period due to closing for fishery protection, the high phytoplankton 
productivity at that time of the year would not be significantly impacted • 
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Disposal would occur, however, during the fall bloom period, so that impacts 
to the phytoplankton community may be somewhat more pronounced than during 
other times of the year. The overall impacts on primary production would be 
localized, are likely not measurable, and are not expected to be significant. 

(c) Zooplankton. Impacts to zooplankton could result from sus
pended particles interfering physically with active feeding. In addition, 
suspended particle loads would dilute the concentration of food particles in 
the water for filter feeders and, in some instances, reduce the amount of 
available food (due to flocculation of phytoplankton). 

Zooplankton in the immediate disposal area could become entrained by the dis
posal material with resultant mortalities. However, most zooplankton are 
spatially distributed over wide areas in the water column and any impacts at 
the disposal site would not be expect to significantly affect Port Gardner 
zooplankton community structure. 

Any impacts to the Port Gardner zooplankton community would be localized anrl 
short term. Chemicals released from the disposal operation may have measur
able, although short term and localized impacts. Localized impacts could 
include mortality, inhibition of growth and reproduction. However, the tem
poral nature of the disposal and the small percentage of zooplankton impacted 
relative to the existing bay-wide community, would render this impact 
insignificant. 

(3) Invertebrates. 

(a) Benthic Infaunal Resources. Two types of impacts Hould 
occur as a result of dredged material disposal at the selected PSDDA 
open-water site: (1) physical impacts, and (2) chemical impacts. Each is 
discussed in turn with respect to probable impacts to the sedentary benthic 
infauna! resources existing within the disposal site and immediately adjacent 
to it. 

Anticipated physical impacts to sedentary benthic infauna! resources resulting 
from dredged material disposal in the selected site would include the imme
diate, but temporary, loss of benthos due to burial and smothering by clumps 
of cohesive material within the relatively small single dump bottom impact 
area ("250-foot diameter footprint," see section) of the overall disposal site. 
Direct physical impacts from dredged material hitting the bottom would be 
greatest in the center of the impact zone and diminishing to negligible impacts 
toward the edges of this zone. It is likely that some of the buried infauna 
would be able to survive initial burial by vertically migrating out of 
deposited material, particularly if they are covered by less than 20 cm of 
material. Several benthic infauna! species have demonstrated the ability to 
migrate vertically and survive burial induced by relatively thick covers 
(i.e., up to 50 cm) of sediments with particle size distributions both similar 
to, and different from, their preferred sediment habitat (Maurer et al., 1978). 

During periods of dredging inactivity, partial recovery of benthos due to 
recruitment and migration from surrounding unimpacted areas could be 
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expected. Likely recruits to the disposal site may consist of polychaete 

opportunists such as _Capitella _capi tata, Spiophanes firnbriata, and Boccardia 

£Olybranchia (Battelle Draft Report to EPA: Detailed Chemical and Biological 
Analysis of Selected Sediments From Puget Sound, 1985) as well as from resi
dent bivalve species, such as Axinopsida sericata, and Macoma carlottensis. 
Recolonization may result in the partial restoration and/or possible enhance

ment of benthic habitat values to foraging bottom fishes (Rhoads et al., 1978; 
Becker, 1984; Lunz, 1986). Tatum (1984) reported an increase in benthic 
species abundance at an experimental disposal site in Elliott Bay following 
disposal operations. Recently, a BRAT survey of the Foul Area disposal site 
off the coast of New England showed that benthic resource food values on site 

were increased as a result of disposal activities relative to offsite condi
tions for many of the target flatfish foraging strategies examined, particu
larly fish foraging for smaller prey living near the sediment-water interface 
(Lunz, 1986). 

Existing benthic communities found onsite are adapted to fine-textured, medium 

silt/coarse silt bottoms. Potential changes in bottom sediment grain size 

distribution resulting from dredged material disposal would likely have a 
detrimental impact on many of the resident infauna! species (i.e., due to 

lower reproductive potential, impaired recruitment success, and survival of 
young) as well as negatively influencing the ability of buried adults to 
vertically migrate and survive burial (Maurer et al., 1978). 

Under the effects definition for Site Condition II (see chapter 2), some sub
lethal impacts to onsite benthos are possible from chronic exposure to dredged 

material. These impacts would be confined to the disposal site. The PSDDA 
monitoring program includes a check of benthic community health around the 

disposal site to ensure that unacceptable biological impacts are not occur
ring. The severity and extent of biological effects from the dredged material 

are not expected to be significant since the majority of the taxa found at the 
selected site (polychaetes, bivalves; Clarke, 1986) are not known to be 

acutely sensitive to chemicals of concern. Effects associated with the 
dredged material will include sublethal impacts, with potential increases in 
the mortalities of the more sensitive, but less abundant, crustacean species 
(section 3.02.b(l)(c)). 

Cumulative effects of exposure to the dredged material could result in a 
reduction in population and community biomass of equilibrium (Stage Ill) 
species, with a corresponding increase in abundances and biomass of more 
pollution and physical disturbance tolerant pioneering (Stage I) species. 

This pattern will also be maintained by the periodic physical disturbance of 

the site during disposal operations. Tissue concentrations of contaminants 
may also increase in onsite benthos exposed to Site Condition II material. 

Impacts that occur outside the disposal site would not be significant, con
sisting of food web impacts, and possibly sea surface microlayer iopacts. The 
former involves mobile benthos (crab, shrimp, etc.) feeding on disposal site 

benthos and migrating offsite with a chemical body burdeu and contributing 
chemicals via predation or decomposition to bay food web. The degree of food 
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web transfer is unknown, but should not be significant, due to the nature of 
the site management condition and because few mobile species are present at 
the selected site. Nearshore, intertidal and subtidal invertebrate fauna 
would not be significantly impacted from the disposal operations due primarily 
to their distance from the disposal site. Existing sea surface microlayer 
chemicals may occasionally contact the nearshore benthos as a result of 
currents, tidal actions, and wind moving chemicals onshore. In the case of 
Port Gardner site 1, the probability that chemicals from the dredged material 
would significantly contribute to the existing contaminant load, with signifi
cantly increased impacts, is considered low. (Word and Ebbesmeyer, 1984; Word 
et al., 1986; Hardy and Cowan, 1986). 

(b) Intertidal. Intertidal invertebrates would be impacted by 
any development of the nearshore environment for use as confined disposal 
sites. Physical impacts to sedentary species from dredged material disposal 
would be the immediate loss of intertidal communities due to burial during 
disposal activity. Effects observed at the nearshore site are expected to be 
sublethal in nature if material disposed in the nearshore environment contains 
chemicals in concentrations characterized as Site Condition II. Some acute 
impacts could be expected if dredged material exceeds Site Condition II. 
Species impacted would include copepods and gammarid amphipods, which can 
comprise 30 to 40 percent (by abundance) of the species present in intertidal 
communities. Chemical impacts are expected to be localized to the area 
immediate to the effluent outfall. Overall input to intertidal communities 
would be dependent on both the amount of nearshore area taken for disposal 
site use and the level of chemicals in the material disposed. 

(c) Mobile Crab and Shrim Resources. Physical disposal impacts 
on Dungeness crab (Cancer magister at the selected site would be limited to 
the fall season, the only season when crabs, exclusively nongravid females, 
are present on the site. No high density crab concentration areas would be 
impacted, as onsite densities would be low (estimated average density of 
25/hectare) and the disposal site is over 0.75 nautical miles from the nearest 
high concentration area. Disposal is not expected to impact these distant, 
high-density crab areas. Also, disposal operations would not significantly 
impact Dungeness crabs during the majority of their sensitive molting period, 
that occurs from April through June because no disposal would occur between 
April 1 and June 15 of any given year (due to Washington State Department of 
Fisheries standards for protection of migratory juvenile salmon). A very 
small percentage of the female crabs that m.igrate to the selected site in the 
late summer and fall months could be in the process of molting, concurrent 
with disposal operations, and these crabs would be more subject to disposal 
impacts. However, no molting females were caught during the onsite trawls in 
September by the University of Washington. Thus, impacts on Dungeness crabs 
at the selected site would be limited to disposal operations conducted during 
the fall months and would involve only female crabs, few or none of which were 
in the molting condition. 

Dungeness crab in the selected site would be subject to both physical and 
chemical impacts from disposal of dredged sediments. Direct physical impacts 
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could result from crabs being struck by clumps of dredged material at or near 
the center of the disposal footprint. This could result in burial and impair
ment of the crabs' ability to vertically migrate, due to the sheer weight of 
material or to actual bodily damage. Some mortalities would be possible. 
Impacts would be greatest in or near the center of the disposal footprint, 
diminishing to negligible impacts towards the edges of the footprint. Unless 
the crab females are directly hit by a clump, it is expected they would sur
vive, even in the footprint center. This is because of the slow rate of mate
rial accumulation, the thinness of material that would be deposited with each 
disposal, and the expected similarity in grain size between the disposal 
material and the site's existing sediment. 

An additional, although minor physical impact would be due to the increases in 
suspended material with each disposal in the footprint area and adjacent 
nepheloid layer. This material could accumulate in the gills and interfere 
with normal gas exchange across gill surfaces. No mortalities would be expec
ted; however, some crabs, especially those located near the center of the 
impact area would be stressed, and would likely leave the immediate disposal 
area. 

Chemical impacts could result from chronic exposure to chemicals in the 
dredged material. These would be primarily sublethal and would be contained 
within the disposal site. Crabs exposed to the dredged material would include 
those present on the site during the disposal operations and those having 
inmigrated either randomly, or possibly in response to detection of food 
organisms in the deposited material. Predicting whether or not the latter 
will occur with any frequency is speculative because of an apparent lack of 
scientific literature that addresses the issue of adult crab migrations to 
dredged sediment in deepwater areas. In general, few crabs are expected to be 
drawn to the site because of water depths. 

Sublethal effects would result from crabs being in direct contact with 
particle-bound chemicals and with those that become dissolved within the sedi
ment pore water. Accumulation of these chemicals would occur to an extent 
dependent upon the concentration of the chemicals and their relative biologi
cal availability. The effects of biological accumulation of chemicals are not 
fully understood, although it is generally accepted that chronic impacts are 
due to chemicals that are biologically available, accumulated, and, in some 
instances, metabolically modified. Potential effects include: impairment of 
the molting process, reduced reproductive capability, decreased feeding 
ability, and decreased resistance to disease organisms. 

Offsite impacts involving crabs would occur when crabs with tissue body bur
dens of chemicals migrate offsite or when crabs from offsite forage on benthic 
species inhabiting the disposal area. 

In conclusion, potential disposal impacts to Dungeness crab in the selected 
site and vicinity would be limited to the fall season, when low numbers of 
females (nongravid) are present. Impacts on major crab concentration areas in 
Port Gardner would not occur due to the distances between the selected site 
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and these areas. Even with maximum expected disposal frequencies and 
quantities, only very few crabs would suffer mortalities, those being directly 
hit by large clumps of cohesive material. But the cohesive, clumped masses 
would only descend over about 14 percent of each disposal footprint, and the 
density of crabs (average of 25 per hectare) is so low that very few direct 
impacts would be anticipated. All other impacts described above would not be 
considered significant either onsite or offsite, comparing the relatively 
small 289-acre disposal site with the much larger Port Gardner deepwater area 
that supports large crab populations. 

Disposal impacts on shrimp at the selected disposal site are expected to be 
similar to those predicted for Dungeness crab at this site. Only low abun
dances of shrimp are present at the site throughout the year, far below the 
level necesssary to support a commercial shrimp fishery. 

Shrimp would be subject to both physical and chemical impacts from disposal of 
dredged material. Direct physical impacts would result from shrimp being 
struck by clurups of cohesive material at or near the center of the disposal 
footprint, a small area approximately 250 feet in diameter (see section 2). 
These encounters would result in burial and possibly impairment of the shrimps' 
ability to vertically migrate through the material due to the sheer weight of 
the material or to bodily damage. Some ruortalities would be expected, but 
most shrimp would likely be able to survive the impact. Impacts would be 
greatest in or near the center of the 250-foot diameter disposal footprint 
diminishing to negligible impacts towards the aprons of the footprint. 

• 

An additional, although minor physical impact would occur due to increases in 
suspended material both in the immediate footprint area and in the adjacent • 
nepheloid layer. Suspended material can accumulate in the gills and interfere 
with normal gas exchange across gill surfaces. No mortalities would be expec-
ted; however, some shrimp, especially those located nearest the center of the 
impact area, would be stressed and would leave the immediate disposal area. 

Chemical impacts could result from long-term exposure to chemicals present in 
the dredged material. These would be primarily sublethal and would be more 
likely onsite. Shrimp exposed to the dredged material would include those 
present onsite during disposal operations, and those having inmigrated either 
randomly or in response to detection of food organisms in the deposited nate-
rial. Sublethal effects would result from shrimp being in direct contact with 
particle-bound chemicals and with those that become dissolved within the sedi-
ment pore water. Tissue accumulation of these chemicals will occur to an 
extent dependent upon the concentration of the chemicals and their relative 
biological availability. Potential effects of accumulation include impairment 
of molting, reduced reproductive capacity, decreased feeding ability, and 
decreased resistence to disease organisms. 

Offsite impacts involving shrimp could possibly occur when shrimp with tissue 
body burdens of chemicals migrate offsite, or when shrimp from offsite forage 
on benthic species inhabiting the disposal area. Assuming the dredged mate
rial contains approximately the same, or less, food value as the existing dis
posal site sediments, inmigration and emigration should be roughly balanced 
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and no significantly increased numbers of shrimp would be expected onsite. 
However, the degree of inmigration will depend to a large extent on· the 
quantity of available food organisms in the deposited material. 

In conclusion, disposal impacts to shrimp in the selected site and vicinity 
would be minor due to the relatively small cohesive clump impact area, the 
small build-up of disposed material over time, the ability of shrimp to escape 
high turbidity areas, and the relatively low density of shrimp present on the 
site throughout the year. No impacts to ir.iportant shrimp populations in Port 
Gardner are anticipated. 

(4) Fish. 

(a) Anadromous Fish. Impacts of disposal operations on impor
tant juvenile salmon populations would be negligible, primarily because no 
disposal operations would occur between :March 15 and June 15, the "window" 
designated by the Washington State Department of Fisheries to protect juvenile 
salmon and steelhead during outmigration. The majority of the juvenile salmon 
populations will have migrated out of Port Gardner by June 15. • 

Disposal would occasionally be coincidental with the presence of early or late 
migrants (especially chinook salmon) or with those species that may tend to 
remain in the bay for extended periods of time (e.g., searun cutthroat 
trout). These juveniles would not be impacted by the disposal operations 
unless they frequented the disposal area where they could pass through the 
turbidity plume and be subject to turbidity impacts. Impacts could include 
interference with oxygen exchange due to suspended solids clogging gill sur
faces, and slightly lowered oxygen availability due to biological oxygen 
demand of the suspended dredged material that forms the disposal plume. 
Impacts to juveniles due to exposure to chemicals in the plume would probably 
be negligible as most chemicals would be unavailable, bound to the sediment 
particles rather than dissolved in the water column where they could be 
absorbed across gill surfaces. These impacts, if they occurred at all, would 
be minor since juveniles typically avoid disposal plumes, and the site is not 
located in primary juvenile migratory pathways. 

Adult salmon and trout migrating through the bay would also not be signifi
cantly impacted by disposal operations as the majority of tt1e fish will avoid 
disposal-associated turbidity plumes. Those fish that contact the plume how
ever, would be temporarily impacted from short-term clogging of their gills, 
by suspended material, and from slight depressions in dissolved oxygen due to 
the biological oxygen demand of the dredged material. However, these condi
tions are far less severe than the fish usually encounter when they migrate up 
the Snohomish River during periods of floods or highwater. 

Contribution of chemicals to the sea surface microlayer from Site Condition II 
dredged materials may occur, but is expected to be minor relative to existing 
levels of chemicals from other sources (Word et al., 1986; Hardy and Cowan, 
1986). Actual chemicals and their concentrations would be difficult to 
identify/measure in view of many source contributions in Port Gardner. Adult 
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salmon may occasionally swim at the surface for short periods and therefore 
contact the microlayer during their milling behavior; however, physiolofical 
effects due to dredged material contaminants (in Site Condition II material) 
would not be expected to occur. For there to be a noticeable impact on adult 
salmon fished in the bay, the salmon would have to swim for extended periods 
of time at the surface and near to the disposal area or microlayer "plume" to 
absorb chemicals via the gills, possibly resulting in minor physiological 
impairments. Swimming at the surface for extended periods is not typical of 
migrating adult salmonids. In general, disposal operations involving material 
suitable under Site Condition II should not significantly impact physiological 
mechanisms/behavior patterns of adult salmon in Port Gardner Bay. 

(b) Bottom Fish Resources. Negligible bottom fish resources 
were found on or near the selected site during site specific studies in 
September, June, and September 1986 (see section 3). It is therefore probable 
that the area in Commencement Bay occupied by the selected site does not 
represent prime bottom fish habitat. Nevertheless, some direct and secondary 
impacts to bottom fishes are expected to occur as a result of disposal of 
dredged material at this site. Clumps of cohesive material impacting the bot
tom may bury flatfish such as Dover sole within the "250-foot" diameter bottom 
impact area (see section 2). Any fish found outside the bottom impact zone 
would likely escape direct impacts, but may suffer some respiratory distress 
due to gill clogging and/ or low dissolved oxygen levels (i.e., due to high 
COD/BOD levels), induced by elevated levels of suspended solids within the 
dredged material plume. It is highly likely that fish would avoid stressful 
levels of suspended dredged material by temporarily moving out of the area. 
In conclusion, because unly low numbers of bottom fish resources were founrl 
onsite, direct physical impacts from disposal on these resources are not 
expected to be significant. 

Bottom fish resources may also be affected through secondary impacts resulting 
from disposal of dredged material in the preferred disposal site. Benthic 
comruunities within the impact zone are expected to be temporarily lost as a 
result of burial and smothering, further lowering the value of the area as 
food habitat for bottom fish. As this area does not appear to be a prime 
feeding habitat area for bottom fish in general (Clarke, 1986), the impact of 
this habitat loss to fish resources is not expected to be significant. 

Benthic resources, however, are expected to recover during periods of disposal 
inactivity. Fish food habitat values might even increase as a result of 
increased production of pioneering (stage I) opportunistic species on the dis
posal mound (Rhoads et al., 1978; Becker, 1984; Lunz, 1986). Bottom fish 
foraging on these opportunistic species may bioaccumulate chemicals through 
dietary intake of prey. Direct accumulation of chemicals might also occur 
through skin and gill membranes as a result of their intimate association with 
the bottow sediments, particularly when buried in the sediments. Because the 
area of the disposal site only represents a relatively small portion of the 
foraging habitat for demersal bottom feeding fish in Port Gardner, and docu
mented fish food habitat resources onsite are uniformly low, only very low 
levels of chemical bioaccumulation in fish predators are 1;ossible. 
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(c) Freshwater Fishes. For disposal of material not suitable 
for unconfined, open-water disposal, impacts to freshwater fish would be a 
direct result of the introduction of effluent discharge into freshwater 
habitats. Two sources of impacts are associated with effluent discharge: 
(1) impacts due to increases in turbidity and siltation, and (2) impacts due 
to increases in chemicals. 

Fish species in general, and freshwater game fish in particular, have a low 
tolerance for increases in turbidity (Canter et al., 1977). Fish mortality 
due to asphyxiation is often the result of the coating effect of fine parti
cles settling on the gill filaments (Sherk and O'Connor, 1975). Eventual 
reduction in fi.sh population size and even local species elimination have been 
found as a result of increasing turbidity levels in streams that typically had 
low background levels of suspended solids (Hollis et al., 1964). 

Another possible impact due to turbidity and siltation on fish populations is 
through the reduction in spawning ground habitat (Hollis et al., 1964). R1pe 
running fish will abandon previously used spawning grounds if siltation is too 
great. Siltation will result in suffocation of fertilized eggs by reducing 
oxygen exchange across the egg surface. 

Freshwater fish are generally more sensitive to chemicals of concern than are 
marine species and are therefore more susceptible to chemicals associated with 
effluent runoff from confined disposal sites. In addition, toxic metals are 
more readily available to organisms in freshwater than in saline waters, in 
effect increasing the exposure environment. The relative potential for 
impacts to freshwater fish under this alternative is less than the impacts 
that would be predicted if Site Condition I has been chosen for the uncon
fined, open-water disposal sites and greater than the impact if Site 
Condition III had been chosen. 

(5) Terrestrial \lildlife. Development of upland and nearshore con
fined disposal sites would require the destruction of wildlife habitat and 
cause significant adverse impacts to terrestrial wildlife. The types of wild
life and number of species impacted by site construction would depend on the 
specific type of habitat. being destroyed. Disposal site construction on a 
field would impact generally smaller-sized animals and relatively less diverse 
communities than would be expected if forested land were utilized as sites for 
confined disposal. The significance of the impact to terrestrial species will 
depend upon the availability of nearby habitat (and its carrying capacity) to 
assimilate displaced wildlife. Relative impacts under this alternative will 
be less than those predicted if Site Condition I had been chosen for the 
unconfined, open-water disposal sites and greater than impacts if Site 
Condition III had been chosen. 

(6) Birds. 

(a) ~ater Birds. The only direct impacts of open-water disposal 
on waterbirds would appear to be the result of temporary turbidity, temporary 
loss of prey source, and potential impacts to intertidal organisras from drift 
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of suspended dredged material. Turbidity limits visibility and makes feeding 
difficult, if not impossible. Turbidity from dredged disposal activity, how
ever, is localized and teruporary. Furthermore, waterbirds will avoid the tur
bidity plume and feed elsewhere. Benthic resources at the disposal site are 
generally not utilized as food by waterbirds. Few birds dive 120 feet deep 
(cormorants and loons may), which limits the impacts to a few species. Fur
thermore, stomach sau:ples of deep-diving birds indicate that bottomfish com
prise only a small proportion of the total diet. Thus, these birds do not 
depend on bottom-living organisms, and, in fact, primarily utilize free 
swimming fish such as herring and smelt. 

Even if the disposal areas were utilized by waterbirds and the sites did not 
fully recolonize, the total area of impact is small relative to the potential 
feeding area in Puget Sound. Waterbirds are mobile; also, the site nas rela
tively low biological productivity to begin with, such that the loss would be 
minimal. The potential loss of intertidal organisms from drift of suspended 
material is considered to be minimal and would not affect waterbirds. 

The selected disposal site is not presently nor historically an area of con
centration of waterbirds. Port Gardner's primary value to waterbirds is in 
the protected intertidal areas, where wost of the waterbird species can find 
refuge and a food resource. Significant impacts could be expected to 
shorebirds if nearshore areas were developed as confined disposal sites. 

(b) Terrestrial Birds. For material requiring confined dis
posal, terrestrial birds could be significantly impacted under ti1e preferred 
alternative depending on the types of upland habitat used for construction of 

• 

confined disposal sites. Impacts would be greater if forested land were used • 
relative to cleared land because of the greater diversity of birds associated 
with the former. Following reclamation of the area after the- life of the dis-
posal site, sublethal chronic impacts to terrestrial birds could occur due to 
ingestion of plants and animals that have accumulated contaminants arising 
from the dredged material. 

(7) Marine Hammals. No significant long-term impacts to marine 
mammals indigeneous to or migrating through Port Gardner are expected fror.; 
disposal of dredged material al the selected site. No marine mammals dis
cussed in section 3 are abundant in Port Gardner, and their presence in the 
selected disposal site would only be a rare occurence. It is therefore 
probable that no significant physical or chemical impacts to marine mammals 
are expected. Those mammals in the vicinity of the disposal site during a 
disposal operation, would likely avoid the area during the dumping activity. 
Marine 1Jammals feeding on bottom fish and macroinvertebrates in the vicinity 
of the disposal site may accumulate small levels of chemicals concentrated in 
their prey, although the amount attributable to the disposal site itself would 
probably not be significant due to their wide ranging foraging habits and the 
suall percentage of site use (Wright, 1976). 

(8) Endangered and Threatened Species. Biological assessments have 
been prepared that evaluate potential impacts to bald eagles, gray whales, and 
humpback whales (exhibit A). The only species on the Federal list that are 
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found in Puget Sound are the gray whale, humpback whale, peregrine falcon, and 

bald eagle. Gray whales are regularly, though infrequently, sighted in Puget 
Sound. These are considered stragglers which may or may not feed while in 
Puget Sound. Some of the few recent sightings of gray whales in Puget Sound 
have been relatively close to the preferred disposal site. In each case, the 
whales were present for no more than 1 day and were not seen again in the same 
area. The implication is that the whales are "passing through" (and in all 
likelihood not feeding) and find no special attraction for any one area. It 
thus appears that selection of the proposed disposal areas would not impact 
gray whales, regardless of the sites ultimately selected. Much the same 
arguments can be made for humpback whales. 

Peregrine falcons are rarely observed in the vicinity of any of the selected 
disposal areas; rarely enough, in fact, that the U.S. Fish and Wildlife 
Service did not include this species on its list of species that should be 
considered in the biological assessment. Their prey base consists of small 
waterbirds, primarily ducks such as teal, and shorebirds. Peregrines prefer 
to stoop on large flocks of such birds, where they have greater odds of find
ing one that is weak or confused and, hence, easy prey. Such flocks are most 
often in protected bays in intertidal or shallow subtidal habitats. The 
open-water disposal site is relatively unprotected and generally does not 
attract large numbers of waterbirds. The lack of such large flocks at the 
proposed disposal area suggests that selection of the site would not impact 
peregrines (since their prey base would not be affected). 

Bald eagles are present throughout the year near the selected disposal site. 
They feed on whatever may be present (ducks, gulls, live surface-swimming 
fish, dead animals washed ashore, etc.). Again, concentrations of birds or 
fish are helpful for prey-capture success. The selected disposal site for 
Port Gardner does not have large concentrations of animals and thus feeding by 
bald eagles would not be affected. 

Other potential affects associated with the disposal site include primarily 
human disturbance and noise from disposal barges. The most important consid
eration is that the selected site is not near regular areas of animal use. 
Thus, human disturbance and noise are not expected to affect any endangered 
species. 

c. Impacts and Their Significance to Hunan Environment. 

(1) Social Economic. Adverse impacts to waterborne commerce move
ments in Port Gardner and vicinity, and related port terminal and industrial 
development are expected to be substantially less with this alternative rela
tive to the No Action alternative. Because of higher costs associated with 
dredging and dredged material disposal, dredging cycles may be extended over 
that experienced in the past. However, delays would be less under this 
alternative than those expected if Site Condition I were chosen for management 
of the unconfined, open-water disposal sites. The Dredging and Disposal 
Activity section (see below) presents a comparative analysis of the costs 
associated with dredging under the alternatives considered by PSDDA • 
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Impacts to sport fishing could also occur due to displacement by tugs and 
barges at the disposal site (see Navigation section below), In addition, 
impacts to land and beach use could also be expected if nearshore and upland 
disposal sites were developed in recreational areas. Overall, social economic 
impacts are not expected to be significant. 

(2) Transportation. 

(a) Navigation. Normal average annual dredged material disposal 
activity in Port Gardner is expected to be 30 to 35 days per year, more than 
the level experienced over the past 15 years. Disposal activity could be 
considerably greater if the Upper Snohomish River channel dredged material is 
taken to the Port Gardner open-water site. Actual activity would depend on 
dredging projects undertaken, and the results of chemical and biological tests 
performed on tiaterial to be dredged. As navigation channels would be raain
tained, there would be no adverse impacts on navigation activity due to 
channel shoaling. Barge-tug movement during disposal operations is not 
expected to be much different than at present and consequently there should be 
no significent navigation conflicts with commercial or pleasure craft. 

Since disposal typically is accompanied by dredging, the Port Gardner selected 
site would not be used during the salmon and steelhead smolt outmigration 
window: March 15 through June 15. During times of normal site use, disposal 
activity at the site would be expected to average about 2 to 3 barges per day 
with peak activity of 5 barges per day (table 4.9). 

• 

When proceeding to the disposal site, tug and barge combinations move at a 
slower rate loaded than unloaded. Average travel speed is typically around • 
j knots. Once on site, disposal operations within the 1,800-foot diameter 
disposal zone usually require between 5 and 10 minutes. On occasion, weather 
constraints and repositioning requirements (to ensure proper location of 
disposal) can increase the onsite time to as much as 20 minutes. Using an 
average of 10 mi'nutes, and assul'.ling two to three barges µer day, nomal site 
time would amount to about 20 to 30 minutes per day or about 15 hours per year. 

Though delays in disposal activities could result from avoiding conflicts with 
tribal fisheries (see below), they are unlikely, given the anticipated and 
required coordination between dredgers and the tribes. 

Disposal operations at the selected site would represent a slight increase in 
navigation traffic for the site proper. With increased water 1::raffic, there 
is an increase in risk of minor oil leaks or spills, and of vessel colli
sions. The location of the disposal site, infrequent site use, and the short 
duration of site occupancy indicate that these risks are not significant and 
are likely not measurable, 

(b) Land. Impacts to land transportation would be considerably 
less than those resulting from the no-action alternative, as 95 percent of 
future drectged material is expected to be found suitable to be placed in the 
Port Gardner disposal site. Truck hauls and traffic congestion associated 
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with upland disposal W41Uld be substantially lesi:. than under the No Action 
alternative, where most dredged material would be placed in nearshore or 
upland sites. 

(3) Dredging and Disposal Activity. The overall impact of this 
alternative on dredging activity in Port Gardner would be to increase the 
volume of material found acceptable for unconfined, open-water disposal over 
that allowable under existing interim criteria. Currently, the suitability of 
material for open-water disposal in Port Gardner is based on the Port Gardner 
Interim Criteria. However, these interim criteria are essentially identical 
to the Puget Sound Interim Criteria (PSIC). Using PSIC, only about 14 percent 
of the future Port Gardner area material is expected to be suitable for uncon
fined, open-water disposal. Under the selected site management condition, 4.6 
million c.y. of material is projected over the next 15 years to be found 
acceptable for unconfined, open-water disposal at the Port Gardner site (table 
4.2c). Actual disposal volumes would depend upon the outcome of chemical and 
biological tests conducted on the material and the actual projects proposed 
for dredging. Costs of dredging (including testing, dredging, disposal, com
pliance inspections, and open-water site monitoring costs) over the next 
15 years in Port Gardner using Site Condition II would be approximately 
~19.1 million (table 4.6). Assumptions and details calculations used in 
deriving these estimates are described in EPTA (part II, section 10). It is 
anticipated that as source control improves and project-specific experience 
and data become available, the portion of future dredged material that is 
acceptable for unconfined, open-water disposal would increase. 

(4) Native American Fishing. The selected alternative is not 
expected to significantly impact Native American fishing in Port Gardner. As 
described in section 2, steps have been outlined to ensure that disposal
related vessel traffic would be compatible with tribal fishing. 

Disposal operations are not expected to affect salmonids in Port Gardner. The 
disposal site is situated in water greater than 200 feet deep and salmonids 
feed at shallower depths. Adult salmon and steelhead trout migrating through 
the disposal site should not be impacted by disposal operations as the major
ity of the fish would avoid disposal-related turbidity plumes. The few fish 
that may pass through the plume may be stressed to a minor degree. However, 
this disturbance would be short duration and would not have any long-term 
effect on the health of the fish. The sea surface microlayer is also not 
expected to significantly impact salmonids or to have an effect on fishing 
gear. Contributions of dr~dged material to the sea surface microlayer have 
not been quantified, but are not considered significant relative to other 

.probable sources from permitted discharges. Adult salmon may occasionally 
swim at the surface for short periods (during milling behavior), but contact 
with sea surface microlayer chemicals would not affect the physiological 
health on marketability of the fish. The microlayer is not thought to be con
tinuous on the sea surface, and appears to be easily disrupted; therefore, 
contamination of fishing gear and nets from the sea surface microlayer near 
the disposal site would not be significant • 
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(5) Non-Indian Commerical and Recreational Fishing. 1'.on-Indian fish
ing activities may be displaced during the discharge of dredged material at 
the selected disposal site. At times of normal dredging activity, this ~is
placement could persist for 5-10 minutes, up to five times per day. The 
selected disposal site has been located to minimize potential conflicts with 
known commercial and sports fishing activities. It is anticipated that dis
placements, if they occur at all, are more probable for sports fishermen than 
for commercial activities. The disposal site location and the relatively 
short duration of site use, are expected to preclude any significant adverse 
effects to fishing activities and catch success in these waters. 

(6) Human Health. 

(a) Via Seafood Consumption. No impact on human health is anti
cipated from the consumption of seafood that might be in or near the disposal 
site. Only suitable dredged material will be allowed for disposal at the 
site. No significant impact to human health is expected with Site 
Condition II. 

(b) Via Drinking Water. When marine/brackish, dredged materi.al 
is placed in a confined nearshore or upland disposal facility, the potential 
exists to generate leachates having adverse impacts on ground water and sur
face water used for drinking. Under this alternative, material forecasted to 
be found unsuitable for unconfined, open-water disposal will have to be placed 
in a confined site. If any material is placed in a nearshore or upland facil
ity then potential for drinking water che1;iical impacts exists, especially if 

• 

design features such as leachate collection systems, effluent control, or run- • 
off control are not used or fail. Development of any upland or nearshore dis-
posal sites, and the types of material allowed in these sites, would be 
subject to State and Federal regulations designed to protect drinkine water 
sources. The relative potential for ground water chemical impacts under this 
alternative is less than the irupacts that would be predicted if Site Condition 
I had been chosen for the unconfined, open-water disposal sites and greater 
than the impacts if Site Condition III had been chosen. 

(c) Via Inhalation of Dust. Dredged material placed on near
sliore and upland disposal sites provides a potential source of dustwith 
chemicals of concern that could have an impact on workers and residents living 
around such a site. Dust production can especially be of concern at multiuser 
sites where the deposited dredged material is being reworked. This can also 
be the case at a disposal site that is being prepared for alternate uses. The 
impacts to human health from inhalation of dust can be minimized by the appli
cation of suitable ground cover. The relative potential for dust production 
under this alternative is less than would be predicted if Site Condition I had 
been chosen for the unconfined, open-water disposal sites, and is greater than 
if Site Condition III had been chosen.· 

(d) Via Direct Exposure. Little direct exposure of humans to 
contaminated dredged material occurs. The only segment of the population that 
raight be expected to come into direct contact with dredged Llaterial are 
workers on dredging crews and at upland and nearshore disposal facilities. 
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Material that is highly contaminated could be placed in secure disposal sites 
where protection against exposure to chemicals would be minimized by opera
tional procedures (i.e., wearing protective clothing and respirator, security 
to limit access to the site, application of coverage soil for disposal). 

(7) Noise. There have been no measurements of ambient noise levels 
or of the actual noise at the shore which would be produced by disposal equip
ment operating at the Port Gardner site. However, noise studies have been 
done at the shore adjacent to the Fourmile Rock disposal site in Elliott Bay 
that provide some estimation of the noise impact of disposal operations. 

Between 20 September 1985 and 24 June 1986, eight separate noise studies were 
conducted in the residential area near the Fourmile Rock site by two noise 
consultants. Ambient noise measured between 35 and 70 dBA and averaged from 
35 to 51 dBA during the different measuring periods. Noise from tugs and tug
barge combinations was measured at betweenJ7 and 46 dBA. The average noise 
levels were in the low 40's. The exception was one barge which measures 58 
dBA for a short time. Muffling has since been added to bring the noise level 
down further. In a number of cases, the noise testers reported that the tugs 
and barges could not be heard above ambient noise at the shore. 

The selected Port Gardner site will be at least 2,500 feet from the Port 
Gardner shoreline. It is assumed that noise impacts from use of the site will 
be well within State and Federal noise standards and, in many cases, 
unnoticeable. 

(8) Esthetics. Disposal operations are not expected to signifi
cantly affect the esthetic quality or experience in Port Gardner Bay and 
vicinity. The disposal operations would be further removed from the harbor 
area than in the case of Elliott or Commencement Bays. Viewers from the vari
ous shoreline, downtown, and bluff areas identified in section 3 will see the 
occasional presence (between one and five times daily during dredging opera
tions) of a tug and barge moving into the inner bay area, spending about 5 to 
10 minutes for disposal, and leaving the area. The tug and barge will be most 
noticeable from the Everett shoreline, from high-rise office buildings, and 
from bluff areas. in the south Everett vicinity. Viewers in these areas will 
probably not be able to discern the localized turbidity plume in the vicinity 
of the barge immediately following disposal, due to the distances involved 
between viewers and the disposal area. Although the sight of a tug and barge 
may not be a positive esthetic experience to some viewers, other viewers will 
perceive the tug and barge activity in a positive sense, considering it as an 
integral part of normal marine activities in Port Gardner, and not detracting 
from the overall view experience. 

(9) Historic Impacts. As part of the disposal site identification 
mapping studies, a literature search was undertaken to establish if any 
historically significant shipwrecks were located within the Port Gardner 
selected and alternative disposal sites (see DSSTA). Also, additional 
literature reviews and sidescan sonar studies were made of the selected site 
in March 1988, confirming the earlier review. Further coordination was and is 
being accomplished with the State of Washington Office of Archaeology and 
Historic Preservation (see FEIS exhibits C and D) • 
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d. Cumulative Impacts. In Port Gardner, once disposal commences at the 
selected site, a slightly larger area of the bottom of Port Gardner Bay would 
be disturbed and its productivity altered. Discontinued use of the existing 
DNR site should have beneficial effects for area resources in the long-term. 
The site would continue to be covered over with sediment from the Snohomish 
River and should provide good habitat for establishment of a climax benthic 
community that should not be significantly impeded by chemicals in dredged 
material previously disposed of there. The existing DNR site is located 
within the Port Gardner Dungeness crab and bottom fish high-use area (see 
section 3). Closure of this site would halt the disruptions to these 
resources. 

Within the selected disposal site dilution zone, during and immediately after 
disposal, production would be reduced and sublethal/chronic impacts are-pos
sible for benthos directly exposed to the dredged material. Upward migration 
by several species of polychaetes and molluscs through the newly placed mate
rial, and inmigration from adjacent areas by crustaceans and larvae of poly
chaetes and molluscs would result in pulsed benthic production, during 
nondisposal "windows." The significance of these impacts can be estimated as 
a function of percentages of the local sessile populations affected by each 
disposal and of the percentages of the forage base for mobile species that the 
proposed site represents. Overall, it is estimated that sediments at the pre
ferred site would have higher chemical levels than existing sediments, poten
tially resulting in altered benthic community structure at the site and slight 
changes in benthic productivity. 

• 

A disposal operation that would also contribute to cumulative physical/ • 
chemical modification of deep benthic habitat in Port Gardner is the disposal 
of dredged sediments from East Waterway by the U.S. Navy as part of their 
Everett Homeport facility. Contaminated and uncontaminated dredged material 
from that project, totaling about 3.3 million c.y., would be deposited at the 
proposed Confined Aquatic Disposal (CAD) site located just north of the 
existing D~R site and extending over an area of 380 acres. The contaminated 
material would be capped with uncontaminated material. The CAD site is not 
located in the high use Dungeness crab or shrimp area. The capping operations 
would be conducted in two phases, with the second phase commencing aproxi-
mately 8 months after the first phase. Benthic production frol!I the site would 
be marginal during the 8-month no disposal period, but following the second 
phase, benthic colonization would again co~mence, and in a few years a stable 
benthic community would be expected. This assumes that the CAD operation 
effectively isolates the contaminated sediments from the cap and water 
column. This also assumes that contaminants would not significantly bioaccu-
mulate in the benthos through contact with the small quantity of contaminated 
material that would be released during disposal to perhaps accumulate in the 
nepheloid layer, or through contact with the contaminated layer because of 
bioturbation activities. 

The cumulative effects of disposing at the preferred PSDDA site, of success
fully disposing at the proposed Navy CAD site, and of not disposing further at 
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the existing DNR site is expected to be no net reduction in Port Gardner deep
water benthic production and no significant impacts on Port Gardner biological 
resources. 

e. Relationship to Existing Plans, Policies, and Controls. 

(1) Clean Water Act, Sections 404/401. Procedures used in identifying 
the selected Port Gardner disposal site and site management condition are 
consistent with the 404(b)(l) Guidelines for Specification of Discharge Sites 
for Dredged or Fill Material (40 CFR Part 230). Federal advance identifica
tion of the selected site as suitable for disposal of dredged material 
pursuant to part 230.60 of the Guidelines is adrlressed in exhibit B. The 
selected site and site management condition are also consistent with Ecology 
guidelines for State water quality certification pursuant to Section 401 of 
the CWA. 

(2) Coastal Zone Management. The Coastal Zone Management Act (CZY.A) 
(Public Law 91-583: 86 Stat. 1280) was passed by the United States Congress in 
1972. In June 1976, the State of Washington Coastal Zone Management Program 
(CZMP) was approved to receive funding allowing the CZMA to be implemented via 
the State Shoreline Managment Act (SMA) of 1971. As passed by the State 
legislature, the SMA provides "for the management of Washington's shorelines 
by planning and fostering all reasonable and appropriate uses." The SMA is 
implemented through detailed planning efforts that culminated in the Shoreline 
Master Programs (SMP) for the large municipalities and counties of the State. 
The selected alternative is consistent with the SMA and the current State 
CZMP, satisfying consistency with State and Federal coastal zone management 
requirements. 

(3) City of Everett Shoreline Master Program. The selected disposal 
site is located within the jurisdiction of the city of Everett, which adopted 
its shoreline master program in 1986. The site lies within the shoreline 
environment classified as urban. Dredged material open-water disposal is 
listed as a permitted or cpnditional use. The selected alternative is 
consistent with the city's master program as presently written. 

(4) DeEartment of Natural Resources (DNR) Policy on Open-Water 
Disposal of Dredged Material into Puget Sound. Sites throughout the Puget 
Sound area have been designated by DNR for open-water disposal. If the 
dredged material cannot be beneficially utilized (e.g., creation of artificial 
islands, landfill), and it is approved by all of the various regulatory 
agencies for open-water disposal, it can be deposited in one of the DNR 
sites. Fees and lesses from DNR and permits from other agencies are all 
required before disposal of dredged material can occur. The selected Port 
Gardner site will be an approved DNR open-water disposal site once the local 
shoreline permit has bee~ granted by the city of Everett. 

(5) Executive Order 11990, Protection of Wetlands. The intent of 
Executive Order 11990 is to protect wetlands because of the significant cumu
lative losses that have occurred, and due to their high value to biological 
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productivity and their many other critical functions. As the selected Port 
Gardner site lies in water over 400 feet deep, no wetlands would be directly 
affected. Dredging projects which could affect wetlands would be evaluatated 
on a project by project basis at the time the project is reviewed for permits 
under Section 404 of the CWA. 

(6) Executive Crder 11988, Flood Plain Management. The intent of 
Executive Order 11988 is to provide guidance and regulation for projects 
located in, and affecting, the flood plain. Executive Order 11988 requires, 
to the extent possible, avoidance of long- and short-term adverse impacts 
associated with occupancy and modification of flood plains. 

As the selected open-water disposal site lies in water over 400 feet deep, no 
direct flood plain impacts would be involved by use of the site. Dredging 
projects which could affect the flood plain would be evaluated on a project by 

• 

project basis at the time the projects are reviewed for permits under Section "' 
404 of the CWA. 

(7) Puget Sound water Quality Comprehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan was adopted 17 December 1986. The contami
nated sediment and dredging program of the plan contains a sediment program 
goal "to reduce and ultimately eliminate adverse effects on biological 
resources and humans from sediment contamination throughout the Sound by 
reducing or eliminating discharges of toxic contaminants and by capping, 
treating, or removing contaminated sediments." The plan also adopts the fol
lowing policies which shall be followed by all State and local agencies in 
actions affecting sediment quality, including rulemaking, setting priorities • 
for funding and actions, and developing permit programs: 

"All government actions will lead toward eliminating the 
presence of sediments in the Puget Sound basin that cause 
observable adverse effects to biological resources or pose a 
serious health risk to humans." 

"Programs for management of dredging and disposal of sedi
ments should result in a net reduction in the exposure of 
organisms to adverse effects. (The intent of this policy is 
that dredging and disposal contribute to the cleanup of the 
Sound by allowing unconfined, open-water sites to have only 
low levels of contamination and to dispose of more contami
nated sediments in a manner that prevents continued exposure 
of organisms to adverse effects. For proposals where dredg
ing will expose contaminated sediments, project-specific 
mitigation measures may be required." 

"Remedial programs (which raay include capping inplace) shall 
be undertaken when feasible to reduce, with the intent of 
eliminating, the exposure of aquatic organisms to sediments 
having adverse effects." 
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The selected sites are located to minimize the exposure of aquatic animals to 
dredged material placed at the unconfined site. The sites are relatively non
dispersive and are situated away from high abundances of important aquatic 
species and from human use areas of the Sound. Although the species poten
tially exposed to the dredged material at the disposal sites are different 
from those present at the dredging site, the net effect of the dredging and 
disposal action could be to reduce overall exposure potential by moving the 
material from shallow estuarine areas to deeper marine waters. 

Per the definition of the selected site management condition, the material to 
be discharged at the unconfined, open-water sites is not expected to pose a 
serious risk to human health. Though the selected condition could poten
tially result in some "observable adverse effect" in the form of sublethal 
effects to any organisms that remain within the disposal site for an extended 
period of time, the discharge of substantially better (or "cleaner") material 
on the sites would likely result in an aggregate condition comparable to the 
stated plan policy. 

The dredger does not typically control the original discharge of chemicals of 
concern into the aquatic environment. Nevertheless, the PSDDA study has high
lighted the importance of the PSWQA goal relative to "reducing or eliminating 
discharges of toxic contaminants" into the Sound. As this goal would be 
achieved through improved source control, material dredged from the Sound's 
waterways should improve in quality, as should the condition at the disposal 
sites. Consequently, source control must remain a high priority for 
protection of the Sound • 

For the reasons described above, the PSDDA selected alternative for Port 
Gardner is considered to be consistent with the 1987 Puget Sound Water Quality 
Comprehensive Plan. 

(8) American Indian Religious Freedom Act. The American Indian 
Religious freedom Act of 1978 (AIRFA) requires Federal agencies to ensure that 
none of their actions interfere with the inherent right of individual Native 
Americans (including American Indians, Eskimos, Aleuts, and Native Hawaiians) 
to believe, express, and exercise their traditional religions. These rights 
include access to religious sites, use and possession of sacred objects, and 
the freedom to worship through traditional ceremonials and rites. The AIRFA 
requires coordination between Federal agencies and Native Americans to ensure 
that federally supported projects or projects on Federal land do not infringe 
on the religious practices of Native Americans. 

Coordination between PSDDA agencies and potentially affected tribes has 
occurred throughout the study, and is an ongoing process. 

4.14 Alternative PG2-II: Port Gardner Site 2 With Site Condition II. Many 
of the potential environmental effects of disposal of Site Condition II 
dredged material at the alternate site in Port Gardner (site 2) are similar to 
those of the preferred alternative (site 1). This is a direct result of the 
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site identification process: both sites are located in relatively nondisper
sive environments and are positioned to minimize disturbance to key bottom 
resources. Differences in their physical, biological and human environments, 
and consequent differences in environmental effects that would result by their 
use as dredged material disposal sites, are described below. 

a. Impacts and Their Significance to the Physical Enviroru:ient. Environ
mental consequences from disposal of acceptable (per Condition IIJ dredged 
material at the Port Gardner site 2 would be the same as those described for 
site 1 above for water quality, air quality and land. These resources, which 
are very similar at both sites 1 and 2, would not be significantly impacted by 
the use of site 2. 

Data from the current rueter studies indicate that site 2 has comparably low 
current velocities relative to site 1, such that deposited dredged material 
would stay onsite. However, existint, sediments at the site are characterized 
as being coarser (with more fine and very fine sand, and less clay) than those 
at site 2. The existing dredged material disposal site in Port Gardner is 
located immediately to the south of site 2. The use of a new site to the 
north, which would likely contain very similar material to that currently 
found in the old site, would result in extending the modification of the 
bottom sediment ty-pe further to the north. These effects, however, are not 
considered significant. 

• 

b. Impacts and Their Significance to the Biological Environment. Envi
ronmental effects resulting from the disposal of acceptable (per Condition II) 
dredged caterial at site 2 in Port Gardner would be identical to those 
described for site 1 above for flora, anadromous fish, birds, marine mammals • 
and threatened and endangered species. No significant differences exist 
between the two sites for these resources. 

Available data indicate that adverse effects to benthic invertebrate species 
(polychaete worms, molluscs, and less mobile crustaceans) would be somewhat 
higher at site 2 than at site 1. This is reflected in the higher benthic bio
mass present at site 2 (61 g/m2) when compared to site 1 (36 g/rn2). However, 
these observed differences are not statistically significant due to the high 
variability in the benthic communities at the sites~ The Benthic Resource 
Assessment Technique (BRAT) confirmed these differences by noting that preda
tors would see a slightly higher food value at site 2 when compared to site 1, 
but again not to the degree of statistically significant differences. Use of 
site 2 would result in the loss of these additional benthic resource values; 
however, for the reasons described for site 1 above, these losses are not 
considered significant. 

Use of site 2 in Port Gardner could result in somewhat greater adverse effects 
to shrimp at the disposal site when compared to site 1. This is not due to 
the differences in the number of shrimp found at the two sites, but rather the 
locations of the sites relative to areas of the bay that contained high con
centrations of shrimp. Site 2 is located immediately adjacent to high concen
trations of shrimp when compared to the location of site 1 (within 0.5 nmi) • 
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The relatively nondispersive characteristic of site 2 should prevent any 
significant adverse effects to these high concentration areas of shrimp., 
Though neither site contained large numbers of shrimp, differences between the 
sites varied by season. The differences were most prominent during February, 
when site 2 contained more shrimp (82-355/ha) than site 1 (0-135/ha). In 
April, site 2 contained fewer shrimp (13-38/ha) than the preferred site 
(63-24/ha). In June, site 2 again contained more shrimp than site 1 (0-117/ha 
versus 6-80/ha, respectively). And in September, the preferred site again had 
more shrimp than site 2 (32-101/ha versus 6-86/ha). As with site 1, the use 
of site 2 for dredged material disposal would result in burial or displacement 
of those shrimp found in the site during disposal operations. Surviving or 
returning individuals could experience minor, sublethal adverse effects due to 
chemical concentrations present in the material on site, as long as they 
remain onsite for a prolonged period of time and are not buried or displaced 
by further disposal activity. To the extent that the surrounding environment 
is at carrying capacity for these species, the displaced shrimp may experience 
reduced survival on a population basis. The abundance of shrimp found on site 
2 is considered to be very low when compared to numbers found in shallower 
waters or in harvested areas of the Sound. As a result, adverse effects to 
shrimp populations of the area due to this alternative are not considered to 
be significant. 

There were few Dungeness crabs found in either site 1 or 2; however, as with 
shrimp, site 2 is located immedately adjacent to areas with high concentra
tions of crabs compared to site 1 (0.5 nmi). Compared to site 1, site 2 han 
measurably more crabs on site during February, April and June samplings, and 
fewer crabs during the September sampling. Site 1 had an average of 0, O, 0 
and 39 crabs per hectare during February, April, June and September; site 2 
had "few," 19, 0 and lSI per ha. during the same seasons. As with site 1, the 
use of site 2 for dredged material disposal would result in burial or dis
placement of those crabs found in the site during disposal operations. Sur
viving or returning individuals could experience minor, sublethal adverse 
effects due to chemical concentrations present in the material on site, as 
long as they remain on site for a prolonged period of time and are not buried 
or displaced by further disposal activity. To the extent that the surrounding 
environment is at carrying capacity for these species, the displaced crabs may 
experience reduced survival on a population basis. The abundance of crabs 
found on site 2 is considered to be very low when compared to numbers found in 
shallower waters or in harvested areas of the Sound. As a result, adverse 
effects to crab populations of the area due to this alternative are not 
considered to be significant. 

Bottom fish at site 2 are more abundant than those found at site 1, likely due 
to the site's proximity to shore and slightly shallower waters. With identi
cal abundance (400/ha) at the two sites during the February time, bottom fish 
at site 2 were more abundant during April (103/ha) and June (156/ha) relative 
to site 1 (68 and 60/ha, respectively). As with site 1, given the overall low 
numbers of bottom fish at the site relative to shallower waters, the impacts 
to these species resulting from the disposal of dredged material at site 2 are 
not considered significant • 
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c. Impacts and Their Significance to the Human Environment. Use of the 
Port Gardner site 2 with Site Condition II would result in the same 
environmental effects as those described for site 1 for social economic 
values, transportation, human health, and noise qualities. Consequences to 
these resources, identical for both sites, would not be significant. 

Relative to dredging and disposal activity, site 2 is located such that the 
site would overlap the preferred confined aquatic disposal site for dredged 
materials to be derived from the U.S. Navy Homeport project. Should the Navy 
proceed under its current schedule, the designation of a multiuser disposal 
site at this location (via PSDDA) would require additional coordination to 
avoid site use conflicts during construction of the Navy project. Addition
ally, normal disposal operations may be precluded during certain phases of the 
Navy construction. Monitoring operations following disposal would require 
further effort to adequately distinguish between the effects of the two proj
ects. In general, the two projects are compatible, but detailed coordination 
between PSDDA and the Navy would be needed to avoid adverse effects to site 
use and environmental monitoring. 

Site 2 would be located closer to shoreline efforts of Native American fisher
men than site 1. However, since site 2 is sufficiently removed from the 
shore, no conflicts with the fisheries should result. Coordination between 
fishing and dredging activities would be required to avoid these conflicts. 
Overall, use of site 2 for dredged material disposal would not result in 
significant adverse impacts to Native American fishing. 

• 

The presence of a public recreational beach near site 2 presents the potential 
for adverse effects to occur relative to reduced esthetic quality of the • 
area. These effects are associated with tug and barge activities during dis-
posal operations, related disruption of the visual esthetics of the area as 
seen from shore, and the potential presence of a visible turbidity plume. The 
degree of these effects would be less than those experienced by the area with 
use of the existing disposal site in Port Gardner, located closer to shore 
than site 2. The intermittent use of the site, the presence of numerous other 
navigation-related activities in the area, and the short-term persistence of 
these adverse effects all indicate that while adverse effects to esthetic 
qualities would be more measurable and noticeable than at site 1, they are not 
expected to be significant for this alternative. 

4.15 Alternative PG3-II: Port Gardner Site 3 With Site Condition II. Many 
of the potential environmental effects of disposal otSite-Coiidition II 
dredged material at the other alternate site for Port Gardner (site 3, 
Saratoga Passage) are similar to those of the preferred alternative (site 1). 
This is a direct result of the site identification process: both sites are 
located in relatively nondispersive environments and are positioned to mini
mize disturbance to key bottom resources. Differences in their physical, bio
logical and human environments, and consequent differences in environmental 
effects that would result by their use as dredged material disposal sites, are 
described below. (Though located in Saratoga Passage, site 3 is referred to 
here as a Port Gardner alternative site.) 
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a. Impacts and Their Significance to the Physical Environment. Environ
mental consequences from disposal of acceptable (per Site Condition II) 
dredged material at the Port Gardner site 3 would be the same as those 
described for site 1 above for water quality, marine and estuarine sediments, 
air quality and land use. These resources, which are very similar at both 
site 1 and 3, would not be significantly impacted by the use of site 3. 

b. Impacts and Their Significance to the Biological Environment. Envi
ronmental effects resulting from the disposal of acceptable (per Site Condi
tion II) dredged material at site 3 in Port Gardner would be identical to 
those described for Site 1 above for flora, crabs, anadromous fish, and marine 
mammals. No significant differences exist between the two sites for these 
resources. 

Available data indicate that adverse effects to benthic invertebrate species 
(polychaete worms, molluscs, and less mobile crustaceans) would be somewhat 
lower at site 3 than at site 1. This is reflected in the lower benthic bio
mass present at site 3 (7 g/m2) when compared to site 1 (36 g/m2). Addition
ally, these statistically significant differences are reflected in the Benthic 
Resource Assessment Technique (BRAT) which noted that predators would see a 
lower food value at site 3 (2.6-7.2 g/m2) when compared to site 1 (12.3-19.6 
g/m2). Though use of site 3 would result in the loss of these benthic 
resource values, for the reasons described for site 1 above, these losses are 
not considered significant. 

Use of site 3 in Port Gardner would result in somewhat greater adverse effects 
to shrimp at the disposal site when compared to site 1. This is due to the 
differences in the number of shrimp found at the two sites. Though neither 
site contained large numbers of shrimp, differences between the sites were 
observed both in February and June. In February, site 3 contained measurable 
numbers of shrimp (50/ha) while the preferred site had none. In June, site 3 
again contained more shrimp than site 1 (62.4/ha versus 6/ha, respectively). 
As with site 1, the use of site 3 for dredged material disposal would result 
in burial or displacement of those shrimp found in the site during disposal 
operations. Surviving or returning individuals could experience minor, sub
lethal adverse effects due to chemical concentrations present in the material 
onsite, as long as they remain on site for a prolonged period of time and are 
not buried or displaced by further disposal activity. To the extent that the 
surrounding environment is at carrying capacity for these species, the dis
placed shrimp may experience reduced survival on a population basis. The 
abundance of shrimp found on site 3 is considered to be very low when compared 
to numbers found in shallower waters or in harvested areas of the Sound. As a 
result, adverse effects to shrimp populations of the area due to this 
alternative are not considered to be significant. 

Existing data indicate that bottomfish at site 3 are less abundant than those 
found at site 1. Given the overall low numbers of bottomfish at the site 
relative to shallower waters, the impacts to these species resulting from the 
disposal of Site Condition II at site 3 are not considered significant • 
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Site 3 is located closer to known spawning grounds of hake than site 1. These 
grounds support a fish that is important as prey for many species of birds, • 
including many waterbirds and possibly the threatened bald eagle. For water-
birds, fish are their primary food source in deepwater and are known to fre-
quently use hake fish as prey. While there is little direct evidence of bald 
eagles' use of hake, it has been observed that they catch them occasionally. 
However, bald eagles are not thought to feed on hake frequently enough that 
their loss from the eagle's diet would result in adverse effects to this 
species. The use of site 3 for the disposal of dredged material is not expec-
ted to significantly affect the hake spawning grounds. Consequently, adverse 
effects to water birds and threatened and endangered species are also not 
expected to be significant. 

c. Impacts and Their Significance to the Human Environment. Use of the 
Port Gardner site 3 with acceptable (per Site Condition II) dredged material 
would result in the same environmental effects as those described for site 1 
for transportation, Native American fishing, human health, noise and esthetic 
qualities. Consequences to these resources, which would be the same for both 
sites, are not considered significant. 

Site 3 is located at a substantial additional distance from major dredging 
areas compared to site 1. This distance, an additional 8 nautical miles from 
the East Waterway of Port Gardner, could result in added transportation costs 
to dredged material headed to the unconfined, open-water site. These costs 
could amount to as much as an additional $0.64 per c.y. ($0.88 for site 3 
versus $0.24 for site 1) of dredged material for site 3 relative to site 1. 
Whether these costs would actually be incurred depends on how the dredging is 
conducted, as the efficiency of the operation is the key factor. For dredging • 
operations using the standard equipment of one tug and two barges, with a 
clamshell dredge operating at 1 or 2 bargeloads per day, it is possible to 
occupy the dredge without interruption due to transport of the dredged mate-
rial. The transportation cost increases with this operation would be somewhat 
less than those incurred by dredging operations that require greater 
production rates or have less equipment. 

Site 3 is located closer to known and proposed aquaculture sites than site 1. 
Given the nature of the material that would be deposited there, and the inter
raittent, localized and short-term effects that disposal would have on the 
water column, significant adverse effects to these aquaculture facilities are 
not anticipated. However, the proximity to these facilities would likely 
require some added effort in site monitoring to ensure that adverse effects 
did not occur. 

4.16 Alternative PGl-I: Port Gardner Site 1 With Site Condition I. Analysis 
of the environmental consequences of the Site Condition I alternative for Port 
Gardner is provided here in comparison to the effects of the preferred alter
native (Site Condition II). In general, the adverse effects of these two 
alternatives are similar in type, differing primarily in degree of effect in 
the various disposal environments. Substantially less material would be found 
acceptable for unconfined open-water disposal for Site Condition I than for 
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the preferred alternative. This would result in fewer or decreased adverse 
effects in the aquatic environment, and additional or increased adverse 
effects in the land and shore environments. 

Though this alternative would result in less material placed at the unconfined 
open-water site, the spread of the material would cover a comparable bottom 
area at the site; however, the depth of cover would be less. Consequently, 
differences between Site Condition I and Site Condition II in physical impacts 
to site species would not be significant. The raajor differences between Site 
Condition I and Site Condition II would result from the different levels of 
biological effects permitted due to chemicals in the dredged material. 

In Port Gardner, application of Site Condition I would result in substantially 
less volume (2,212,000 c.y.) of material acceptable for unconfined, open-water 
disposal in the next 15 years than for Site Condition II (4,684,000). 

The following subsections describe the differences in environmental conse
quences that would result from the application of Site Condition I compared to 
those incurred by use of Site Condition 11. 

a. Impacts and Their Significance to the Physical Environment. Site 
Condition I would shift the primary water quality effects to nearshore, ground 
water and freshwater areas, with far fewer effects at the aquatic site com
pared to Site Condition II. A greater potential for chemical impacts to 
ground water and surface water is possible under this alternative compared to 
the preferred alternative, especially if design features are not used, or 
fail. As with Site Condition II, the effects at the unconfined site are 
intermittent and short term, and are not considered significant. 

Compared to Site Condition II, Site Condition I would result in minimally 
different physical effects and modifications of marine sediments at the uncon
fined site due to the similar spread and distribution of the dredged mate
rial. Under this alternative, an increase over present concentrations in 
sediment chemicals would be expected at the disposal site. However, due to 
lower chemical concentrations in the dredged material, Site Condition I would 
result in fewer adverse effects within the unconfined site than Site Condition 
II. On balance, the potential for technological control (more material would 
be placed in upland and nearshore sites where control technology can be more 
easily applied) provides the opportunity for Site Condition I to result in 
overall fewer adverse effects to sediment quality than with Site Condition II. 

Fewer barges utilizing the unconfined site means that fewer adverse effects to 
air quality would result at the site. However, the transport of the material 
via more trucks would mean a shift of air quality impacts to the land/shore 
environments, in closer proximity to human use. Overall, the adverse effects 
of Site Condition I to air quality are considered more substantive than those 
of Site Condition II. Though they would vary by the site being used, they are 
not likely to be significant • 
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For the dredged material that is not acceptable for unconfined, open-water 
disposal under the Site Condition 1 option, an estimated 101 acres of land and • 
shore habitats (see table 4.3) could be impacted in the Port Gardner area. 
When the total estimated water and land/shore acreages are combined for each 
alternative, Site Condition I would result in more land (419 acres) committed 
than Site Condition II (328 total acres). 7he overall significance of Site 
Condition I effects to land compared to Site Condition II would depend on the 
relative value ascribed to the aquatic and land/shore acreages. 

b. Impacts and Their Significance to the Biological Environment. Site 
Condition I would result in fewer effects to aquatic flora at the unconfined 
site because a smaller volume of material would be discharged at the site and 
that this would have less potential for chemical effects. On land and near
shore environments, however, an increase in impacts to plants is possible. 
This is due to both an increase in acreage needed for disposal (loss of natural 
habitat) and placement of a greater volume of sediment with chemicals of con
cern in these environments. Overall, Site Condition I would result greater 
adverse effects to flora than for Site Condition II because of the added 
impact to plants under Site Condition I. 

For invertebrates, the adverse physical effects of Site Condition I would be 
similar at the unconfined, open-water site as those of Site Condition II, 
though added physical losses of intertidal and subtidal shore- line habitat 
would occur. 

Site Condition I results in fewer adverse effects to invertebrates than Site 
Condition II. 

Aquatic marine fauna at the disvosal site would be at less risk with Site 
Condition I than with Site Condition II. However, increased potential loss of 
shoreline habitat could significantly effect salmonids. The overall signifi
cance of using to Site Condition I, compared to Site Condition II, depends on 
the relative value ascribed to these habitats and species. 

As with the case for Site Condition II, minimal impacts to waterfowl are 
expected from the disposal of dredged material suitable for Condition I at the 
open-water disposal site. Because of the potential loss of additional impor
tant habitat on land under this alternative, there is a greater probability 
for adverse impacts to birds than with Site Condition II. The same situation 
exists for threatened and endangered species. Though the species at risk will 
differ in the water and land areas, direct loss of land habitat represents a 
greater risk to these protected animals than do the disturbances at the open 
water site. 

c. Irupacts and Their Significance to the Human Environment. Compared to 
Site Condition II, social economic impacts of Site Condition I would be pri
marily associated with greater land use issues and greater cost to navigation 
and marine-related industries. These would be associated with somewhat lesser 
risks to the aquatic site and greater risks to land and shore environments. 
In addition, truck transport of dredged material has the potential of 
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adversely affecting traffic in and around land/shore disposal sites. Again, 
the overall significance of these tradeoffs depends on socially ascribed 
values to the impacted resources. 

In Port Gardner, the estimated volume of dredged material that would meet Site 
Condition I over the next 15 years is 2,212,000 c.y. (or 45 percent of the 
4,943,000 c.y. forecasted for Port Gardner). Compared with activity expected 
if Site Condition II were adopted, the overall impact of Site Condition I on 
dredging activity would be to reduce, or at least delay, initiation of new 
projects and ongoing navigation maintenance cycles. The primary reason for 
the reductions or delays would be the increase in project costs associated 
with having to place dredged material exceeding Site Condition I at other dis
posal options. Additional delays would result during identification, designa
tion, acquisition, and development of upland and nearshore disposal sites. 
Without considering the expenses associated with project delays, the added cost 
of Site Condition I in Port Gardner would be about $35 million (Condition I: 
$53,930,000; Condition II: $19,104,000). 

Under this alternative, there would be less barge traffic at the open-water 
site, with fewer potential fishery conflicts and need to coordinate dredging 
activities. However, increased use of shoreline and land disposal sites could 
result in overall greater adverse effects to resources and areas of importance 
to tribal fisheries. In addition, barge traffic would persist to some near
shore sites. Given the low degree of potential conflict that would exist with 
the unconfined open-water site with any alternative, the increased effects on 
land and shore areas suggest that Site Condition I would result in more sig
nificant adverse effects to native american concerns than would Site Condition 
II. 

No difference in effects to human health would result fro~ seafood consuffip
tion. Given the conservative approach applied in defining the site management 
conditions, Site Condition I should result in less risk to human health via 
seafood consumption than Site Condition II due to overall less volume and 
lower chemical concentrations that would go the unconfined, open-water sites. 
For both alternative Conditions I and II, the adverse effects to human health 
are not expected to be significant. 

Site Condition I would increase the potential for adverse effects to human 
health in the land and sha.re environments. Increased risk of drinking water 
chemical impacts would result at upland sites. Dust and direct exposure to 
the dredged material also represent concerns at land and shore sites. By 
proper·technology control, it is possible to limit the primary exposure to 
individuals that must work on or around sites during dredged material dis
charge and site completion or modification. Though the actual risks and 
effects would be site specific, on balance, Site Condition I has the potential 
for greater adverse effects to human health than does Site Condition II. 

Noise impacts at the open-water site would be fewer with Site Condition I, but 
there would be measurably more noise effects at land and shore sites. Over
all, the adverse effects to noise resulting from Site Condition I are consid
ered more significant than those of Site Condition II • 
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d. Cumulative Effects. The location of the disposal site in Port Gardner 
significantly contributes to the avoidance of direct and indirect adverse • 
effects to important huruan and environmental resources. The reduced potential 
for chemical releases into Puget Sound waters during disposal operations that 
would result with Site Condition I relative to Site Condition II would not 
offset the increased loss of land and nearshore habitat that would also occur. 
Though the consequences to land are site specific, given past disturbances of 
shoreline environments, the potential exists for significant cumulative effects 
to occur with nearshore disposal sites. Consequently, Site Condition I has 
the potential for greater cumulative effects to the environment than Site 
Condition II. 

4.17 Alternative PGl-111: Port Gardner Site 1 With Site Conditon III. 
Analysis of the environmental consequences of the Site Condition Ill alterna
tive for Port Gardner is provided here in coraparison to the effects of the 
preferred alternative (Site Condition II). With Site Condition III, all 
dredged material is estimated to be acceptable for unconfined, open-water 
disposal in Port Gardner (4,943,000 c.y. of material forecasted for the next 
15 years). This would result in greater adverse effects to the aquatic 
environment, and few, if any, adverse effects to the land and shore 
environments relative to Condition II. 

Though this alternative would result in more material placed at the uncon
fined, open-water site, the spread of the material would cover a comparable 
bottom area at the site. Consequently, differences in physical impacts to 
site species for Site Condition III and Site Condition II would not be signif
icant. The major differences between Site Condition III and Site Condition II 
would result from the different levels of biological effects permitted due to • 
chemicals in the dredged material. 

In Port Gardner, application of Site Condition III would result in more volume 
(4,943,000 c.y.) of material acceptable for unconfined, open-water disposal in 
the next 15 years than for Site Condition II (4,664,000 c.y.). The following 
subsections describe the differences in environmental consequences that would 
result from the application of Site Condition III coL1pared to those incurred 
by use of Site Condition II. 

a. Iwpacts and Their Significance to the Physical Environment. Compared 
to Site Condition II, Site Condition III would shift all water quality effects 
from nearshore, ground water and freshwater areas, to the aquatic site. Water 
quality at the open-water disposal site could experience overall greater 
adverse effects with the Site Condition III alternative. Potentially signifi
cant contributions to the sea surface microlayer and nepheloid layer may occur 
with Site Condition III. As with Site Condition II, however, the impacts to 
water quality at the unconfined site are expected to be intermittent and short 
term, and are not considered significant. 

Compared to Site Condition II, Site Condition III would result in similar 
physical effects and modifications of marine sediments at the unconfined site 
due to the volume and grain size distribution of the material. This would 
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result in a similar spread and distribution of the dredged material. However, 
due to higher chemical concentrations allowed in the dredged material, Site 
Condition III would result in greater adverse effects at the unconfined site 
than Site Condition II. Sediment quality could be significantly altered by 
Site Condition III which could lead to unacceptable adverse effects on biolog
ical resources. On balance, the lack of technological control associated with 
unconfined, open-water disposal (relative to upland and nearshore disposal) 
provides the opportunity for Site Condition III to result in the potential for 
greater adverse effects to the environment than with Site Condition II. 

More barges would utilize the unconfined site, however, the increase in barge 
traffic would not result in any change in impact to air quality at the open
water site. With a reduced need to transport material via trucks, a shift of 
adverse effects to air quality from the land/shore environments to the water 
environment could occur. Overall, the adverse effects of Site Condition III 
to air quality are considered less substantive for human health than those of 
Site Condition II. Though air quality would vary based on site-specific 
characteristics, they are not likely to be significant in most cases. 

Since there is no dredged material that is unacceptable for unconfined, open
water disposal under the Site Condition III option, no land acreage (see table 
4.3) would be lost due to use of land and shore habitats. When the total 
estimated water and land/shore acreages are combined for each alternative, 
Site Condition III would result in less land (318 acres) commitment than Site 
Condition II (328 total acres). The overall significance of Site Condi-
tion III effects to land compared to Site Condition II depend on the relative 
value ascribed to the aquatic and land/shore acreages • 

b. lmpacts and Their Significance to the Biological Environment. Site 
Condition III would result in more adverse effects to aquatic flora at the 
unconfined site, but would avoid adverse effects to plants and terrestrial 
animals in land and shore areas. 

For invertebrates, adverse physical effects associated with Site Condition III 
would be the same as those of Site Condition II. Because of the higher con
centration of chemicals in Site Condition Ill, a greater number of species 
would be expected to exhibit possible acute and chronic effects then those 
expected with Site Condition II. The most significant difference between Site 
Condition III and Site Condition II is that Site Condition III could impact 
the nepheloid layer, resulting in the transport of material offsite to areas 
of valuable biological resources. Crab and shrimp populations found in the 
area could also be impacted by disposal based on Site Condition III because of 
the greater concentration of chemicals, relative to Site Condition II. 

For birds, terrestrial wildlife, and threatened and endangered species, there 
would be an overall reduction in impact associated with Site Condition III 
compared to Site Condition II. For aquatic species listed as threatened or 
endangered, risks would be higher; however, the area around the open-water 
sites are not utilized by these species • 
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c. Impacts and Their Significance to the Human Environment. Compared to 
Site Condition II, Site Condition III would avoid land use issues, as open
water disposal would be the primary method for disposal of dredged @aterial. 

In Port Gardner, the estimated volume of dredged material that would meet Site 
Condition III over the next 15 years is 4,943,000 c.y. Compared with activity 
expected if Site Condition II were adopted, no overall impact of Site Condi
tion III on dredging activity would be expected. The cost of Site Condition 
III in Port Gardner would likely be $16,029,000 compared to $19,104,000 for 
Site Condition II. 

With Site Condition III activity, there would be more barge traffic at the 
open water site, with a greater potential for fishery conflicts and need to 
coordinate dred~ing activities. However, the increase in volume of material 
that would be allowed at the open-water site, relative to Site Condition II, 
would not be great enough to expect a significant increase in barge traffic. 
Avoiding the use of shoreline and land disposal sites would result in avoiding 
the adverse effects to these resources and areas of importance to tribal fish
eries. Given the low degree of potential conflict that would exist with the 
unconfined, open-water site with any alternative, the decreased effects on 
land and shore areas suggest that Site Condition III could result in less sig
nificant adverse effects to Native American fishing activities than would Site 
Condition II. 

• 

There would be no different effects to human health resulting from the seafood 
consumption route via Site Condition III. However, given scientific uncer
tainties in chemical effects, though conservative, it can still be said that 
Site Condition III would result in greater risk to human health via seafood • 
consumption than Site Condition II due to overall less volume and lower chemi-
cal concentrations that would go the unconfined, open-water sites. For both 
alternative, the adverse effects to human health are not expected to be 
significant. 

Site Condition 111 would significantly decrease the potential for adverse 
effects to human health in the land and shore environments. Overall risks to 
drinking water would be avoided as a result of avoiding use of upland sites. 
On balance, Site Condition III has the potential for lower adverse effects to 
human health than does Site ~ondition II. 

Noise impacts at the open water site will be about the same as with Site 
Condition II, but noise effects at land and shore sites will be avoided. 
Overall, the adverse effects to noise resulting from Site Condition III are 
considered to be less than those of Site Condition II. 

4.18 Selection of the Port Gardner Alternative. Of the alternatives con
sidered for the Port Gardner area, including the No Action alternative, the 
selected alternative is alternative PGl-11: unconfined, open-water disposal 
site 1 and Site Condition II. Several factors, discussed below, are signi
ficant in the preference for this alternative. 
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All three sites meet two key site identification factors: (1) the site should 
be located in relatively nondispersive environments and (2) the site should be 
positioned to minimize disturbance to key biological resources. Of the three 
sites, site 1 was found to have an overall lower potential impact on biologi
cal resources and the human environment than would the other two sites. 

Site 1 contains lower levels of benthic biomass than does site 2; the benthic 
biomass of site 3 is lower than site 1 or site 2. In addition, site 3 also 
contains lower concentrations of bottom fish than do either of the other two 
sites. Site 2 is closer to areas containing commercially important levels of 
shrimp and Dtmgeness crabs. Use of site 2 could put these resources at 
greater risk to impact from dredged material disposal. Site 3, on the other 
hand, contains greater numbers of shrimp than does site 1. Site 3 is also 
close to ecologically important spawning grounds for hake and use of the site 
could put these resources at greater risk than the other sites. 

In addition to the differences in potential for impact to important biological 
resources at sites 2 and 3, site 2 is close to a public beach while site 3 is 
in an area being used for aquaculture. Site 1, on the other hand, is far 
removed from such areas. Finally, site 2 boundaries overlap the boundary of 
the Navy Homeport disposal site. Use of the area by both the Navy project and 
PSDDA would complicate monitoring efforts of the PSDDA site and could interfer 
with proposed capping operations by the Navy. 

Within the selected site in Port Gardner (site 1), some effects to crabs due 
to displacement and possibly associated sublethal effects to the remaining or 
returning individuals may result. The density of crabs at this site, however, 
is somewhat lower than at site 2, and impacts to the crab population in Port 
Gardner are considered to be less if material is deposited at site 1 rather 
than at site 2. 

The identification of a selected biological effects condition for site man
agement is based on consideration of the overall environmental effects of the 
dredged material disposal program (including both aquatic and land/shore 
effects). In order to ensure consistency throughout the region, these assess
ments were made for the entire Phase I (central Puget Sound) area. 

Dredged material discharged at the unconfined, open-water sites must be 
acceptable for maintaining the chosen site management condition. Under Site 
Condition II, dredged material deposited at Port Gardner site 1 is predicted 
not to have unacceptable adverse impacts on biological resources within or 
outside the disposal site, or to result in increased risks to human health. 
Impacts that do occur to aquatic organisms are expected to be confined to the 
disposal site and should not result in greater than sublethal chemical effects 
to the few remaining and more sensitive species within the zone (i.e. signifi
cant acute toxicity will not be present on site). A monitoring plan developed 
for the PSDDA disposal sites will be used to ensure that effects at the dis
posal site are within 'the Site Condition II limits and that offsite impacts 
are not occurring. If monitoring indicates impacts may be exceeding Site 
Condition II limits, appropriate site management response would be taken • 
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Site Condition I would reduce adverse effects to the aquatic environment rela-
tive to Site Condition II, but would relatively increase adverse effects to • 
land and shore environments. Site Condition III, on the other hand, would 
result in much greater adverse effects to the aquatic environment then would 
either Site Condition I or Site Condition II with almost no impacts to land 
and shore environments. 

Costs for testing, dredging, disposal, and monitoring of the volume of sedi
ment that is forecasted to require removal over the next 15 years in the Port 
Gardner area under Site Condition I would oe approximately $54 ~illion, 
$35 million more than the costs of disposal under Site Condition II 
($19 million). Site Londition III would result in approximately $16 million 
in dredged material costs, $3 million less than Condition II. 

The selected alternative is consistent with Section 404 of the CWA which 
governs the discharge of dredged material in nearshore waters of the United 
States. Under Section 404(b)(l), no "unacceptable adverse effects" can result 
from the discharge of dredged material in open-water sites. Research and 
analysis of data used to define the alternative site conditions indicate that 
disposal of Site Condition II material should not result in unacceptable 
adverse effects on aquatic resources. The selected site managecent condition 
will, furthermore, not allow significant acute toxicity onsite; thus meeting 
State water quality standards and a condition frequently used in the 
implementation of Section 404 nationwide. 

In considering the overall effects (total impacts of dredged material dis
posal) to land and water, the use of Site Condition II is considered the envi-
ronmentally preferred approach and was therefore chosen. Additionally, • 
alternative PGl-II, (site 1 and Site Condition II), most closely meets the 
stated PSDDA goal to provide for publicly acceptable guidelines governing 
environmentally safe unconfined disposal of dredged material in Puget Sound • 
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SECTION 5. SUl"J.MARY OF PHASE I ENVIRONMENTAL CONSEQUENCES 

5.01 Regional Perspective. This section of the EIS summarizes the environ
mental consequences of the alternatives evaluated in detail in section 4, in a 
way that emphasizes the regional perspective of the PSDDA study and the 
findings for the overall overall Phase I area. 

5.02 Probable Adverse Environmental Effects Which Cannot Be Avoided. 

a. Effects of Disposal: Selected Alternatives. The selected alterna
tives for the Phase I area include the use of site management condition II at 
the selected unconfined, open-water disposal sites located in Commencement 
Bay, Elliott Bay, and Port Gardner. As discussed in section 2, the same site 
management condition was selected for all sites in order to provide regional 
consistency. This recognizes the similar characteristics of the sites and 
avoids unnecessary complications in dredged material management. 

(I) Air Quality and Noise. Localized reductions in air quality may 
occur in the vicinity of the selected unconfined, open-water disposal sites 
due to exhaust emissions from the internal combustion engines of the disposal 
equipment. Localized increases in noise levels would also occur during dis
posal operations. These adverse effects from noise, and to air quality, are 
expected to be short term, intermittent, and relatively buffered from other 
human uses, and are therefore not considered significant. Long-term or 
persistent adverse effects are not anticipated. 

Minor volatilization of chemicals of concern during barge transport to the 
unconfined, open-water disposal sites can occur. For the dredged material 
that is discharged on land, the loss of sediment-associated chemicals to the 
air can be a more effective pathway than for material discharged in water. 
These losses would occur both during transport (e.g., truck haul) and after 
discharge on land. However, volatile chemicals of concern in dredged material 
are rarely sufficiently concentrated to result in ~easurable or significant 
releases to the air. 

(2) Water and Sediment Quality. Temporary reductions in water qual
ity would be permitted in the standard dilution zones established for each 
disposal site (see FEIS section I and the MPR, chapter 7). These zones would 
be designated in the water quality certification for each dredging project. 
The water quality reductions could include minor depression of dissolved 
oxygen, increases in turbidity, and some release of organic matter and 
sediment-associated chemicals of concern. These effects would be primarily 
associated with the disposal plume. Though they may be measurable throughout 
the water column, the effects would te most noticeable in the bottom layer, 
near the sediment/water interface (the nepheloid layer). Any releases of 
floatable particles (and associated chemicals) could be contributed to the 
sea-surface microlayer. Additionally, there is always some risk of incidental 
oil spills at the disposal sites associated with the disposal equipment. For 
dredged material found acceptable for unconfined, open-water disposal, these 
adv~rse effects to water quality would be minor and temporary, with rapid dilu
tion or dispersion subsequent to disposal. In general, turbidity associated 
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with disposal operations is substantially less than that occurring due to 
riverine, high-water discharge periods, or from vessel passage in navigation 
channels (propeller action). Significant or unacceptable effects are not 
anticipated. 

Environmental consequences from unacceptable sediment quality at the disposal 
sites have the potential to be persistent and long-term (assuming continued 
use). As fileasured by the potential of sediment chemicals to result in adverse 
biological effects, the quality of sediments may either decrease or increase 
at the disposal sites as a result of PSDDA. This would depend on the relative 
quality of site sediments to the discharged dredged material. As measured by 
effects on biological resources, the quality of sediments could remain 
unchanged or improve somewhat at the Elliott Bay selected site and possibly 
also at a portion of the Commencement Bay site. For the Port Gardner site, 
some decrease in sediment quality is anticipated, given the relatively 
undisturbed nature of this area. While sublethal adverse effects could occur 
within each disposal site, this is generally not anticipated. Because only 
acceptable sediments would be discharged at the disposal sites, the aggregate 
condition of each site is expected to be substantially better than allowed 
under the selected management condition (Site Condition II). Consequently, 
the net effect of site use on the existing sediment quality would probably be 
somewhat less than described for Port Gardner and Commencement Bay and 
somewhat more (better) for Elliott Bay. In summary, adverse effects to the 
quality of sediments, resulting from the selected alternatives, are not 
expected to be significant (per NEPA), and they would be limited to the sites. 

Dredging and disposal of dredged material that is unacceptable for unconfined, 
open-water disposal can adversely affect water quality depending on how the 
dredging is conducted, the type of disposal method used, and the controls 
utilized to prevent unacceptable effects. Mechanically dredged materials will 
only produce limited discharge water from land and shore sites. Hydraulically 
dredged materials will produce a substantial effluent, which may result in 
effects to receiving water quality if return waters are not carefully 
controlled. For confined aquatic disposal, some of the water column effects 
considered minor for material acceptable for unconfined disposal become more 
important. The extent and magnitude of effects will be dependent on the type 
of material being dredged and the nature of the project. 

(3) Habitat. Portions of the selected disposal sites would be 
periodically covered by new dredged material. This would temporarily disrupt 
biological activity within the impacted areas. The maximum acreage that may 
be impacted over time is shown in table 5.1. As the sites were located to 
minimize adverse effects, the biological impacts are not expected to be 
significant. 

Habitat changes associated with the dredged material that would he placed in 
other disposal sites (land/shore/confined) could include loss of wetlands, 
loss of fish feeding and rearing habitat, loss of land vegetation, and loss of 
natural shoreline areas. Land sites developed for human use are usually 
permanently taken out of ecological production. An estimate of the possible 
area of land/shore habitat that would be impacted is provided (table 5.2) for 
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Commencement Bay 

Elliott Bay 

Port Gardner 

TOTAL 

TABLE 5.1 

IMPACTED BOTTOM HABITAT AT THE 
PSDDA PREFERRED DISPOSAL SITES 

long-Term 
Area Impacted 

(Acres) 

310 

415 

318 

1,043 

Percent of Bay 

6 

6 

2 

0.3 % of 
Phase I water 
area 

material expected to require confined disposal. The significance of these 
impacts would depend on the nature of each specific site prior to use. 

(4) Benthic Invertebrates. Sessile (immobile) benthic species 
present at the center of the unconfined, open-water sites would be buried 
during discharge of dredged material. This would result in the loss of most 
of these animals. Some may survive towards the edge of the area impacted by 
an individual discharge, where the material thickness does not prevent the 
animals from resurfacing. At the more active sites (e.g., Elliott Bay), 
continued physical disruption from disposal operations would preclude sub
stantial recovery during site life in those areas of the site receiving the 
major amount of dredged material (immediately below disposal zone). However, 
some recolonization by benthic species would be likely between disposal 
operations in the major impact areas of all sites. Some recolonizers may 
experience minor increases in body burden levels of chemicals of concern 
within the site. These levels would not cause acute effects, nor would the 
levels exceed values considered to be harmful to human health, if any fish 
foraging at the extreme depths of the sites were captured and eaten (which is 
not likely). Though net losses of benthic production in the sites are con
sidered long term, sites have been located to prevent significant adverse 
effects to the aquatic ecosystem as a whole. 

loss of benthic species resulting from the disposal of material not acceptable 
for unconfined, open-water disposal would be dependent on the specific site 
involved. Confined aquatic disposal and nearshore disposal sites contain 
benthic species that would be buried. At upland sites, land invertebrates 
would be buried • 
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No Action (PSIC) 

Condition I 

Condition II 

Condition III 

1/Assumptions: 

TABLE 5.2 

ESTIMATED LOSSES OF LAND AND SHORE HABITAT 1/ 
(Acres of land/Shore) 

Port Commencement Elliott 
Gardner Bai: Bai: 

264 230 569 

101 96 274 

10 29 266 

0 5 162 

Phase I 
Area 

1,063 

471 

305 

167 

- a. Almost all dredged material would be placed on land or in nearshore 
sites for the No Action alternative. Of the mean value for the other 
alternatives, some would be discharged at confined aquatic sites (CAD), the 
rest would be placed in land and/or shore sites. For purposes of this 
analysis, 60 percent of the volumes to be discharged in confined sites is 
assumed to be headed to land/shore, the rest (40 percent) would go to a CAD 
site. 

b. 
c. 

Average depth of land/shore disposal sites is assumed to be 10 feet. 
Forecasted over the period 1985-2000. 

(5) Fish and Shellfish. Intermittent disruption of the water column 
during disposal operations would displace pelagic species from the disposal 
site. Those individuals located within and immediately adjacent to the dis
charge zone during disposal may experience added stress during avoidance reac
tions. Given the short-term and localized nature of the water column impacts, 
these stress effects are not considered significant. 

Bottom feeding fish and mobile shellfish (crabs and shrimp) utilizing the 
unconfined, open-water disposal sites would be partially displaced from the 
area. To the extent that food value of the site is reduced over the long 
term, the displacement would also be long term. The displaced epifauna could 
experience reduced survival to the extent that the surrounding ecosystem is at 
carrying capacity. In addition, less mobile individuals within the site (or 
perhaps partially dug into the surface of the site) would be buried. By 
locating the sites away from areas where these species concentrate, the dis
placement and resulting effects should not be significant. 

Adverse effects to fish and shellfish resulting from other disposal options 
would be dependent on the option and site selected. Confined aquatic disposal 
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(CAD) and nearshore sites would likely affect fish and shellfish habitat due 
to dredged material disposal (permanently for the nearshore option; temporar
ily for the CAD option). Upland sites would typically not result in direct 
impacts to fish and shellfish, assuming proper control of any return water 
(effluent). 

(6) Birds and Marine Mammals. Disposal activities, with barge and 
tug passage and associated noise, would intermittently displace birds found at 
the disposal sites. Though less common, any marine mammals in the area during 
disposal would likely move away from the activity. Given the existing level 
of other navigation traffic at and near the sites, the disposal impact is not 
expected to be significant. 

Long-term adverse effects to birds or marine mammals are not expected at the 
open-water sites. Adverse effects due to disposal at other disposal options 
would depend on the specific site involved. 

(7) Fisheries. Compared to the No Action alternative, tug and barge 
traffic to and from the disposal sites would have a slightly higher potential 
for conflicts with recreational fisheries activities in each of the bays. 

All three of the selected sites are located within the usual and accustomed 
fishing grounds (as of 1974) of several Puget Sound tribes. Potential 
conflicts with Indian fishing activities in these areas would be resolved by 
project specific actions discussed in section 2 • 

.Adverse effects to fisheries resulting with the other disposal options could 
be potentially more severe with nearshore and CAD sites than with upland sites • 
Actual effects would depend on the site to be used. 

(8) Navigation. Use of the selected disposal sites would result in 
temporary, localized and intermittent disruption of any navigation and anchor
age use of the water surface area within the 900-foot radius disposal zones • 
.Additionally, tug and barge traffic to and from the sites would represent 
potential risks for vessel collision. The disposal site locations have been 
coordinated with the U.S. Coast Guard and would be marked on navigation 
charts. Site use would be controlled to minimize the risk for vessel 
collision. 

Using the analysis described in section 4 of the EIS, estimates of the vol
umes of dredged material that would and would not be acceptable for uncon
fined, open-water disposal are shown in table 5.3. The consequences to the 
cost of dredging are shown in tables 5.4, 5.5, and 5.6. In general, almost 60 
percent of the forecasted dredged material that might be considered for 

5-5 



Alternative 

TABLE 5.3a 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOLUMES 

Commencement Bay (CB) and vicinity 
1985-2000 

(1,000 C. Y.) 

Total 
Forecasted 
Dredging 
Volume 

Volume That Could 
be Discharged at 
the Designated 
CB Unconfined, Open
Water Disposal Sitel/ 

Site Management Condition 

I 
II 
III 

No Action (PSIC)4/ 

3,929 
3,929 
3,929 

Total 
Fore casted 
Dredging 

Volume 

3,929 

1,348 
3,160 
3,776 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas3/ 

225 

Volume to 
Confined 
Disposa12/ 

2,581 
769 
153 

Volume to 
Confined 
Disposal 

3,704 

I/Estimated volume of future dredged material that could be discharged at 
the selected sites (once desigr{'ated) such that the site management condition 
would be maintained. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

]_/For the No .Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material will not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial-use projects and/or at 
other areas selected on a project by project basis. 

~/PSIC: Puget Sound Interim Criteria. 
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TABLE 5.3b 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUWRE DREDGING VOWMES 

Alternative 

Site Management Condition 

I 
II 
III 

No Action (PSIC)4/ 

Elliott Bay (EB) and vicinity 
1985-2000 

(1,000 C.Y.) 

Total 
Forecasted 
Dredging 
Volume 

10,525 
10,525 
10,525 

Total 
Forecasted 
Dredging 

Volume 

10,350 

Volume That Could 
be Discharged at 
the Designated 
EB Unconfined, Open
Water Disposal Sitel/ 

3,113 
3,374 
6,162 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas 3/ -
1,350 

Volume to 
Confined 
Disposa]1/ 

7,412 
.7,151 
4,363 

Volume to 
Confined 
Disposal 

9,175 

1/Fstimated volume of future dredged material that could be discharged at 
the selected sites (once designated) such that the site management condition 
would be maintained. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

,1_/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material will not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial-use projects and/or at 
other areas selected on a project by project basis. 

4/PSIC: Puget Sound Interim Criteria • 
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Alternative 

TABLE 5.3c 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUWRE DREDGING VOIDMFS 

Port Gardner (PG) and vicinity 
1985-2000 

(1,000 C.Y.) 

Total 
Forecasted 
Dredging 
Volume 

Volume That Could 
be Discharged at 
the Designated 
PG Unconfined, Open
Water Disposal SiteJ_/ 

Site Management Condition 

No Action (PSIC)4/ 

4,943 
4,943 
4,943 

Total 
Forecasted 
Dredging 
Volume 

4,943 

2,212 
4,684 
4,943 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas3/ 

675 

Volume to 
Confined 
Disposal±/ 

2,731 
259 

0 

Volume to 
Confined 
Disposal 

4,268 

1/.Estimated volume of future dredged material that could be discharged at 
the selected sites (once designated) such that the site management condition 
would be maintained. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

l/Confined disposal can include upland, near shore, and/ or confined aqua ti~ 
disposal methods. 

l_/For the No Action alternative, public multiuser sites for unco_nfined, 
open-water disposal of dredged material will not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial-use projeGts and/ or at 
other areas selected on a project by project basis. 

4/PSIC: Puget Sound Interim Criteria. 
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TABLE 5.3d 

IMPACT OF ALTERNATIVE SITE MANAGEMENT CONDITIONS ON 
DISPOSAL OF FUTURE DREDGING VOUJMES 

Alternative 

Site Management Condition 

I 
II 
III 

No Action (PSIC)_y 

Total Phase I Area 
1985-2000 

(1,000 C.Y.) 

Total 
Forecasted 
Dredging 
Volume 

19,397 
19,397 
19,397 

Total 
Fore casted 
Dredging 

Volume 

19,397 

Volume That Could be 
Discharged ~t the 
Designated Phase I 
Unconfined Open-
Water Disposal Sites!/ 

6,673 
11,218 
14,881 

Volume That Could 
be Discharged in 
Unconfined, Open-

Water Areas 3/ 

2,250 

Volume to 
Confined 
Disposa.11/ 

12,724 
8,179 
4,516 

Volume to 
Confined 
Disposal 

17,147 

I/Estimated volume of future dredged material that could be discharged at 
the selected sites (once designated) such that the site management condition 
would be maintained. Assumptions and detailed calculations used in deriving 
these estimates are described in EPTA (part II, section 10). 

2/Confined disposal can include upland, nearshore, and/or confined aquatic 
disposal methods. 

J/For the No Action alternative, public multiuser sites for unconfined, 
open-water disposal of dredged material will not be designated. Disposal of 
material acceptable for unconfined, open-water disposal under this alternative 
could occur wherever local governments and State and Federal regulatory 
agencies would allow. This could include beneficial-use projects and/or at 
other areas selected on a project by project basis. 

i/PSIC: Puget Sound Interim Criteria • 
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TABLE 5.4 

SITE-SPECIFIC TESTING, DREDGING AND DISPOSAL, • COMPLIANCE AND MONITORING COSTS FOR THE ALTER.NATIVE SITE CONDITIONS 

Costs ~!1,000~ 1985-2000 
Dredging & 

Testing Disposal Compliance Monitoring Total 

Commencement Bay: 
Condition I 980 46,953 159 252 48,344 
Condition II 820 21,658 373 547 23,398 
Condition III 726 13,058 446 1,234 15,465 
No Action 1,430 62,630 48 0 64,098 

Elliott Bal: 
Condition I 5,068 159,736 367 234 165,405 
Condition II 4,979 155,746 398 433 161~550 
Condition III 3,874 113,285 727 692 118,598 
No Action 3,674 186,572 225 0 190,471 

Port Gardner: 
Condition I 1,131 52,311 261 227 53,930 

• Condition II 1,194 16,862 553 495 19,104 
Condi don III 1,210 13,148 583 1,088 16,029 
No Action 1,730 74,352 112 0 76,194 

• TABLE 5.5 

SUMMARY OF TESTING, DR.EDGING AND DISPOSAL, 
COMPLIANCE AND MONITORING COSTS FOR THE ALTER.NATIVE 

SITE MANAGEMENT CONDITIONS 

Costs ~11,mmJ 19S5-:lOOO. 

Dredging & 
Alternative Testing Disposal Inspection Monitoring Tot\!ll 

Condition I 7,179 259,001 787 7l2 267,679 

Condition II 6,993 194,266 1,324 1,475 204,058 

Condition III 5,810 139,492 1,756 3,014 150,072 

No Action (PSIC) 6,834 323,553 375 0 330,762 
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TABLE 5 .6 

TOTAL COSTS FOR TESTING, DREDGING AND DISPOSAL, 
OOMPLIANCE INSPECTIONS AND MONITORING OF DREDGED MATERIAL 1/ 

1985-2000 
($1,000) 

Alternative Port Gardner Elliott Bai Commencement Bai Phase I 

No action (PSIC) $76,194 ~190,470 ~64,098 $330,762 

Condition I 53,930 165,405 48,344 267,679 

Condition II 19,104 161,556 23,398 204,058 

Condition III 16,029 ll8,518 15,465 150,001 

I/Assumptions and derivations of these costs are provided in EPTA. Also see 
FEIS, section 4, regarding cost analysis caveats. 

unconfined, open-water disposal (see EPTA for detailed calculations and 
assumptions) would be compatible with PSDDA Site Condition II. Actual dredged 
material volumes placed in unconfined, open-water disposal sites would be 
established by project specific evaluations, as required by Federal and State 
authorities. While the total cost of dredged material disposal would remain 
higher under PSDDA than experienced prior to 1984 and 1985, when interim 
criteria,!/ were established for use of the disposal sites, the costs under 
PSDDA would be substantially less than under the Puget Sound Interim Criteria 
(PSIC) currently in effect. (The PSIC is associated with the PSDDA DEIS No 
Action alternative.) 

(9) Dredging and Dredged Material Disposal. The costs of maintaining and 
constructing navigable waterways in Puget Sound waters has changed over the 
past several years, with costs rising over time. Increased costs are due to a 
variety of factors, but two of the more important in Puget Sound are the rise 
in costs for dredging and disposal of dredged material and costs for environ
mental evaluation of the material. The following analysis was undertaken to 
determine how environmental testing costs and project costs (expressed as the 
cost of dredging and disposal) have changed in the past 13 years in the Puget 
Sound region. To accomplish this task, Seattle Harbor Navigation Project 
maintenance dredging undertaken since 1979 is used as a case study indicator 
of overall trends. This Federal maintenance dredging project represents one 
of the most complete records of past dredging activity in Puget Sound and is 
fairly representative of overall dredging experience, particularly for moder
ate to large-size projects. A full Sound-wide study of all historical proj
ects was not possible due to incomplete data and lack of resources to conduct 
such a study • 
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Testing costs and the volume dredged are presented in table 5.7 and illustrated 
in figure 5.1. The costs presented here were not adjusted for inflation (e.g., • 
normalized to a base year), but are reported as actual costs for the year in 
which they were incurred. 

Testing costs between 1974 and 1984 were very low, averaging less than $0.01 
per c.y. of material dredged. Part of the reason for the low testing costs 
was the fact that the only problem area of concern was potential water column 
effects. Most of the testing undertaken was to assess the availability of 
contaminants to the water column. Another reason for the low project-specific 
costs is that several large dredging studies were conducted during this time 
period in Grays Harbor, Commencement Bay, and elsewhere in the nation which 
addressed many of the specific questions about dredging and water column 
effects. Findings from these studies were applied to all projects in the 
region, and reduced the need for project-specific testing and testing costs. 
Major studies included the Anacortes Dredging Study in 1970, Northwest Dredg
ing Effects Study in 1974 (conducted by EPA), the Budd Inlet/Olympia Harbor 
study in 1975, the Grays Harbor Dredging Effects Study (1974-1976), the 
Dredged Material Research Program (DMRP) Duwamish River Sediment study done 
between 1976 and 1980, and the Bellingham study in 1980. Funds expended on 
these effects studies exceeded $1.5 million. 

Following adoption of the Fourmile Rock Interim Criteria (FR.IC) in 1984 for 
disposal at the existing Elliott Bay site, project-specific environmental 
testing costs began to rise rapidly. The focus of sediment evaluation shifted 
from water column effects to potential effects related to the dredged material 
itself; particularly to chemicals of concern that might be associated with the 
material. An intensive sampling scheme (one core for every 4,000 c.y.) was 
required and both chemical and biological testing of the material to be 
dredged. Material from two Seattle Harbor maintenance dredging actions have 
been tested since adoption of the FRIC. Environmental testing for these two 
projects cost $0.30 per c.y. in 1986 and $0.77 per c.y. in 1987 (table 5.7; 
figure 5.1). Currently, dredged material released at all disposal sites are 
subject to the PSIC. The FRIC no longer applies as the Elliott Bay disposal 
site is now closed (closed June 7, 1987). 

Although no actual projects have been subjected to the PSDDA evaluation pro
cedures, several case studies were considered in order to assess potential 
cost impacts of the PSDDA procedures. The projects selected were all from the 
Seattle area and included three projects from the Duwamish River. The case 
studies indicate that PSDDA would result in a change in testing costs relative 
to costs associated with testing under the FRIC.il Testing costs under 
PSDDA were estimated from the case studies to range from a high of $1.00 per 
c.y. to a low of $0.26 per c.y. The change in testing costs range from either 
an increase (up by 34 percent) or a decrease (down by 32 percent) depending on 
project-specific attributes. 

1/See EIS Section 2. 
2/When compared with what might have been the result under PSIC, the changes 

would be expected to be similar. 
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TABLE 5. 7 
SEATTLE HARBOR NAVIGATION MAINTENANCE DREDGING: 

ENVIRONMENTAL TESTING COSTS 

Testing Volume Costs Per c .y. 

Year Costs Dredged (c.y.) <slc.y.) 

1974-75 s2, 500 <1) 287,000 so.0087 

1976 500 340,000 0.0015 

1977 ( 2) 270,000 0.0000 

1978 (2) 196,000 0.0000 

1979-80 1,000 (3) 205,000 0.0048 

1981 (2) 120,000 0.0000 

1982 No Dredging 

1983 500 126,000 0.0040 

1984 1,000 88,000 0.011 

1985 (4) No Dredging 

1986 41,350 137,000 0.30 

1987 64,000 83,000 0.77 

(1) Costs included testing in 1974 ($500) and in 1975 ($2,000). 
(2) No testing for project dredged. 
(3) Costs included testing in 1979 ($500) and in 1979 ($500). 
(4) Fourmile Rock Interim Criteria (FRIC) became effective in 1984 for 

projects to be disposed at the existing Elliott Bay unconfined, open-water 
disposal site. The disposal site was closed in 1985 due to an appeal of the 
city of Seattle shoreline permit granted to DNR for public use of the site, 
and reopened in 1986. Disposal in 1986 and 1987 was subject to the FRIC. The 
Elliott Bay site closed again on June 7, 1987 with expiration of the shoreline 
permit • 
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Figure 5.1: Historical trend in dredged material testing costs; 
a:actual testing costs, b:testing costs under PSDDA. 

la,b: Kenmore Navigation O&M; 2a,b: Seattle Harbor O&M West Waterway; 
3a,b: Port of Seattle, Terminal 30; 4a,b: Seattle Harbor O&M Upper Turning Basin; 
Sa,b: Average costs based on total testing costs/total cy for all four case studies . 
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Of the four projects used in the case study, one was Seattle.Harbor mainte
nance dredging (included in data presented in table 5.7). In that project 
(for the year 1986), environmental testing costs would have been reduced from 
the actual $0.28 per c.y. to estimated $0.25 per c.y. had the PSDDA evaluation 
procedures been used. 

As with testing costs, data from maintenance dredging and disposal.!/ from 
the Seattle Harbor (Duwamish River) were used to suggest overall trends for 
the Phase I area. Costs associated with dredging and disposal are presented 
in table 5.8 and illustrated in figure 5.2. 

As shown in table 5.8, dredging and disposal costs have risen over the past 
12 years, going from about $1.00 per c.y. dredged to over $3.00/c.y. This 
increase in costs reflects a number of factors, including inflation, a large 
increase for equipment, manpower, and fuel costs, and lack of available 
disposal sites. 

For the year 1986, 25 percent of the maintenance dredging volume was required 
to be placed in a confined disposal site based on the results of environmental 
testing required under the interim criteria. This resulted in a substantial 
increase in disposal costs (and overall project costs) (figure 5.2). The cost 
analysis study suggests that significant volumes of dredged material, that 
might otherwise have been placed at an unconfined, open-water disposal site, 
would not meet the FRIC. Even less would be expected to pass PSIC. The 
result has been signficant increases in total projects costs. 

Based on the evaluation of the 1986 Seattle maintenance work, all of the 
dredged material associated with this project could be allowed for tmconfined, 
open-water disposal tmder the PSDDA evaluation procedures, rather than the 
25 percent required for confined disposal under FR.IC. Allowing all the mate
rial to go to unconfined, open-water disposal would result in a cost savings 
of approximately $108,000 in total project costs (figure 5.2). Overall, the 
trend expected under the PSDDA evaluation procedures would be to lower dredg
ing and disposal costs over those experienced since FR.IC and PSIC were intro
duced. This is because more material is expected to be found acceptable for 
open-water disposal with the PSDDA evaluation procedures which are intended to 
ensure site management Condition II is not exceeded. 

(10) Fsthetics and Recreational Use. Disposal operations at the 
selected sites would temporarily disrupt the viewscape esthetic quality of the 
surface water area at the disposal site. Though intermittent disruptions 
would occur, no long term or persistent effects are anticipated. Recreational 
use of the sites themselves is limited to occasional vessel traffic and recre
ational fishing activity, addressed in 5.02a(7)(8) above. Recreational 
enjoyment of individuals using nearby beaches and cliffs may be reduced or 
enhanced during disposal operations, depending on personal preferences. 

1/This includes all costs, including testing, environmental studies, 
dredging, transportation, etc • 
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TABLE 5.8 
SEATTLE HARBOR NAVIGATION MAINTENANCE DREDGING: 

COST FOR DREDGING AND DISPOSAL 1/ 

Dredging and Disposal Volume 
Costs Dredged 

Year <s) (c •Y •) 

1975 309,887 287,000 

1978 290,515 196,294 

1980 280,730 205,578 

1981 284,000 120,500 

1984 320,000 120,000 

1986 253,815 103,598 
191,348 33,637 

1987 2/ 165,000 80,160 

I/Actual costs, not adjusted for inflation. 
2/F.stimated costs. 
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Figure 5.2: Historical trend in dredging and disposal costs. 
la,b,c: Dredging and disposal costs for one project (actual). la: material costing $5.68/cy 

represents costs of confined nearshore disposal. lb: represents costs for material 
that went to unconfined open-water. ic: represents average cost/cy for the project. 

2: Average cost of dredging and disposal for project shown under la,b,c, but evaluated 
under PSDDA guidelines. All material estimated to be suitable for open-water disposal. 



(11) Puget Sound Water Quality Comprehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan was adopted December 17, 1986. The contami
nated sediment and dredging program of the plan contains a sediment program 
goal "to reduce and ultimately eliminate adverse effects on biological 
resources and humans from sediment contamination throughout the Sotmd by 
reducing or eliminating discharges of toxic contaminants and by capping, 
treating, or removing contaminated sediments." The plan also adopts the 
following policies which shall be followed by all State and local agencies in 
actions affecting sediment quality, including rulemaking, setting priorities 
for funding and action, and developing permit programs: 

"All government actions will lead toward eliminating the 
presence of sediments in the Puget Sotm.d basin that cause 
observable adverse effects to biological resources or pose a 
serious health risk to humans." 

"Programs for management of dredging and disposal of 
sediments should result in a net reduction in the exposure 
of organisms to adverse effects. The intent of this policy 
is that dredging and disposal contribute to the cleanup of 
the sound by allowing unconfined open water sites to have 
only low levels of contamination and to dispose of more 
contaminated sediments in a manner that prevents continued 
exposure of organisms to adverse effects. For proposals 
where dredging will expose contaminated sediments, 
project-specific mitigation may be required." 

"Remedial programs (which may include capping in place) 
shall be undertaken when feasible to reduce, with the intent 
of eliminating, the exposure of aquatic organisms to 
sediments having adverse effects." 

The PSDDA selected alternatives are consistent with this goal and these 
policies (see section 4). 

b. Effects of Disposal: Nonselected Disposal Sites and Site Conditions. 
Major trends and differences between the selected and nonselected alterna
tives, including the No Action alternative, are summarized below. 

The nonselected sites are all located in areas that are considered to be 
relatively more dispersive than the selected sites (the only exception to this 
being the Port Gardner backup site (PG 3) in Saratoga Passage). Using the 
nonselected sites would generally increase the potential for long-term 
transport of the dredged material outside the disposal sites, with possible 
consequent effects to offsite resources. In addition, the nonselected site 2 
in Port Gardner contains more crabs that would be buried or displaced if this 
site were used. 

Selection of Site Condition I as the management condition for the unconfined, 
open-water disposal sites would have shifted more dredged material to the 
other disposal options, resulting in greater effects on land and nearshore 
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environments. This alternative would decrease adverse effects in water and 
increase costs of dredging relative to the preferred alternative. Site 
Condition III would shift adverse effects of dredged material disposal away 
from land and back to water. Acute toxicity would be possible at the 
tmconfined, open-water sites. Overall dredging costs would be decreased 
relative to those of the preferred alternative. land and shore impacts would 
also be reduced. 

The No Action alternative would result in the least impact on the aquatic 
environment and the highest costs for dredging and disposal of any alterna
tive. The aquatic resources would remain essentially as described in sect:f.on 
3, subject to adverse effects from other human and natural activities. On the 
other hand, adverse effects from dredged material.disposal on the upland and 
nearshore environmen~s would be greater than all the other alternatives. 

c. Effects of Dredging and Indirect Effects. Waterways used for naviga
tion in Puget Sound have been impacted in the past, and will continue to be 
impacted in the future, by dredging. The adverse effects resulting at the 
dredging area would continue to occur with all of the alternatives considered 
(including the No Action alternative), since PSDDA is primarily addressing the 
disposal aspects of dredging. To the extent that some of the alternatives (No 
Action and Site_Co~dition I) represent significant cost increases for dredg
ing, some projects may no longer be economically feasible under these alterna
tives.!/ Alternately, alternatives (Site Condition III) representing a 
signific':ln-t cost savings. fro~. p~st activities may result in additional 
dredging activity and related environmental effects. For all alternatives 
except the No Action alternatiye, these decreases in dredging activity are not 
eXpected to be significant. Consequently, adverse effects associated with 
dredging are not expected to differ significantly among alternatives. Only 
the No Action alternative would be expected to noticeably alter the dredging 
patterns and trends presently observed in Puget Sound with a possible decrease 
in dredging-related effects. 

Indirect effects of the alternatives include the effects of related navigation 
and development at both dredging sites and land/shore disposal sites. Again, 
only the No Action alternative would significantly reduce the extent of these 
effects. 

5.03 Probable, Irreversible, and Irretrievable Commitments of Resources. Use 
of the selected disposal sites would result in an intermittent and temporary 
degradation.of the quality of the sites' air, noise and water resources. 
Additionally, intermittent use of the water surface area of the sites during 
disposal operations represents a commitment that may not always be in agree
ment with tmforeseen future plans for the area. However, neither of these 
commitments is irretrievable. 

!/An assessment of project-specific effects was beyond the scope of PSDDA. 
Accordingly, the actual cost impacts associated with the No Action alternative 
may be understated, as all material not acceptable for unconfined, open-water 
disposal was assumed to be placed in a confined disposal site. I.e., it was 
assumed that all dredging projects would be undertaken • 
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Designation of the selected sites for dredged material disposal would commit 
to this use, for the life of the sites (judged to be in excess of 15 years), • 
1,043 acres of benthic aquatic habitat. Fauna at the sites would be buried. 
Benthic production associated with the sites would be decreased. However, 
habitat and production values of the sites are not irretrievably lost. Par-
tial recolonization of sites would occur when the disposal sites are not being 
used and full recolonization is expected in the event of site abandonment. 
Site specific studies at the existing DNR sites during PSDDA field work 
documented recovery of benthic resources at the Fourmile Rock site (section 
3.03b(2)), and crab and shrimp resources at the Port Gardner DNR site (figures 
3.21 and 3.24). As noted above, benthic recovery would occur during fishery 
closure periods or whenever the site is not used for a period of time. For 
the nonselected alternatives involving Site Condition III, recovery of the 
sites could be impeded by the presence of acutely toxic sediments. Time to 
recovery would be expected to be greater than for the preferred alternatives, 
and would be dependent on the nature of the sediments at the site and on the 
rate of natural sedimentation. The possibility of covering the site with 
cleaner material after abandonment could be used to enhance the rate of 
recovery should this alternative be selected. 

Plants and animals buried by upland and intertidal disposal of material that 
is unacceptable for unconfined, open-water disposal are irretrievably lost. 
Ecological functions of lands filled may also be lost. While these sites are 
technically not irreversibly committed, in that removal of dredged material is 
possible with proper equipment, the lands have been committed to uses that 
would be very costly to reverse, and other uses of the sites are frequently 
precluded. Past experience indicates that any lands filled for the purpose of 
industrial and business development are irreversibly and irretrievably • 
committed. 

Dredged material discharged to the open-water sites represents an irreversible 
commitment of resources to the extent that the material was potentially useful 
for beneficial uses or landfill. Again, though it is not technically impos
sible to remove the material, retrieval would be very costly and beyond the 
capabilities of usually available equipment. 

Commitments of nonrenewable energy resources associated with the dredging pro
gram would be irreversible. In addition, the labor and capital necessary to 
conduct dredging operations would be irreversibly committed. This includes 
the dredging equipment, administrative personnel, and both skilled and non
skilled labor. However, energy and other commitments for individual dredging 
projects are decided by separate economic and social factors. Commitments of 
human resources would be essentially identical for all the PSDDA alternatives. 

5.04 The Relationship Between Short-term Use of Man's Environment and The 
Maintenance and Enhancement of Long-term Productivity. The natural charac
teristics of central Puget Sound have been substantially altered in the past 
century due to settlement and expansion of Euro-American populations, princi
pally clustered in the present-day urban bays. Prior human occupation had not 
notably impacted the Sound's environment. Development and maintenance of 
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navigation channels has contributed to an unknown extent to the impacts on the 
biological resources of the Sound. These actions have generally been benefi
cial to the socioeconomic system, although at the expense of localized bio
logical production. Use of the region's resources has been enhanced, 
resulting in development and maintenance of stable urban communities. Both 
beneficial and adverse effects to the environment have resulted from these 
developments. 

Development and maintenance of navigation waterways and associated disposal of 
dredged material at the open-water sites are largely short-term uses of the 
environment. From the human environment perspective, navigation maintains and 
enhances the socioeconomic conditions of the area by providing low cost trans
portation, job security and economic stability to industries linked to ship
ping. Many indirect benefits to local. and regional economies result from 
these activities. 

From the biological environment perspective, long-term productivity of the 
Sound is neither enhanced nor maintained by the use of the selected sites. 
Iong-ter~ losses foreclosed by the proposed short-term uses include removal of 
aquatic habitats and displacement of species that utilize those habitats. 
Similar losses are experienced on land and shore for the other disposal 
options. Given the relatively small portion of the central Sound that would 
be impacted by disposal at the selected sites, measurable or significant 
reductions in regional productivity are not anticipated. And though the lost 
productivity is not recoverable, the sites can return to production after 
their use is ended. 

Increased environmental sensitivity and knowledge, coupled with more stringent 
environmental controls being enacted and enforced by agencies with jurisdic
tion, should result, in the long term, in reduced introduction of contaminants 
from human sources to the Sound. As improved pollution source control reduces 
the release of contaminants into the nearshore areas of Puget Sound, overall 
improvement in sediment quality will follow. This should be reflected in a 
gradual improvement in disposal site conditions too. 

5.05 Mitigation and Amelioration of Adverse Effects. The selected sites have 
been located to avoid significant adverse effects (per NEPA) while meeting the 
in-water disposal needs of Puget Sound dredging. Site location and site 
management provisions are expected to mitigate any potential biological 
resource and human use conflict problems. In maintaining the selected site 
condition, only acceptable dredged material would be discharged into the Phase 
I area disposal sites. Environmental monitoring of the disposal sites would 
allow for verification of anticipated conditions and provide a basis for site 
management changes if the monitoring demonstrates changes are needed. 

The primary mitigation feature of the PSDDA plan is embodied in the siting 
process. The alternative sites are generally located away from shorelines, 
resources, and other amenities to preserve and maintain these resources by 
avoiding adverse effects due to dredged material disposal. Where complete 
avoidance was not possible (e.g., benthic invertebrates), the sites were 

5-21 



located to minimize the possible adverse effects. A minimum number of sites 
were identified to minimize the possible extent of bottom impacts throughout 
the Sound. Additionally, the sites are located in relatively nondispersive 
areas to minimize the possible spread of effects beyond the disposal site 
(including the dilution zone) via sediment transport. Special studies have 
been undertaken of the Elliott Bay site in cooperation with the Washington 
State Office of Archaeology and Historic Preservation as mitigation for ship
wrecks found there (see FEIS exhibits C and D). 

The adopted regional, effects-based disposal site management condition is 
designed to avoid any future discharge of sediments containing unacceptable 
levels of chemicals of concern and resulting in unacceptable adverse effects. 
Chemical effects on biological resources at the unconfined, open-water dis
posal sites would be minimized by the selected site condition. In combina
tion with the environmental monitoring, the site condition will ensure that 
there is no acute toxicity to sensitive species onsite and unacceptable 
effects do not occur outside the disposal site. These management conditions 
fully comply with the applicable provisions of the State \Jater Quality 
Standards. 

Another important mitigation feature of PSDDA is contained in the compliance 
inspection and monitoring plans. Appropriate compliance inspections by the 
PSDDA regulatory agencies will ensure that the site use conditions are GJet, 
such that planned avoidance of adverse effects can be realized. Appropriate 
disposal site environmental monitoring ~111 provide needed verification of 
predicted site conditions within and outside the established sites resulting 
from the effects of dredged material disposal. 

• 
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SECTION 6. PUBLIC INVOLVEMENT 

6.01 Study Coordination/Public Involvement. Public involvement procedures of 
NEPA and SEPA were followed to ensure that issues of concern to the public 
were properly addressed. The Puget Sound Estuary Program (PSEP) mailing list 
of over 2,500 was used to inform interested agencies, organization, and indi
viduals of study activities through newsletters and public meeting notices. 
Periodic articles on PSDDA have also been included in the PSEP "Puget Sound 
Notes," a bimonthly newletter. 

During May 1985, PSDDA agencies held six public EIS scoping meetings in the 
Puget Sound area (cities of Seattle, Everett, Tacoma, Olympia, Bellingham, and 
Port Townsend). In addition, each of the three work groups conducted a number 
of working sessions, sharing technical information and giving participants, 
including citizens, representatives of ports, Indian tribes, environmental 
groups, local governments, and other Federal and State agencies, opporttm.ities 
to make recommendations on work group outputs. Routine work group meetings 
have been open to public participation, as well. 

Several newsletters, containing updates on the status of PSDDA and information 
on study findings, were published. The first newsletter included comments and 
issues raised at the May 1985 public meetings and the PSDDA responses. The 
second issue released in April 1986 contained preliminary study findings for 
tilt- Ph11Sl' I 11re11. A Lhlrd nt'WSlt>Ll1•r WIiii d[Hlrlhult•d l11 .lm111,1ry 1<rnn lo 

advise the public of the availability of the draft Phase I documenls and ol 
public meetings held in February 1988 • 

A major display on dredging was included as part of a Puget Sound exhibit by 
the Seattle Aquarium. A "PSDDA" information brochure was provided to the 
public attending the exhibit. Three public workshops were held in May 1986 
where the preliminary findings were presented and the public given an oppor
tunity to comment on these findings. Final public meetings were held in 
Seattle and in Port Townsend to obtain public comments on the DEIS and other 
draft Phase I documents. 

PSDDA has been coordinated closely with the PSEP and the PSWQA. Joint funding 
of common interest technical studies was accomplished with both of these 
programs. Also, the PSDDA study director and others of the study team were 
members of advisory committees established by PSEP and PSWQA. Similarly, 
staff involved in the latter two programs attended PSDDA work group sessions. 
Other coordination has included, but was not limited to, the following: 

Federal 
U.S. Army Corps of Engineers 
U.S. Environmental Protection Agency 
National Oceanic and Atmospheric .Administration 
National Marine Fisheries Service 
U.S. Fish and Wildlife Service 
U.S. Navy 
U.S. Coast Guard 
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State of Washington 
Department of Natural Resources 
Department of Ecology 
Department of Transportation 
Department of Fisheries 
Department of Wildlife 
Department of Commerce 
Department of Social and Health Services 
Parks and Recreation Commission 
Puget Sotmd Water Quality Authority 

Indian Tribes 
Duwamish Tribal Office 
Jamestown Klallam Tribes 
Lower Elwha Tribal Cotmcil 
Iummi Business Cotmcil 
Muckleshoot Indian Tribe 
Nisqually Indian Commtmity 
Nooksack Indian Tribal Cotmcil 
Northwest Indian Fisheries Commission 
Point No Point Treaty Council 
Port Gamble Business Committee 
Puyallup Tribal Council 
Sauk-Suaittle Indian Tribe 
Skokomish Tribal Council 
Small Tribes of Western Washington 
Squaxin Island Tribal Council 
Stillaguamish Tribal Cotmcil 
Suquamish Tribal Council 
Swinomish Tribal Cotmcil 
Tulalip Board of Directors 
Upper Skagit Tribal Council 

local Government 
San Juan Cotmty 
Mason Cotmty 
Thurston County 
Island County 
Jefferson County 
Whatcom County 
Kitsap Cotmty 
Snohomish County 
King Cotmty 
Pierce Cotmty 
Clallam Cotmty 
Skagit County 
City of Bellingham 
City of Everett 
City of Seattle 
City of Anacortes 
City of Tacoma 
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local Government (con.) 
City of Olympia 
City of Port Angeles 
Association of Washington Cities 
Association of Washington Counties 
Puget Sound Council of Governments (PSCOG) 
Municipality of Metropolitan Seatti'e (Metro) 

Ports 
Port of Edmonds 
Port of Bellingham 
Port of Everett 
Port of Seattle 
Port of Skagit County 
Port of .Anacortes 
Port of Port Townsend 
Port of Tacoma 
Port of Port Angeles 
Port of Bremerton 
Port of Olympia 
Washington Public Ports Association 

Other Public Organizations 
Washington Environmental Council 
Puget Sound Alliance 
Greenpeace 
Friends of the F.arth 

6.02 Key Federal Coordination Requirements. Special efforts were undertaken 
pur~uant to Federal NEPA coordination requirements with the following: 

o U.S. Fish and Wildlife Service and National Marine Fisheries Service. 
As these two Federal agencies have special responsibilities for fish and 
wildlife protection, participation of agency representatives was sought and 
obtained for the three PSDDA technical work groups where the basic PSDDA plan 
elements were fQrmulated. Both agencies were provided copies of·the internal 
PSDDA review draft documents in December 1986 and January 1987. Also both 
agencies provided inputs and responded to the biological assessments and 
coordination documents prepared for threatened and endangered species which 
may be follild in the vicinity of Phase I area disposal sites (see exhibit A to 
this EIS). Comments by these agencies on the January 1988 draft documents are 
contained in FEIS exhibits C and D. 

o local Shoreline Jurisdictions and the State Shoreline's Office of 
Ecology. In order to ensure compliance with the Federal Coastal Zone Manage
ment Act special meetings were held with the Phase I area local governments 
having shoreline jurisdiction over the Phase I area alternative disposal 
sites. Also extensive coordination was accomplished through correspondence 
and these jurisdictions received the December 1986, January 1987, and January 
1988 draft documents for review. Similar coordination was accomplished with 
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Ecology's shoreline office. The National Coastal Zone Management Act· (Public 
Law 91-583: 86 Stat. 1280) was passed by the United States Congress in 1972 • 
Under this act: 

"(l) Each Federal agency conducting or supporting activities directly 
affecting the coastal zone shall conduct or support those activities in a 
manner which is, to the maximum extent practicable, consistent with approved 
state management programs. 

(2) Any Federal agency which shall undertake any development project 
in the coastal zone of a state shall insure that the project is, to the 
maximum extent practicable, consistent with approved state management programs. 

(3) After final approval by the secretary of a state's management 
program, any applicant for a required Federal license or permit to conduct an 
activity affecting land or water uses in the coastal zone of that state shall 
provided in the application to the licensing or permitting agency a certifica
tion that the proposed activity complies with the state's approved program and 
that such activity will be conducted in a manner consistent with the program." 

• 
In June 1976, the State Coastal Zone Management Program (CZMP) was approved to 
receive funding. The Washington State Shoreline Management Act (SY.IA) of 1971, 
as passed by the State Legislature, provided "for the management of Washing
ton's shorelines by planning and fostering all reasonable and appropriate 
uses." The SMA and State CZMP are implemented through the Shoreline Master 
Programs (SMP) of large municipalities and the counties. The management plan 
for the PSDDA Phase I area is consistent with all applicable Puget Sound SMP's 
and so satisfies consistency with State and Federal coastal zone management 
requirements. 

o Washington State Office of Archaeology and Historic Preservation. 
During the disposal site evaluation process, careful consideration was given 
to shipwrecks that might lie within or near the alternative disposal sites. 
None were identified during the literature review accomplished in conjunction 
with the site mapping used for site identification (see DSSTA). In March 
1988, additional literature reviews and sidescan sonar studies of the selected 
sites were conducted. while this additional effort confirmed the absence of 
shipwrecks at the Commencement Bay and Port Gardner sites, shipwrecks were 
discovered at the Elliott Bay site. Coordination is continuing with the State 
Office of Archaeology and Historic Preservation on the additional studies that 
will mitigate for adverse impacts to the Elliott Bay shipwrecks (see FEIS 
exhibits C and D). 

o Phase I Area and Other Indian Tribes. Special coordination was 
undertaken with the Indian tribes having treaty fishing rights to avoid, to 
the maximum possible, conflicts with treaty fishing activities. Meetings were 
held with tribal representatives of the Muckleshoot, Tulalip, Suquamish, and 
Puyallup tribes. These tribes were also provided the December 1986 and 
January 1987 internal PSDDA review draft documents and the January 1988 public 
review draft documents for comment. Adjustments were made in plan elements in 
response to tribal inputs (see section 2 of this EIS). 
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6.03 Remaining Coordination. Further coordination with interested parties 
took place during and subsequent to the public review of the DEIS and other 
Phase I draft documents. Public meetings on the draft documents were held on 
10 and 11 February 1988. 

6.04 Environmental Impact Statement Recipients. The DEIS was distributed to 
over 500 organizations and individuals for a 45-day public review in accord
ance with Federal and State of Washington environmental policy acts. The list 
of recipients is on file at the Seattle District, U.S. Army Corps of Engi
neers, and can be obtained by contacting Mr. Frank J. Urabeck, PSDDA Study 
Director. This FEIS has been provided to all recipients of the DEIS. 

6.05 Public Views and Responses. Comments on the DEIS and responses by the 
PSDDA agencies are contained in exhibit C to this EIS • 
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• Frank J. Urabeck 

Keith Phillips 

Dr. David R .. Kendall 

• 
Dr. Stephen Martin 

Brian Ross 

Carl Kassebaum 

• 

SECTION 7. LIST OF EIS CONTRIBUTORS 

P.E., Civil Engineer 
B.S., Civil Engineering, 1962 

University of Washington 
M.A., Economics, 1975 

University of Maryland 
10 years, navigation planning, Corps of 

Engineers; 
16 years, water resources development, 

Corps of Engineers (14); and 
Department of Interior (2) 

B.S., Oceanography, 1977 
University of Washington 

10 years, oceanography and 
environmental planning, Corps of 
Engineers 

Ph.D., Benthic Ecology, 1978 
Emory University 

5 years, environmental effects of 
dredging research, Gorps of Engineers 
(WES) 

3 years, environmental planning and 
biology, Corps of Engineers 

3 years, contaminant research, Skidaway 
Institute of Oceanography 

2 years, environmental regulation 

Ph.D., Invertebrate Ecology, 1971 
University of Washington 

12 years, environmental planning and 
biology, Corps of Engineers; 

4 years, invertebrate aquaculture, 
Atomic Energy Commission 

M.S., Fisheries, 1982 
University of Washington 

3 years, environmental review 
EPA Seattle/Alaska 

1 year, environmental science, 
Jones and Stokes, Inc. 

2-1/2 years, fishery biology, 
University of Washington 

P.E., Civil Engineer 
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University of North Carolina 
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management, Wash. Dept. of Natural 
Resources (6), Wash. Dept. of Ecology 
(2), Lewis County (3), Wahkiakum 
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M.A., Marine Affairs, pending 1987 
University of Washington 

B.S., Biology, 1984, Duke University 
3 years, marine planning and policy, 

National Oceanic and Atmospheric 
Administration 

M.A., Marine Resource Management, 1984, 
University of Washington 

B.S., Biology, 1980, Warren Wilson 
College 

3 years, marine resource management and 
policy, EPA 

3 years, fishery biology, National 
Marine Fisheries Service, Alaska 

Ph.D., Marine Pollution, 1970 
University of Washington 

M.S., Zoology, 1966 
University of Washington 

11 years, marine research and aquatic 
lands management, Washington Depart
ment of Natural Resources 

3 years, forest research management, 
Washington Department of Ecology 

4 years, oil pollution studies, 
Washington Department of Ecology 

B.A., Psychology, 1969 
Eastern ~ashington State College 

12 years, environmental regulation and 
policy planning, Washington Department 
of Ecology 

Ph.D., Biological Oceanography, 1980 
University of South Carolina 

15 years, contaminant fate and effects, 
Tetra Tech Inc. (l); EPA Narragansett 
(10); and Belle W. Baruch Institute (4) 

7-2 

• 

• 

• 



REFERENCES 

Armstrong, D., J. Armstrong, and P. Dinnel, 1986. Diver Observations of 
Female Dungeness Crab Density at Ship Harbor and Adjacent Areas. Progress 
Report Series by Aquatic Research Consultant Services (ARCS) to Washington 
Department of Fisheries. 

Baker, E. T. and S. L. Walker, 1982. Suspended Particulate Matter in 
Commencement Bay. NOAA Technical Memorandum OMPA-26. 

Baumgartner, D. J., D. W. Schults, and J. B. Carkin, 1978. Aquatic Disposal 
Field Investigations, Duwamish Waterway Disposal Site, Puget Sound, 
Washington. Appendix D: Chemical and Physical Analyses of Water and 
Sediment in Relation to Disposal of Dredged Material in Elliott Bay. 
Volume I: February-June 1976. Technical Report D-77-24. 

Becker, D. S., 1984. Resource Partitioning by Small-Mouthed Pleuronectids in 
Puget Sotmd, Washington. Ph.D. Dissertation, University of Washington, 
Seattle, Washington, 139 pp. 

Beuchamp, David A., 1986. Snohomish River Juvenile Salmon Outmigration Study, 
1986. Prepared by R. W. Beck and Associates for the U.S. Navy. Submitted 
by the Tulalip Tribes, Marysville, Washington. 

Bortleson, G. c., M. J. Chrastowski, and A. K. Helgerson. Historical changes 
of shoreline and wetland at eleven major deltas in the Puget Sound region. 
Washington. Hydrologic Investigations Atlas HA-617. U.S. Geological Survey. 

Boule', M. E., N. Olmsted, and T. Miller, 1983. Inventory of wetland 
resources and evaluation of wetland management in western Washington. 
Washington State Department of Ecology, Seattle, Washington. 

Brunner, Ken, 1986. Personal Communication. U.S. Army Corps of Engineers, 
Seattle District. 

Buckley, J., G. Yoshida, and N. Wells, 1984. A Cupric Ion - Copper 
Bioaccumulation Relationship in Coho Salmon Exposed to Copper Containing 
Treated Sewage. Comparative Biochemistry and Physiology. 78C:1O5-11O. 
Prepared for METRO. 

Buckley, J., G. Yoshida, and N. Wells, 1984. The Toxicity of Total and 
Chelex-Labile Cadmium to Salmon in Solutions of Natural Water and Diluted 
Sewage with Potentially Different Cadmium Complexing Capacities. Prepared 
for METRO. 

Cannon, G. A., and M. W. Grigsby, 1982. Observations of Currents and Water 
Properties in Commencement Bay. NOAA Technical Memorandum OMPA-22. 

R-1 



Canter, L., E. Klehn, J. Lagunros, L. Streebin, G. Miller, and D. Cornell, 
1977. An Assessment of Problems Associated with Evaluating the Physical, 
Chemical, and Biological Impacts of Discharging Fill Material. IX1RP 
Technical Report D-77-79, 121 p. 

Clark, D. G., 1986. Benthic Resources Assessment Technique Evaluation of 
Disposal Sites in Puget Sound and Adjacent Waters. Working Draft. U.S. 
Army Corps of Engineers, Waterways Experiment Station, Vicksburg, 
Mississippi, September, 1986. 

Clark, D. G. and J. D. Lunz, 1985. The Benthic Resources Assessment Technique 
in Theory and Practice. In Proceedings of the U.S. Army Corps of Engineers 
Ninth Annual Environmental Review Conference, Atlanta, Georgia, 
14-15 November 1985. 

Coastal Zone Resources Division (CZRD), 1978. Handbook for Terrestrial 
Wildlife Habitat Development on Dredged Material. IX1RP Technical 
Report D-78-37. 

Cooper Consultants, 1986. Checking Studies on Zones of Siting Feasibility for 
Dredged Material Disposal in Puget Sound. Prepared for U.S. Environmental 
Protection Agency, Region 10. 

Crecelius, E. H., et al. 1985. History of Contamination of Sediments on 
Commencement Bay. Tacoma, Washington. NOAA Technical Memorandum NOS OMA 14. 

Dames and Moore, 1981. Baseline Studies and Evaluations for Commencement Bay 
Study/Environmental Impact Assessment (Volumes I - VII). Prepared for U.S. 
Army Corps of Engineers, Seattle District. 

Dexter, R. N., D. E. Anderson, E. A. Quinlan, L. S. Goldstein, 
R. M. Strickland, S. P. Pavlou, J. R. Clayton, Jr., R. M. Kocan, and 
M. Landolt, 1981. A Summary of Knowledge of Puget Sound Related to Chemical 
Contaminants. NOAA Technical Memorandum, OMPA-13. 

Dexter, R. N., L. S. Goldstein, P. M. Chapman, and E. A. Quinlan, 1985. 
Temporal Trends in Selected Environmental Parameters Monitored in Puget 
Sound. NOAA Technical Memorandum NOS OMA 19. National Oceanic and 
Atmospheric Administration. Rockville, Maryland. 

Dinnel, P. A., D. A. Armstrong, and C. Dungan, 1985. Initiation of a 
Dungeness Crab, Cancer magister, Habitat Study in North Puget Sound. In 
Proceedings of the Symposium on Dungeness Crab Biology and Management. 
University of Alaska, Alaska Sea Grant Report No. 85-3. pp. 327-337. 

Dinnel, P. A., D. A, Armstrong, B. S. Miller, and R. F. Donnelly, 1986a. 
Puget Sotmd Dredge Disposal Analysis (PSDDA) Disposal Site Investigations: 
Phase I Trawl Studies in Saratoga Passage, Port Gardner, Elliott Bay, and 
Com~e~cement Bay, Washington. Final Report. Fisheries Research Institute, 
School of Fisheries, University of Washington, Seattle, Washington. 

R-2 



Dinnel, P. A., D. A. Armstrong, B. S. Miller, and R. F. Donnelly, 1986b. U.S. 
Navy Homeport Disposal Site Investigations: Winter Cruise Report. Progress 
Report to the U.S. Navy by the School of Fisheries, University of 
Washington, Seattle, Washington, 36 pp. 

Dinnel, P. A., D. A. Armstrong, B. S. Miller, and R. F. Donnelly, 1986c. U.S. 
Navy Homeport Disposal Site Investigations: Spring Cruise Report. Progress 
Report to the U.S. Navy by the School of Fisheries, University of 
Washington, Seattle, Washington, 36 pp. 

Dinnel, P. A., D. A. Armstrong, B. S. Miller, and R. F. Donnelly, 1986d. U.S. 
Navy Homeport Disposal Site Investigations: Summer Cruise Report. Progress 
Report to the U.S. Navy by the School of Fisheries, University of 
Washington, Seattle, Washington. 

D1.nnel, P.A., D. A. Armstrong, B. S. Miller, and R. F. Donnelly, 1986e. U.S. 
Navy Homeport Disposal Site Investigations: Autumn Cruise Report. Progress 
Report to the U.S. Navy by the School of Fisheries, University of 
Washington, Seattle, Washington. 

Dinnel, P.A., D. A. Armstrong, B. S. Miller, R. F. Donnelly, T. Wainwright, 
and R. Lauth, 1987. U.S. Navy Homeport Disposal Site Investigations. 
December 1986-January 1987 Cruise Report. Progress Report to the U.S. Navy 
by the School of Fisheries, University of Washington, Seattle, Washington. 

Disposal Site Selection Technical Appendix (DSSTA), 1987. Puget Sound Dredged 
Disposal Analysis: Phase I (Central Puget Sound) Area. 

Downing, John, 1983. The Coast of Puget Sound: It's Processes and 
Development. Washington Sea Grant. University. Washington Press., Seattle, 
Washington. 

Ebbesmeyer, C. C., C. A. Coomes, J.M. Cox, J.M. Helseth, L. R. Hinchey, 
G. A. Cannon, and C. A. Barnes, 1984. Syntehsis of Current Measurements in 
Puget Sound, Washington - Volume 3: Circulation in Puget Sound: An 
Interpretation Based on Historical Records of Currents. NOAA Technical 
Memorandum NOS OMS 5. 

Everitt, R. D., C.H. Fiscus, and R. L. Delong, 1979. Marine Mammals of 
Northern Puget Sound and the Strait of Juan de Fuca. NOAA Marine Ecosystem 
Analysis Program, Boulder, Colorado Technical Memorandum ERL MESA-41. 

Gosselink, J. G., et al., "SpoU Disposal Problems for Highway Construction 
Through Marshes: I. Evaluation of Disposal Techniques, II, Revegetation 
Techniques for Spoil Areas," 1973. Institute of Ecology, University of 
Georgia, Athens, Georgia. 

Hardy, J. T. and C. E. Cowan, 1986. Model and Assessment of the Contribution 
of Dredged Material Disposal to Sea-Surface Contamination in Puget Sound, 
Prepared for U.S. Army Corps of Engineers, Seattle District. 

R-3 



Hardy, J. T., 1986. The Sea-Surface Microlayer: Biology, Chemistry, and 
Anthropogenic Enrichment. Prag. Oceanog. 11:307-322. 

Harrison, Joan E. and Laurie C. Chisholm, 1974. Identification of 
Objectionable Environmental Conditions and Issues Associated with Confined 
Disposal Areas. DMRP Technical Report D-74-4. 

Hart Crowser and Associates, Inc., 1986. Geotechnical Engineering Design 
Report NAVSTA Puget Sound, Everett, Washington: Breakwater, Dredging, Pier 
and Wharf Facilities. Prepared for Naval Facilities Engineering Command and 
ABAM Engineers, Inc. 

Hileman, J. and M. Matta, 1983. Commencement Bay Deep Water Sediment 
Investigations. Tacoma, Washington 15-17 September 1982. Environmental 
Protection Agency, Region 10, Seattle, Washington. 

Hollis, E. S., et al., "A Literature Review of the Effects of Turbidity and 
Siltation on Aquatic Life," 1964. Department Chesapeake Bay Affairs, 
Annapolis, Maryland. 

Johnson, R. G., 1972. "Conceptual Models of Benthic Marine Communities," 
Models in Paleobiology, T. J.M. Shopf, ed., Freeman and Cooper, San 
Francisco, pp. 149-159. 

Kendall, D. R., 1983. "The Role of Physical-Chemical Factors in Structuring 
Sub tidal Marine and Estuarine Ben thos," Technical Report ETL-83-2, U.S. Army 
Engineer Waterways Experiment Station, Vicksburg, Mississippi. 

Kisker, D. S., 1976. Distribution and abundance of benthic macrofauna adja
cent to a sulfite pulp mill discharge pipeline in Port Gardner, Washington, 

A- 197r-,75. In: Ecological Baseline and monitoring study for Port Gardner and X 
'-a:ctJacent waters. Washington State Department of Ecology Publication. DOE 
76-20. 

Lavelle, J. W., G. J. Massoth, and E. A. Crecelius, 1986. Accumulation Rates 
of Recent Sediments in Puget Sound, Washington. Mar. Geol., 72-59-70. 

Lunz, J. D., 1986. Application of the Benthic Resources Assessment Technique 
(BRAT) to the Foul Area Disposal Site. U.S.A. Engineer Waterways Experiment 
Station. Prepared for U.S.A. Engineer Division, New England. 

Lunz, J. D., and D.R. Kendall, 1982. Benthic Resources Analysis Technique, a 
Method for Quantifying the Effects of Benthic Community Changes on Fish 
Resources. Conference Proceedings on Marine Pollution. Oceans, 1982, NOAA, 
Office of Marine Pollution Assessment, Rockville, Maryland, pp. 1021-1027. 

Malins, D. C., B. B. McCain, D. W. Brown, A. K. Sparks, and H. 0. Hodgins, 
1980. Chemical Contaminants and Biological Abnormalities in Central and 
Scu~nern Puget Sound. NOAA Technical Memorandum OMPA-2, 294 pp. 

R-4 



Malina, D., B. McCain, J. Landahl, M. Meyers, S. L. Chan, and W. Roubal. Neo
plastic and Other Diseases in Fish in Relation to Toxic Chemicals. Abstract 
from Toxic Chemicals and Aquatic Life, Symposium Held in Seattle, 
Washington, 16-18 September 1986. 

Malkoff, M. 1976. The relationship of waste liquor to marine fauna in Port 
Gardner, Washington, 1973. In Ecological Baseline and Monitoring 
Publication. DOE 76-20. 

Mang, L., J. Lu, R. Lofy, and R. Stearns, 1978. A Study of Leachate from 
Dredged Material in Upland Areas and/or in Productive Uses. DMRP Technical 
Report D-78-20, 428 PP• 

Maurer, D. L., R. T. Keck, J. C. Tinsman, W. A. Leathem, C. A. Wethe, 
M. Huntziner, C. Lord, and T. M. Church, 1978. Vertical Migration of 
Benthos in Simulated Dredged Material Overburden, Volume 1: Marine 
Benthos. Technical Report D-78-35 (NTIS No. AD-A058725), U.S. Army F.ngineer 
Waterways Experiment Station, Vicksburg, Missippi, 108 pp. 

METRO, 1977. Small Streams and Salmonid: Handbook for Water Quality Studies 
Area Wide Water Quality Plan, Technical Appendix No. 15. 

Meyer, J. H., T. A. Pearce, and S. B. Patlan, 1981b Distribution and Food 
Habits of Juvenile Salmonids in the Duwamish Estuary, Washington, 1980. 
Fisheries Assistants Office, U.S. Fish and Wildlife Service, Olympia, 
Washington, 42 pp. 

Miller, B. s., and S. F. Borton, 1980. Geographical Distribution of Puget 
Sound Fishes: Maps and Data Source Sheets, 3 Volumes, Fish Resources 
Institute, College of Fisheries, University of Washington, Seattle, 
Washington. 

National Marine Mammal Laboratory (Letter), 1980 to U.S. Army Corps of 
Engineers, Seattle District, dated 3 December 1986. 

Noviello, D. T., 1981. 
Draft Interim Report. 
Washington, 12 pp. 

Commencement Bay Fish/Shellfish Consumption Study. 
Tacoma Pierce County Health Department, Tacoma, 

Pavlou S., R. Dexter, W. Hom, A. Hafferty, and K. Krogslund, 1978. Aquatic 
Disposal Field Investigations, Duwamish Waterway Disposal Site, Puget Sound, 
Washington. Appendix E: Release and Distribution of Polychlorinated 
Biphenyls Induced by Open-Water Dredge Disposal Activities. Technical 
Report D-77-24. 

Peters, C. F., K. O. Richter, D. A. Manuwal, S. G. Herman, and John Graham 
Company, 1978. Colonial Nesting Sea and Wading Bond Use of Estuarine 
Islands in the Pacific Northwest, U.S. Army Waterways Experiment Station, 
Vicksburg, Mississippi, Technical Report D-78-17. 

R-5 



Phillips K. E., J. F. Malek, and W. B. Hamner, 1985. Evaluation of Alterna
tive Dredging Methods and Equipment, Disposal Methods and Sites, and Site 
Control and Treatment Practices for Contaminated Sediments. Commencement 
Bay Nearshore/Tideflats Superfund Site Remedial Investigations. Prepared 
for Washington State Department of Ecology. 

Port of Seattle, 1976. Environmental Studies and Assessments of Impacts of 
Possible Developments, Southeast Harbor Area. Planning and Research 
Department, Seattle, Washington. 

Port of Seattle, 1980a. Alternative Uses for Terminal 91 (Piers 90/91), Draft 
Environmental Impact Statement and Appendices. Planning and Research 
Department, Seattle, Washington. 

Port of Seattle, 1980b. Terminal 107 Environmental Studies, Benthic Community 
Impact Study for Terminal 107 (Kellogg Island) and Vicinity. Prepared for 
Planning and Research Department by Pacific Rim Planners, Inc., Seattle, 
Washington. 

Port of Seattle, 1980c. Port of Seattle Terminal 107 Fisheries Study. 
Parametrix, Inc., Bellevue, Washington. 

Port of Seattle, 1981a. Alternative Uses for Terminal 91 (Piers 90/91), Final Environmental Impact Statement and Appendices. Planning and Research 
Department, Seattle, Washington. 

Port of Seattle, 1981b. Expansion of Moorage Capacity at Shilshole Bay 
Marina, Draft Environmental Impact Statement. Planning and Research 
Department, Seattle, Washington. 

Port of Seattle, 1982a. Expansion of Moorage Capacity at Shilshole Bay 
Marina, Final Environmental Impact Statement. Planning and Research 
Department, Seattle, Wahington. 

Port of Seattle, 1982b. Draft Environmental Impact Statement on the 
Terminal 91 Redevelopment. Planning and Research Department, Seattle, 
Washington. 

Port of Seattle, 1982c. 1980 Juvenile Salmonid Study. Prepared by 
Parametrix, Inc., Bellevue, Washington. 

Puget Sotmd Water Quality Authority, 1986. Issue Paper: Habitat and Wetlands 
Protection; Seattle, Washington, 70 pp. 

Puget Sotmd Water Quality Authority, 1986. Issue Paper: Contaminated 
Sediments and Dredging. Seattle, Washington. 

Puget Sound Water Quality Authority, 1986. The State of the Sound, 1986. 
:::oettle, Washington 98101. 

R-6 



Rhoads, D. C., P. McCall, and J. Yingst, 1978. "Disturbance and Production on 
the Estuarine Seafloor," The Amer. Set., 66:577-586. 

Romberg, G. P., S. P. Pavlou, R. F. Shakes, W. Hom, E. A. Crecelius, 
P. Hamilton, J. T. Gunn, R. D. Muench, and J. Vinelli, 1984. TPPS Technical 
Report Cl: Presence Distribution and Fate of Toxicants in Puget Sound and 
Lake Washington. Toxicant Pretreatment Planning Study. Metro Toxicant 
Program Report No. 6A. Municipality of Metropolitan Seattle, Water Quality 
Division, Seattle, Washington. 

Salo, E. O., N. J. Bax, T. E. Prinslow, C. J. Whitmus, B. P. Snyder, and 
C. A. Simenstad, 1980. The Effects of Construction of Naval Facilities on 
the Outmigration of Juvenile Salmonids from Hood Canal, Washington. Final 
Report, 1 March 1975 through 31 July 1979 to U.S. Navy. FRI-UW-8006, 
Fisheries Resources Institute, College of Fisheries, University of 
Washington, Seattle, Washington, 159 pp. 

Saunders, S., T. Sample, and R. Matsuda, 1982. Paralytic Shellfish Poisoning 
its History, Process and Impacts as Applicable to Puget Sound. Municipality 
of Metropolitan Seattle, Seattle, Washington. 

Science Applications International Corporation, 1985. REMOTS Survey of Zones 
of Siting Feasibility, Puget Sound, Washington. Prepared for Cooper 
Consultants, Inc., Bellevue, Washington 98004. 

Scheffer, V. B. and J. W. Slipp, 1948. The Whales and Dolphins of Washington 
State with a Key to the Cetaceans of the West Coast of North American. Am. 
Midl. Natur. 39(2):257-337. 

Sherk, J. A., J.M. O'Connor, and D. A. Neumann, 1975. Effects of Suspended 
and Deposited Sediments on Estuarine Environments. In L. E. Cronin (ed.), 
Estuarine Research. Volume II. Estuarine Research Foundation, Academic 
Press, Inc., New York, 587 PP• 

Strickland, R. M., 1983. The Fertile Fjord: Plankton in Puget Sound. 
Washington Sea Grant. University of Washington Press, Seattle, Washington. 

Striplin, P. L., Personal Communication; Evans Hamilton, Inc., 1986. 

Sugai, S., W.R. Schnell, A. Nevissi, S. Olsen, and D. Huntamer, 1978. 
Disposal Field Investigations, fuwamish WAterway Disposal Site, Puget 
Washington. Appendix D: Chemical and Physical Analysis of Water and 
Sediment in Relation to Disposal of Dredged Material in Elliott Bay. 
Volume II: September-December 1976. 

Aquatic 
Sound, 

Swartz, R. C., 1981. Chief Biologist, Effects Branch. U.S. Environmental 
Protection Agency. Environmental Research Laboratory. Corvallis, Oregon. 
Memo to Gary O' Neal, U.S. Environmental Protection Agency. Region X. 
(1 June). 

R-7 



Swartz, R. C., W. A. Deben, K. A. Sercu, and J. 0. Lamberson, 1982. "Sediment 
Toxicity and the Distribution of Amphipods in Commencement Bay, 
Washington," Mar. Pollut. Bulletin 13(10:359-364. 

Tatem, H. E., 1984. Long-Term Impact of Dredged Material at Two Open-Water 
Sites: Lake Erie and Elliott Bay. Evaluative Summary. Technical Report in 
Publication. U.S. Army Engineer Waterways Experiment Station, Vicksburg, 
Mississippi, 37 pp. 

Tetra Tech., 1986. Development of Sediment Quality Values for Puget Sound. 
Prepared for Puget Sound Dredged Disposal Analysis and the Puget Sound 
Estuary Program. 

Tetra Tech, 1985. Summary Report for the Commencement Bay Nearshore/Tideflats 
Remedial Investigation, Final Report (EPA-910/9-85-1346). Prepared for 
Washington Department of Ecology and U.S. Environmental Protection Agency. 
J. D. Krull, Project Manager. 

Trawle, M. J. and B. H. Johnson, 1986. Puget Sound Generic Dredged Material 
Disposal Alternatives. Miscellaneous Paper HL-86-5, Waterways Experiment 
Station, Corps of Engineers, Vicksburg, Mississippi. 

U.S. Army Corps of Engineers, 1979. Seattle Harbor Navigation Project -
Operation and Maintenance. Final Supplement to Environmental Impact 
Statement. Seattle, Washington. 

U.S. Army Corps of Engineers, 1980. Duwamish Waterways Navigation Improvements 
Study: Review of Existing Information on Land Use Plans and Aquatic 
Resources in and Adjacent to the Duwamish River and Elliott Bay, 
Washington. U.S. Army Corps of Engineers, Seattle District. 

U.S. Army Corps of Engineers, 1981. Seacrest Small Boat Harbor, Elliott Bay, 
Seattle, Washington. Draft Detailed Project Report and Draft Environmental 
Impact Statement, Seattle District, Corps of Engineers, Seattle, Washington. 

U.S. Army Corps of Engineers, Seattle District, 1986. Final Supplemental to 
U.S. Navy Environmental Impact Statement Carrier Barrier Group, Puget Sound 
Region Ship Homeporting Project. November 1986. 

U.S. Army Corps of Engineers, Seattle District, 1987. Final Federal 
Environmental Impact Statement: Elliott Bay Small Craft Harbor. 

U.S. Fish and Wildlife Service, 1981. Distribution and Food Habits of Juvenile 
Salmonids in the Duwamish Estuary, Washington, 1980. Prepared for Seattle 
District, U.S. Army Corps of Engineers. 

U.S. Navy, 1984. Draft Environmental Impact Statement Carrier Battle Group, 
Puget Sound Ship Homeporting Project. Prepared for U.S. Department of Navy 
~estern Division, Naval Facilities Engineering Command. November 1984. 

R-8 



U.S. Navy, 1985. Final Environmental Impact Statement Carrier Battle Group, 
Puget Sound Ship Homeporting Project. Prepared for U.S. Department of Navy 
Western Division, Naval Facilities Engineering Command, June 1985. 

Ward, Dale, 1987. Personal Communication. Washington Department of 
Fisheries, Statistical Section. 

Ward, Jeff, 1986. Battelle Marine Laboratory, Personal Communication. 

Williams, R. w., R. W. Laramie, and J. J. Aines, 1975. A Catalog of Washington 
Streams and Salmon Utilization. Volume 1. Puget Sound Region. Washington 
Department of Fisheries, Olympia, Washington. 

Williams, Terry, 1986. Personal Communication, Tulalip Indian Tribe. 

Word, J. Q., and C. C. Ebbesmeyer, 1984. The Influence of Floatable Materials 
from Treated Sewage Effluents on Shorelines. Volume II, Section 14, 
No. FRI-UW-8413, 40 PP• 

Word, J. Q., C. C. Ebesmeyer, C. D. Boatman, R. E. Finger, S. Fischnaller, and 
J. Stober, 1984. Vertical Transport of Freon Extractable and Nonextractable 
Material and Bacteria (Fecal Coliform and Enterococci) to the Surface of 
Marine Waters: Some Experimental Results Using Secondary Sewage Effluent. 
Volume II, Section 13, No. FRI-UW-8413, 40 pp. 

Word, J. Q., P. L. Striplin, J. Ward, and P. J. Sparks, 1984. Subtidal Benthic 
Ecology. Final Report, Chapter 6. In J. Stober and K. K. Chew, Principal 
Investigators. Renton Sewage Treatment Plant Project: Duwamish Baseline 
Study. Fisheries Research Institute, University of Washington, FRI-UW-8417, 
pp. 134-189. 

Word, J. Q., L. Word, J. N. McElroy, and R. M. Thom, 1986. 
layer: Review of Literature and Evaluation of Potential 
Activities in Puget Sound. Prepared for U.S. Army Corps 
Seattle District. 

The Surface Micro
Effects of Dredge 
of Engineers, 

Wright, T. D., 1978. Aquatic Dredged Material Disposal Impacts. Technical 
Report DS-78-1. U.S. Army Engineer Waterways Experiment Station, Vicksburg, 
Mississippi, 57 pp. 

R-9 



• 

GLOSSilY OF TERMS AND ABBllEVIATIONS 

• 

• 



• 

• 

• 



• 

• 

• 

PUGET SOUND DiEDGED DISPOSAL ANALYSIS (PSDDA) 
GLOSSARY OF TERMS 

Amphipods. Small shrimp-like crustaceans (for example, sand fleas). Many 

Ilve on the bottom, feed on algae and detritus, and serve as food for many 

marine species. Amphipods are used in laboratory bioassays to test the toxic

ity of sediments. 

Apparent Effects Threshold. 'l'he sediment concentration of a contaminant above 

which statistically significant biological effects would always be expected. 

Area Ranking. 'l'he designation of a dredging area relative to its potential 

for having sediment chemicals of concern. Rankings range from •1ow• potential 

to •high• potential, and are used to determine the intensity of dredged mate

rial evaluation and testing that might be required. 

Baseline Study. A study designed to document existing environmental con

ditions at a given site. The results of a baseline study may be used to 

document temporal changes at a site or document background conditions for com

parison with another site. 

Bathymetry. Shape of the bottom of a water body expressed as the spatial pat

tern of water depths. Bathymetric maps are essentially topographic maps of 

the bottom of Puget Sound. 

Benthic Organisms. Organisms that live in or on the bottom of a body of water • 

Bioaccumulation. The accumulation of chemical compounds in the tissues of an 

organism. For example, certain chemicals in food eaten by a fish tend to 

accumulate in its liver and other tissues. 

Bioassay. A laboratory test used to evaluate the toxicity of a material 

(commonly sediments or wastewater) by measuring behavioral, physiological, or 

lethal responses of organisms. 

Biota. 'l'he animals and plants that live in a particular area or habitat. 

Bottom-Dump Barge. A barge that disposes of dredged material by opening along 

a center seam or through doors in the bottom of the barge. 

Bottom.fish. Fish that live on or near the bottom of a body of water, for 

example, English sole. 

Bulk Chemical Analyses. Olemical analyses performed on an entire sediment 

sample, without separating water from the solid material in a sample. 

Capping. See confined aquatic disposal • 
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Carcinogenic. Capable of causing cancer. 

Clamshell Dredging. Scooping of the bottom sediments using a mechanical clam-

shell bucket of varying size. Commonly used in over a wide variety of grain • 

sizes and calm water, the sediment is dumped onto a separate barge and towed 

to a disposal site when disposing in open water. 

Code of Federal Regulations. The compilation of Federal regulations adopted 

by Federal agencies through a rule-making process. 

Compositing. Mixing sediments from different samples to produce a composite 

sample for chemical and/or biological testing. 

Confined Disposal. A disposal method that isolates the dredged material from 

the environment. Confined disposal may be in aquatic, nearshore, or upland 

environments. 

Confined Aquatic Disposal (CAD). Confined disposal in a water environment. 

Usually accomplished by placing a layer of sediment over material that has 

been placed on the bottom of a water body (i.e., capping). 

Contaminant. A chemical or biological substance in a form or in a quantity 

that can harm aquatic organisms, consumers of aquatic organisms, or users of 

the aquatic environment. 

Contaminated Sediment. 

Technical Definition: A sediment that contains measurable levels of 

contaminants. 

Management or Common Definition: A sediment that contains sufficient 

concentration(&) of chemicals to produce unacceptable adverse environmental 

effects and thus require restriction(s) for dredging and/or disposal of 

dredged material (e.g., is unacceptable for unconfined, open water disposal or 

conventional land/shore disposal, requiring confinement). 

Conventional Nearshore Disposal. Disposal at a site where dredged material is 

placed behind a dike in water along the shoreline, with the final elevation of 

the fill being above water. "Conventional" disposal additionally means that 

special contaminant controls or restrictions are not needed. 

Conventional Pollutants. Sediment parameters and characteristics that have 

been routinely measured in assessing sediment quality. These include sulfides, 

organic carbon, etc. 

Conventional Upland Disposal. Disposal at a site created on land (away from 

tidal waters) in which the dredged material eventually dries. Upland sites 

are usually diked to confine solids and to allow surface water from the 

disposal operation to be released. •conventional" disposal additionally means 

that special contaminant controls or restrictions are not needed. 
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Depositional Analysis. A scientific inspection of the bottom sediments that 
identifies where natural sediments tend to accumulate • 

Depositional Area. An underwater region where material sediments tend to 
accumulate. 

Disposal. See confined disposal, conventional nearshore disposal, conventional 

upland disposal, and unconfined, open-water disposal. 

Disposal Site. The bottom area that receives discharged dredged material; 
encompassing, and larger than, the target area and the disposal zone. 

Disposal Site Work Group. The PSDDA work group that is designating locations 
for open-water unconfined dredged material disposal sites that are 
enviromnentally acceptable and economically feasible. 

Disposal Zone. The area that is within the disposal site that designates where 

surface release of dredged material will occur. It encompasses the smaller 

target area. (See also "target area" and "disposal site".) 

Dredged Material. Sediments excavated from the bottom of a waterway or water 

body. 

Dredged Material Management Unit. The maximum volume of dredged material for 
which a decision on suitability for unconfined open-water disposal can be made. 

Management units are typically represented by a single set of chemical and 

biological test infol"ll&tion obtained from a composite sample. Management 

units are smaller in areas of higher chemical contamination concern (see "area 
ranking"). 

Dredger. Private developer or public entity (e.g., Federal or State agency, 
port or local government) responsible for funding and undertaking dredging 

projects. This is not necessarily the dredging contractor who physically 
removes and disposes of dredged material (see below). 

Dredging. Any physical digging into the bottom of a water body. Dredging can 
be done with mechanical or hydraulic machines and is performed in many parts 

of Puget Sound for the maintenance of navigation channels that would otherwise 

fill with sediment and block ship passage. 

Dredging Contractor. Private or public (e.g., Corps of Engineers) contractor 

or operator who physically removes and disposes of dredged material for the 

dredger (see above). 

Disposal Site Work Group. The PSDDA work group that is designating locations 

for open-water unconfined dredged material disposal sites that are environ

mentally acceptable and economically feasible. 

Ecosystem. A group of completely interrelated living organisms that interact 

. with one another and with their physical enviromnent. Examples of ecosystems 
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are a rain forest, pond, and estuary. An ecosystem, such as Puget Sound, can 

be thought of as a single complex system. Damage to any part may affect the 

whole. A system such as Puget Sound can also be thought of as the sum of many 

interconnected ecosystems such as the rivers, wetlands, and bays. Ecosystem • 

is thus a concept applied to various scales of living co•unities and signify-

ing the interrelationships that must be considered. 

Effluent. Effluent is the water flowing out of a contained disposal facility. 

To distinguish from •runoff• (see below) due to rainfall, effluent usually 

refers to water discharged during the disposal operation. 

Elutriate. The extract resulting from mixing water and dredged material in a 

laboratory test. The resulting elutriate can be used for chemical and bio
logical testing to assess potential water column effects of dredged material 
disposal. 

Entrainment. The addition of water to dredged material during disposal, as it 

descends through the water column. 

Environmental Impact Statement. A document that discusses the likely signifi

cant environmental impacts of a proposed project, ways to lessen the impacts, 

and alternatives to the proposed project. EIS's are required by the National 

and State Environmental Policy Acts. 

Erosion. Wearing away of rock or soil via gradual detachment of soil or rock 

fragments by water, wind, ice, and other mechanical and chemical forces. 

Estuary. A confined coastal water body where ocean water is diluted by 
inflowing fresh water, and tidal mixing occurs. · 

Evaluation Procedures Work Group. '!be PSDDA work group that is developing 
chemical and biological testing and test evaluation procedures for dredged 

material assessment. 

Gravid. Having eggs, such as female crabs carrying eggs. 

Ground Water. Underground water body, also called an aquifer. Aquifers are 
created by rain which soaks into the ground and flows down until it collects 

at a point where the ground is not permeable. 

Habitat. The specific area or environment in which a particular type of plant 
or animal lives. An organism's habitat provides all of the basic requirements 

for life. Typical Puget Sound habitats include beaches, aarshes, rocky shores, 

bottom sediments, mudflats, and the water itself. 

Hazardous Waste. Any solid, liquid, or gaseous substance which, because of 
its source or measurable characteristics, is classified under State or Federal 

law as hazardous, and is subject to special handling, shipping, storage, and 

disposal requirements. Washington State law identifies two categories of 

hazardous waste: dangerous and extremely hazardous. The latter category is 

more hazardous and requires greater precautions. 
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Bopper Dredge. A hydraulic suction dredge that is used to pick up coarser 
grain sediments (such as sand), particularly in less protected areas with sea 
swell. Dredged materials are deposited in a large holding tank or •hopper• on 
the same vessel, and then transported to a disposal site. The hopper dredge 
is rarely used in Puget Sound. 

Hydraulic Dredging. Dredging accomplished by the erosive force of a water 
auction and slurry process, requiring a pump to move the water-suspended sedi
ments. Pipeline and hopper dredges are hydraulic dredges. 

H draulics Pro ect roval. RCW 75.20.100 Approval from the Washington 
partment o Fis eries an Washington Department of Wildlife for the use, 

diversion, obstruction or change in the natural flow or bed of any river or 
stream, or that will use any salt or fresh waters of the State. 

Hydraulically Dredged Material. Material, usually sand or coarser grain, that 
is brought up by a pipeline or hopper dredge. This material usually includes 
slurry water. 

Hydrocarbon. An organic compound composed of carbon and hydrogen. Petroleum 
and its derived compounds are hydrocarbons. 

Infauna. Animals living in the sediment. 

Intertidal Area. The area between high and low tide levels. The alternate 
wetting and drying of this area makes it a transition between land and water 
organisms and creates special environmental conditions. 

Leachate. Water or other liquid that may have dissolved (leached) soluble 
materials, such as organic salts and mineral salts, derived from a solid mate

rial. Rainwater that percolates through a sanitary landfill and picks up con
taminants is called the leachate from the landfill. 

Local Sponsor. A public entity (e.g., port district) that sponsors Federal 
navigation projects. The sponsor seeks to acquire or hold permits and approv
als for disposal of dredged material at a disposal site. 

Loran c. An electronic system to facilitate navigation positioning and course 
plotting/tracking. 

Management Plan Work Group. The PSDDA work group is developing a management 
plan for each of the open-water dredged material disposal sites. The plan 

will define the roles of local, State, and Federal agencies. Issues being 
addressed include: permit reviews, monitoring of permit compliance, treatment 
of permit violations, monitoring of environmental impacts, responding to 
unforeseen effects of disposal, plan updating, and data management. 

Material Release Screen. A laboratory test proposed by PSDDA to assess the 

potential for loss of fine-grained particles carrying chemicals of concern 
from the disposal site during disposal operations • 
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Mechanical Dredfinf. Dredging by digging or scraping to collect dredged mate

rials. A clams el dredge is a mechanical dredge. (See •hydraulic dredging.") 

Metals. Metals are naturally occurring elements. Certain metals, such as 

mercury, lead, nickel, zinc, and cadmium, can be of environmental concern when 

they are released to the evironment in unnatural amounts by man's activities. 

Microlayer, Sea Surface Microlayer. '!he extremely thin top layer of water 

that can contain high concentrations of natural and other organic substances. 

Contaminants such as oil and grease, aany lipophylic (fat or oil associated) 

toxicants, and pathogens may be present at much higher concentrations in the 

microlayer than they are in the water column. Also the microlayer is bio

logically important as a rearing area for marine organisms. 

Microtox. A laboratory test using luminescent bacteria and measuring light 

production, used to assess toxicity of sediment extracts. 

Molt. A complex series of events that results in the periodic shedding of the 

skeleton, or carapace by crustaceans (all arthropods for that matter). Molting 

is the only time that many crustaceans can grow and mate (particularly crabs). 

Monitor. To systematically and repeatedly measure something in order to detect 

changes or trends. 

Nutrients. Essential chemicals needed by plants or animals for growth. 

Excessive amounts of nutrients can lead to accelerated growth of algae and 

subsequent degradation of water quality due to oxygen depletion. Some 

nutrients can be toxic at high concentrations. 

OVerdepth Material. Dredged material removed from below the dredging depth 

needed for safe navigation. Through overdepth is incidentally removed due to 

dredging equipment precision, its excavation is usually planned as part of the 

dredging project to ensure proper .final water depths. Common overdepth is 

2 feet below the needed dredging line. 

Oxygen Demanding Materials. Materials such as food waste and dead plant or 

animal tissue that use up dissolved oxygen in the water when they are degraded 

through chemical or biological processes. Chemical and biological oxygen 

demand (COD and BOD, respectively) are different measures of how much oxygen 

demand a substance has. 

Parameter. A quantifiable or measurable characteristic of something. For 

example, height, weight, sex, and hair color are all parameters that can be 

determined for humans. Water quality parameters include temperature, pH, 

salinity, dissolved oxygen concentration, and many others. 

Pathogen. A disease-causing agent, especially a virus, bacteria, or fungi. 

Pathogens can be present in municipal, industrial, and nonpoint source dis

charges to the Sound. 
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Permit. A written warrant or license, granted by an authority, allowing a 
particular activity to take place. Permits required for dredging and disposal 
of dredged material include the U.S. Army Corps of Fngineers Section 404 
permit, the Washington State Department of Fisheries Hydraulics Permit, the 
city or county Shoreline Development Permit, and the Washington Department of 

- Natural Resources Site Use Disposal Permit. 

Persistent. Compounds that are not readily degraded by natural physical, 
chemical, or biological processes. 

Pesticide. A general term used to describe any substance, usually chemical, 
used to destroy or control organisms (pests). Pesticides include herbicides, 
insecticides, algicides, and fungicides. Many of these substances are 
manufactured and are not naturally found in the environment. Others, such as 
pyrethrum, are natural toxins which are extracted from plants and animals • 

.E!!• The degree of alkalinity or acidity of a solution. Water has a pH of 
7.0. A pH of less than 7.0 indicates an acidic solution, and a pH greater 
than 7.0 indicates a basic solution. The pH of water influences many of the 
types of chemical reactions that occur in it. Puget Sound waters, like most 
marine waters, are typically pH neutral. 

Phase I. The PSDDA study is divided into two, 3-year long, overlapping 
phases. Phase I covers the central area of Puget Sound including Seattle, 
Everett, and Tacoma. Phase I began in April 1985. 

Phase II. The PSDDA study is divided into two, 3-year long, overlapping 
phases. Phase II covers the north and south Sound (including, Olympia, 
Bellingham, and Port Angeles)--the areas not covered by Phase I. Hood Canal 
is not being considered for location of a disposal site. Phase II began in 
April 1986. 

Pipeline Dredge. A hydraulic dredge that transports slurried dredged material 
by pumping it via a pipe. ( See "hydraulic dredge". ) 

Point Source. wcations where pollution comes out of a pipe into Puget Sound. 

Polychaete. A marine worm. 

Polychlorinated Biphenyls. A group of manmade organic chemicals, including 
about 70 different but closely related compounds made up of carbon, hydrogen, 
and chlorine. If released to the environment, they persist for long periods 
of time and can concentrate in food chains. PCB's are not water soluble and 
are suspected to cause cancer in humans. PCB's are an example of an organic 
toxicant. 

Polycyclic (Polynuclear) Aromatic Hydrocarbon. A class of complex organic 
compounds, some of which are persistent and cancer-causing. These compounds 
are formed from the combustion of organic material and are ubiquitous in the 
environment. PAH's are commonly formed by forest fires and by the combustion 
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of fossil fuels. PAB's often reach the environment through atmospheric fall

out, highway runoff, and oil discharge. 

Priority Pollutants. Substances listed by EPA under the Clean Water Act as • 

toxic and having priority for regulatory controls. The list includes toxic 

metals, inorganic contaminants such as cyanide and arsenic, and a broad range 

of both natural and artificial organic compounds. The list of priority pol-

lutants includes substances that are not of concern in Puget Sound, and also 

does not include all known harmful compounds. 

An agency created by the Washington State 

quality of 
a comprehensive plan to protect 
The Authority adopted its first 

Range Markers. Pairs of markers which, when aligned, provide a known bearing 

to a boat operator. Two pairs of range markers can be used to fix position at 

a point. 

Regional Administrative Decisions. A term used in PSDDA to describe decisions 

that are a mixture of scientific knowledge and administrative judgment. These 

regionwide policies are collectively made by all regulatory agencies with 

authority over dredged material disposal to obtain Sound-wide consistency. 

Regulatory Agencies. Federal and State agencies that regulate dredging and 

dredged material disposal in Puget Sound, along with pertinent laws/permits, 

include: 

U.S. Army Corps of Engineers 

o River and Harbor Act of 1899 (Section 10 permits) 

o Clean Water Act (Section 404 permits) 

U.S. Environmental Protection Agency 

o Clean Water Act (Section 404 permits) 

Washington Department of Natural Resources 

o Shoreline Management Act (site use permits) 

Washington Department of :Ecology 

o Clean Water Act (Section 401 certifications) 

o Shoreline Management Act (CZMA consistency determinations) 

Washington Department of Fisheries 

o Hydraulics Project Approval 
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Washington Department of Wildlife (Formerly Washington Department of Game) 

o Hydraulics Project Approval 

Local shoreline jurisdiction e.g., City of Seattle, City of Everett, 
Pierce County 

o Shoreline permit to non-Federal dredger/DNR 

U.S. Fish and Wildlife Service (Key reviewing agency) 

National Marine fisheries Service (Key reviewing agency) 

The Resource Conservation and Recovery Act. The Federal law that regulates 
solid and hazardous waste. 

Respiration. The metabolic processes by which an organism takes in and uses 
oxygen and releases carbon dioxide and other waste products. 

Revised Code of Washington. The compilation of the laws of the State of 
Washington published by the Statute Law Committee. 

Runoff. Runoff is the liquid fraction of dredged materials or the flow/seepage 
caused by precipitation landing on and filtering through upland or nearshore 
dredged material disposal sites. 

Salmonid. A fish of the family Salmoniidae. Fish in this family include 
salmon and trout. Many Puget Sound salmonids are anadromous, spending part of 
their life cycles in fresh water and part in marine waters. 

Sediment. Material suspended in or settling to the bottom of a liquid, such 
as the sand and mud that make up much of the shorelines and bottom of Puget 
Sound. Sediment input to Puget Sound comes from natural sources, such as 
erosion of ~oils and weathering of rock, or anthropogenic sources, such as 
forest or agricultural practices or construction activities. Certain contacr
inants tend to collect on and adhere to sediment particles. The sediments of 
some areas around Puget Sound contain elevated levels of contaminants. 

Site Condition. The degree of adverse biological effects that might occur at 
a disposal site due to the presence of sediment chemicals of concern; the 
dividing line between "acceptable" (does not exceed the condition) and 
"unacceptable" (exceeds the site condition) adverse effects at the disposal 
site. Other phrases used to describe site condition include "biological 
effects condition for site management" and "site management condition." 

Spot Checking. 
requirements • 

Inspections on a random basis to verify compliance with permit 
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Statistically Significant. A quantitative determination of the statistical 

degree to which two measurements of the same parameter can be shown to be dif-

ferent, given the variability of the measurements. • 

Subtidal. Refers to the aarine environment below low tide. 

Suspended Solids. Organic or inorganic particles that are suspended in water. 

The term includes sand, mud, and clay particles as well as other solids sus

pended in the water column. 

Target Area. The specified area on the surface of Puget Sound for the dis

posal of dredged material. The target area is within the disposal zone and 

within the disposal site. 

Toxic. Poisonous, carcinogenic, or otherwise directly harmful to life. 

Toxic Substances and Toxicants. Olemical substances, such as pesticides, 

plastics, detergents, chlorine, and industrial wastes that are poisonous, 

carcinogenic, or otherwise harmful to life if found in sufficient 

concentrations. 

Treatment. Olemical, biological, or mechanical procedures applied to an 

industrial or municipal discharge or to other sources of contamination to 

remove, reduce, or neutralize contaminants. 

Turbidity. A measure of the amount of material suspended in the water. 

Increasing the turbidity of the water decreases the amount of light that pene

trates the water column. Very high levels of turbidity can be harmful to 

aquatic life. 

Unconfined, Open-Water Disposal. Discharge of dredged material into an 

aquatic environment, usually by discharge at the surface, without restrictions 

or confinement of the material once it is released. 

Variable Range Radar. Radar equipped with markers which allow measurement of 

bearings and distances to known targets. 

Vessel Traffic Service (VTS). A network of radar coverage for ports of Puget 

Sound operated by the Coast Guard to control ship traffic. Most commercial 

vessels are required to check in, comply with VTS rules, and report any change 

in movement. 

Volatile Solids. The material in a sediment sample that evaporates at a given 

high temperature. 

Washington Administrative Code. Contains all State regulations adopted by 

State agencies through a rulemaking process. For example, Olapter 173-201 WAC 

contains water quality standards. 
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Water Qualitt Certification. Approval given by Washington State Department of 
lcologywblc acknowledges the compliance of a discharge with Section 401 of 
the Clean Water Act. 

Waterways Experiment Station (WES). Corps of Engineers (Corps) research 
facility located in Vicksburg, Mississippi, that performs research and support 
projects for the various Corps districts. 

Wetlands. Habitats where the influence of surface or ground water has resulted 
In development of plant or animal comunities adapted to such aquatic or 
intermittently vet conditions. Wetlands include tidal flats, shallow subtidal 
areas, swamps, marshes, wet meadows, bogs, and similar areas. 

Zonin,. To designate, by ordinances, areas of land reserved and regulated for 
spec! ic land uses • 
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ABBllEVIATI0NS 

AET. Apparent Effects Threshold. 

CFR. Code of Federal Regulations. 

Corps. U.S. Aray Corps of Engineers. 

CWA. The Federal Clean Water Act, previously known as the Federal Water 
Pollution Control Act. 

DEIS. Draft Environmental Impact Statement. 

DMRP. Dredged Material Research Program. 

DNR. Washington Department of Natural Resources. 

DSS TA. Disposal Site Selection Technical Appendix. 

DSWG. Disposal Site Work Group. 

Ecology. Washington Department of Ecology. 

EIS. Environmental Impact Statement. 

EPA. Environmental Protection Agency. 

EPTA. Evaluation Procedures Technical Appendix. 

EPWG. Evaluation Procedures Work Group. 

FVP. Field Verification Program. 

HPA. Hydraulics Project Approval. RCW 75.20.100. 

ML. Maximum. Level. 

MPTA. Management Plans Technical Appendix. 

MP~. Management Plan Work Group. 

NEPA. National Environmental Policy Act. 

PAH. Polycyclic (Polynuclear) Aromatic Hydrocarbon. 

PCB's. Polychlorinated Biphenyls. 

PMP. Proposed Management Plan. 
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PSDDA. Puget Sound Dredged Disposal Analysis. 

• !!!!• Puget Sound Estuary Program. 

• 

• 

PSIC. Puget Sound Interim Criteria. 

PSWQA. Puget Sound Water Quality Authority. 

RAD'•• Regional Adainistrative Decisions. 

llCRA. 'l'he Resource Conservation and Recovery Act. 

RCW. Revised Code of Washington. 

SEPA. State Environmental Policy Act. 

SL. Screening Level. 

SMA. Shoreline Mangement Act. 

WAC. Washington Administrative Code. 

WES. Waterways Experiment Station. 

401. Section 401 of the Clean Water Act. 

404. Section 404 of the Clean Water Act • 

4MR. The Fourmile Rock DNR disposal site in Elliott Bay • 
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Exhibit A 

Threatened and Endangered Species, 
Biological Assessments and Coordination 

Contents 

o Concurrence letter from National Marine Fisheries Service 

o Concurrence letter from U.S. Fish and Wildlife Service 

o Biological Assessment on Marine Mammals 

o List of Threatened and Endangered Species from National Marine 
Fisheries Service 

o Biological Assessment on Bald Fagle 

o List of Threatened and Endangered Species from U.S. Fish and Wildlife 
Service 
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Mr. R. P. Sellevold 
Chief, Engineering Division 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administra1ie11 
NATIONAL MARINE FISHERIES SERVICE 
Northwest Region 
7600 Sand Point Way N.E. 
BIN Cl5700, Building 1 
Seattle, WA 98115 

February 19, 1987 F/NWR5:AG 

Seattle District, Corps of Engineers 
P.O. Box C-3755 
Seattle, Washington 98124-2255 

Dear Mr. Sellevold: 

We have reviewed the Biological Assessment (BA) for the Puget 
Sound Dredged Disposal Analysis (PSDDA). We concur with the 
conclusion of the BA that Phase I of the study is unlikely to 
affect species under jurisdiction of the National Marine 
Fisheries Service (NMFS) that are listed under the Endangered 

• Species Act as threatened or endangered. 

Unless new information should indicate otherwise, NMFS requires 
no further consultation on Phase I of the PSDDA. 

• 

Sincerely, 

r~t7~ 
_}.,.,.....Rolland A. Schmitten 

Regional Director 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

March 25, 1987 

Olympia Field Office 
2625 Parkmont Lane SW, B-2 
Olympia, Washington 98502 
206/753-9444 FTS 434-9444 

Mr. H. P. Sellevold 
Chief, Engineering Division 
Seattle District, Corps of Engineers 
PO Box C-3755 
Seattle, Washington 98124-2255 

Dear Mr. Sellevold: 

Re: 1-3-87-1-122 

This is in response to your February 4, 1987 letter transmitting 
the biological assessment evaluating the possible effects to bald 
eagles from the implementation of the proposed Puget Sound 
Dredged Disposal Analysis study in Pierce, King and Snohomish 
counties, Washington. The assessment analyzed possible impacts 
from in-water dredged disposal at designated sites in 
Commencement Bay, Elliott Bay, and Port Gardner. 

We have reviewed your assessment and concur with your finding of 
no effect to the bald eagle as a result of implementing the 
proposed action. Therefore it is our opinion that the Corps has 
complied with the requirements of Sections 7(a)(2) and 7(c) of 
the Endangered Species Act of 1973, as amended, thereby con
cluding the consultation process. 

Sincerely, 

):.::~~ 
Acting Field Supervisor 

c: WDG ( non game) 
WNHP 
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NPSEN-PL-ER 

PUGET SOUND DREDGED DISPOSAL ANALYSIS 
BIOLOGICAL ASSESSMENT ON MARINE MAMMALS 

FOR THE PHASE I AREA (CENTRAL PUGET SOUND) 

29 January 1987 

1. Background. The Puget Sound Dredged Disposal Analysis (PSDDA) is a pro
gram for the management of unconfined, open-water disposal of dredged material 
in waters of Puget Sound. The program includes: (1) designation of accept
able disposal sites, (2) definition of dredged material evaluation procedures, 
and (3) disposal site management plans. 

Recently there has been heightened public and agency concern over the long
term environmental health of Puget Sound and the role dredged material played 
in perceived water and sediment quality problems. Questions have been raised 
over project-by-project dredged material evaluation processes, and some felt 
that the existlng public disposal sites were not at the "best" locations. Due 
to expiring local shoreline master program permits, by July 1987, only one of 
the three central Puget Sound existing unconfined, open-water disposal sites 
will remain open. That site is permitted only to June 1988. This condition 
creates uncertainty with regard to future disposal of dredged material and 
highlights the urgency of having an acceptable dredged material disposal 
program. A proposed program has been developed through a special 
Federal-state cooperat.lve study. 

The U.S. Army corps of Engineers (Corps), U.S. Environmental Protection Agency 
(EPA), Washington Department of Natural Resources (DNR), and Washington 
Department of Ecology (Ecology) began the PSDDA study in April 1985. The 
study is a 3-year-long effort being conducted in two overlapping phases, each 
2 years in length. Phase I covers central Puget Sound, including the sound's 
major urban centers, Tacoma, Seattle, and Everett (see figure 1). Phase II, 
initiated in April 1986, covers the north and south Sound area, including 
Olympia, Port Angeles, and Bellingham. 

The goal of PSDDA is to provide environmentally safe and publicly acceptable 
guidelines governing unconfined, open-water disposal of dredged material, 
thereby improving consistency and predictability in the decisionmaking process. 

The Corps is the lead Federal agency for this study and as such has responsi
bility for meeting the requirements of section 7 of the Endangered Species Act 
of 1973, as amended (Public Law 97-304). Seven species of endangered whales 
and one endangered sea turtle are found in Washington waters, according to the 
December 3, 1986 letter from National Marine Fisheries Service. These are the 
sperm whale (Physeter macrocephalus), gray whale (Eschrichtius robustus), fin 
whale (Balaenoptera physalus), sei whale (B. borealis), blue whale (B. 
musculus), humpback whale (Hegaptera novaeangliae), right whale (Eubalaena 
glacialis), and leatherback sea turtle (Dermochelys coriacea). This 
biological assessment (BA) evaluates the alternative unconfined open-water 
disposal sites considered by PSDDA for central Puget Sound (see paragraph 2 
for description) for possible lmpacts to these species • 
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2. Project Description. 

a. General. Three public multiuser unconfined, open-water disposal sites 
have been identified which will partially meet the future dredged material 
disposal needs of the Phase I area. More than 50 percent of future dredged 
material is expected to be found unsuitable for this disposal option and will 
need to be confined in aquatic capped, nearshore, or upland facilities. A 
preferred unconfined, open-water disposal site has been located in each of the 
Tacoma, Seattle, and Everett urban embayments of Commencement Bay, Elliott 
Bay, and Port Gardner, respectively. The sites, while varying in size 
primarily due to bathymetry, average about 350 acres in potential bottom 
impact area. Each site includes a 900-foot radius, 58-acre surface disposal 
zone within which all dredged material must be released. See figure 2 for the 
location of the preferred and alternative sites. 

The preferred disposal sites are all located to avoid areas with important 
biological resources and human use activities. The center of the Commencement 
Bay preferred disposal zone ts located approximately 1 mile west of Browns 
Point in water about 530 feet deep. In Elliott Bay, the center of the pre
ferred disposal zone is located about 3/4 of a mile north of Harbor Island in 
water 265 feet deep. The center of the Port Gardner preferred disposal zone 
is located about 2-1/4 miles southeast of Gedney Island in approximately 420 
feet of water. 

b. Site Selection Process. The PSDDA site selection process utilized 
existing information in combination with field studies to identify preferred 
and alternative disposal sites. The approach used is similar to that 
described in the EPA and COE workbook entitled "General Approach to 
Designation of Studies for Ocean Dredged Material Disposal Sites" (EPA, 1984) • 
Steps of the site selection process were as follows: 

(1) Define general siting philosophy. (This step addresses disposal 
philosophy (i.e., whether sites should be dispersive or nondispersive), general 
siting locat.lons (i.e., ocean, strait, or sound), and number of disposal 
sites.) 

(2) Identify selection factors to delineate Zones of Siting Feasibil
ity (ZSF's). (This step uses existlng information on biological resources and 
human use activities to identify general areas where disposal sites might be 
appropriately located~) 

(3) Conduct field studies on the ZSF's. (Field and model studies are 
conducted to fill key data gaps and gather information on the physical and 
biological conditions of the ZSF's. Since these studies were conducted to 
check the general condit.lon of the ZSF's, they are sometimes referred to as 
"checking ·studies.") 

(4) Identify preliminary sites within the ZSF's. (Information from 
the ZSF studies is used to identify preliminary locations for disposal sites 
within the ZSF's.) 
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(5) Conduct field studies on the sites. (Field and model studies are 
conducted to obtaln needed physlcal and biological information for the prelim
lnary sites. These studies are referred to as "site-specific studies.") 

(6) Identify preferred sites. (Information from the site-specific 
studies is used to identify preferred and alternative sites.) 

Existing DNR disposal sites were considered in the disposal site selection 
process if they met site selection factors discussed below. All cooperating 
agencies in PSDDA agreed early on that no special a priori consideration would 
be given to the existing sites, because of human use conflicts and environmen
tal concerns wlth past dredging and disposal protocols. An objective site 
selection process was used to minimize environmental and human usage conflicts 
as much as possible, and existing sites adequately meeting the site selection 
factors and constraints were given equal consideration with other potential 
sites. 

Early in the PSDDA study it was determined that open-water unconfined disposal 
sites in the Phase I area should be relatively nondispersive rather than dis
persive in nature. Placing dredged material in nondispersive sites gives site 
managers the ability to maintain control and accountability over site condi
tions. This is particularly important when chemical contaminants may be pre
sent in the dredged material and it is necessary to minimize the exposure of 
important resources. 

c. General ZSF Selection Factors. Three general ZSF selection factors 
were identifid early in the PSDDA study. It was determined that ZSFs should, 
to the maximum extent possible: 

· First, avoid high energy areas that would disperse dredged mate
rlal signlflcantly beyond the disposal site area. 

Second, avoid significant adverse lmpac~s on foodfish, shellfish, 
marine mammals, and marine birds. 

And third, minimize Interference with human uses to the lowest 
practicable level. 

d. Specific ZSF Selection Faetors. The three general ZSF selection fac
tors were further defined by nineteen specific selection factors (shown ln 
table 1). Most of these factors are Identified in Federal and State regula
tions relating to dredged material disposal sites located ln water. 
The specific factors were mapped and overlayed to display areas where siting 
might occur with a mlnimum of conflict • 
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TABLE 1 

SPECIFIC FACTORS FOR IDENTIFICATION OF 
ZONES OF SITING FEASIBILITY 

1. Navigation activities 
2. Recreational uses 
3. Cultural sites 
4. Aquaculture facilities 
5. Utilities 
6. Scientific study areas 
7. Point pollution sources 
8. Water intakes 
9. Shoreline land use designations 
10. Political boundaries 
11. Location of dredging areas 
12. Beneficial uses of dredged material 
13. Fish/shellfish harvest areas 
14. Threatened and endangered species 
15. Fish/shellfish habitat 
16. Wetlands, mudflats and vegetated shallows 
17. Bathymetry 
18. Sediment characteristics 
19. Water currents 

e. Site in Commencement Bay Area. The preferred site in the Commencement 
Bay ZSF was identified based on results of ZSF and site-specific studies. 

(1) Commencement Bay Preferred Site. The center of the Com
mencement Bay preferred site is located at Latitude 47d 18.22m and Longitude 
122d 27.84m and lies approximately 1 mile west of Browns Point (figure 3). The 
center of the existing DNR disposal site is located 1.2 nautical miles 
southeast of the preferre4 site, with the northwestern edge of the site only 
230 yards from the preferred site boudary. The preferred site ts elliptical 
in shape, covering approximately 310 acres, with a long axis of 4,600 feet 
oriented parallel to the tidal current flood-ebb direction and short axis of 
3,800 feet. The bottom slope at this site is approximately 1-foot vertical to 
200 feet of horizontal distance, which is essentially flat. The proposed site 
lies in an area where sediments tend to deposit rather than erode, as sug
gested by clay composition exceeding 15 percent, water content exceeding 
50 percent, volati.le solids exceeding 4 percent, and biochemical oxygen demand 
exceeding 500 (data summary from Depositional Analysis). The small grain size 
(i.e., medium silt) suggests that current speeds lie below the 25 centimeter· 
per second threshold; and are backed up by numerical model results suggesting 
peak speeds of 18-20 centimeters per second. At this current speed dredged 
materials disposed should not be resuspended by local currents. Net current 
direction appears to be toward the southwest and the site is oriented 
accordingly. 
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f. Site in Elliott Bay Area. The preferred site for the Elliott Bay ZSF 
was identlfled based on results of ZSF and site-specific studies. 

(1) Elliott Bay Preferred Site. The center of the preferred site in 
Elllott Bay is located at Latitude 47d 36.03m and Longitude 122d,21.34m within 
the confines of a depositional area near the mouth of the Duwamish River 
(figure 4). The disposal site is shaped like a large ~gg with the south end 
of the site located in approximately 200 feet of water and the north end of 
the site located in approximately 360 feet of water. The site is approxi
mately 6,200 feet in length and 4,000 feet wide, covering 415 acres. The site 
is located in a submarine valley with relatively steep sides and a downward 
slope ranging from 1:30 to 1:50. 

g. Site in the Port Gardner Area. The preferred site for the Port 
Gardner ZSF was identified based on results of ZSF and site-specific studies. 

(1) Port Gardner Preferred Site. The center of the preferred 
Port Gardner site is located at Latitude 47d 58.86m and Longitude 122d 16.62m, 
and lies approximately two nautical miles west of Everett Harbor (figure 5). 
The 318-acre site is circular and located in 420 feet of water on a large flat 
plane with a diameter of 4,200 feet. Bottom slopes are less than 1 feet ver
ti~al on 200 feet horizontal. Because bottom slope and tidal currents should 
not significantly alter the disposal site configuration, the delineated site 
is a 4,000-foot-diameter circle that is concentric with the 1,800-foot-diameter 
drop zone. 

3. Methods. Individuals knowledgeable of marine mammals in the Puget Sound 
area were contacted and interviewed. Available literature was reviewed and·l · 
pertinent information was used in this assessment. References are listed,at 
the end of this assessment. 

4. Expected Impacts of PSDDA on Endangered Marine Animals. The following 
section is divided into three major subsections: Description of the 
Environment; Use of Puget Sound by Endangered Marine Animals; and Potential 
Impacts to Endangered Marine Animals. The second subsection is broken down 
to: General; Commencement Bay; Elliott Bay; and Port Gardner. 

a. Description of the Environment. Puget Sound ls an inland arm of the 
Pacific Ocean that connects to the Pacific through the Strait of Juan de 
Fuca. Puget Sound is not in the direct pathway of marine mammal migration 
routes, and consequently is seldom used by marine mammals. However, the Sound 
is rich in resources and when marine mammals do venture into this inland "sea" 
they find protected bays and food. 

b. Use of Puget Sound by Marine Animals. 

(1) 
in this BA, 
turtle have 
Washington. 

General. Of the eight species of listed marine animals discussed 
the right, blue, sei, and sperm whales and the leatherback sea 
never been observed with certainty in the inside waters of 
The blue whale has never been verified from the inside waters, 
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though it ls speculated that a whale identified as a fin whale in 1930 in 
Shelton may actually have been a young blue whale (National Marine Mammal 
Labortory, 1980). This fin whale sighting is the only one in Puget Sound, and 
the chances of it occurring again in Puget Sound are quite remote. These 
species are not discussed further in the BA. 

Only the gray and humpback whales occur in Puget Sound and are discussed below. 

Gray whales are regularly, though infrequently, sighted in Puget Sound. These 
individuals are considered stragglers which may or may not feed while in Puget 
Sound. Some of the few recent sightings of gray whales in Puget Sound have 
been relativley close to each of the preferred alternative disposal sites. In 
each case, the whales were present for no more than 1 day and were not seen 
again in the same area. The implication is that the whales are "passing 
through" (and in all likelihood not feeding) and find no special attraction 
for any one area. 

The humpback whale generally inhabits coastal and offshore waters but does 
enter protected inside waters on occasion. In the eastern North Pacific Ocean 
this species ranges from the Arctic to southern California in summer and 
occupies tropical waters in winter. The North Pacific population is estimated 
to be about 1,000 animals. 

During the first part of the 20th century this species was one of those most 
frequently sighted in the inside waters of Washington. Recent sightings of 
this species in Puget Sound were made off Seattle, Washington in May, 1976 (2 
individuals) and in September, 1978 (4 individuals). 

Humpback whales could occur anywhere in the lnside waters of Washington but 
the chance of more than a few stragglers occurring is slight; 

(2) Commencement Bay. Gray whales have been regularly, though 
certainly not commonly, observed in Dalcos Passage and in the outer reaches of 
Commencement Bay. Gray whales feed in water depths between 40 and 125 feet, 
primarily for euphausiid shrimp, nektonic fishes, and anchovy. However, 
feeding has only been noted in northern migrant gray whales; those migrating 
south toward the breeding area-apparently fast during migration. Those 
observed in Puget Sound are apparently stragglers who may stay in Washington 
waters for extended periods. No one seems to know whether these stragglers 
feed while they are in Washington waters (Everitt, et al., 1979). 

Humpback whales have apparently not been observed near Tacoma or southern 
Puget Sound since the 1940's (Slipp, 1948, Fide Everitt, et al., 1979). They 
are now one of the rarest of whales, numbering less than 1,000 individuals, 
and chances of seeing them again in southern Puget Sound are remote. 

(3) Elliott Bay. Gray whales are regularly observed near Elliott Bay 
(Everitt, et al., 1979). They do not stay in a particular location for long, 
though they appear to stay in Puget Sound for extended periods. It is not 
known whether these stragglers eat while in Puget Sound • 
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Humpback whales were once commonly sighted in Puget Sound, but sightings have 
been rare since the 1940's. Two sightings have been made in recent years near 
Elliott Bay, one in 1976 and one in 1978 (Everitt, et al., 1979). The first 
sighting was of two animals that were breaching and observed from the 
Seattle-Winslow ferry. The second sighting was of four animals observed from 
Fauntleroy. Though these sightings are hopeful, a comeback to historic 
numbers by this species is considered remote and more than occasional 
sightings are not expected. 

(4) Port Gardner. Gray Whales have been sighted in Port Susan at 
Kayak Point in 1984. As at Commencement and Elliott ·Bays, the gray whales 
seen near Port Gardner are stragglers and do not stay in any one location for 
long. 

There are no recent sightings of humpback whales near Port Gardner. Their 
rarity makes the possibility of regular sightings remote. 

c. Impacts to Gray Whales and Humpback Whales. 

(1) General. Both gray whales and humpback whales occur so rarely in 
Puget Sound that the chances for impacts to these species from open water 
disposal is extremely remote at any of the proposed disposal sites. 
Therefore, separate discussion of impacts at each disposal site is not 
included. 

5. Summary and Conclusions: Endangered marine animals are extremely rare in 
Puget Sound. The low likelihood of their occurrence near the preferred 
alternative disposal sites means that Phase I of PSDDA would not impact any 
listed marine species. 
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UNITED STATES DES-. _.-ITMENT OF COMMERCE 
National Oceanic and Atmospheric Administ:ra\iorr 
NATIONAL MARINE FISHERIES SERVICE , , ~ -

Northwest Region ' 
7600 Sand Point Way N.E. 
BIN Cl5700, Building 1 
Seattle, Washington 98115 

December 3, 1986 F/NWR5:AG 

Mr. R • P. Se 11 ev o 1 d , P • E • 
Chief, Engineering Division 
Seattle District, Corps of Engineers 
P.O. Box C-3755 
Seattle, Washington 98124-2255 

Dear Mr. Sellevold: 

In response to your letter of November 12, 1986, regarding 
identification of sites for disposal of dredge material in Puget 
Sound, enclosed is a list of endangered and threatened species 
under jurisdiction of the National Marine Fisheries Service 
(NMFS) that may occur within central Puget Sound • 

This area has no candidate species under review by NMFS for 
consideration for ptoposed listing under the Endangered Species 
Act. 

Enclosure 

Sincerely, 

~ti~ 
.J.v,Rolland A. Schmitten 

Regional Director 
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EASTERN NORTH PACIFIC MARINE SPECIES 
LISTED UNDER THE ENDANGERED SPECIES ACT 

Marine animals which are found in the eastern North Pac;fic Ocean at some 

season of the year, which are listed as endangered under the Endangered 

Species Act of 1973, and which could conceivably enter the Strait of Juan de 

Fuca and the inside waters of Washington are: 

Gray Whale (Eschrichtius robustus) 

Blue Whale (Balaenoptera musculus) 

Humpback Whale (Megaptera novaeangliae) 

Right Whale (Balaena glacialis) 

Fin Whale (Balaenoptera physalus) 

Sei Whale (Balaenoptera borealis) 

Sperm Whale (Physeter macrocephalus) 

Leatherback Sea Turtle (Dermochelys coriacea) 

However, four of these species have never been reported as occurr;ng 

within the Strait of Juan de Fuca or other inside waters of Washington; they 

are: 

R;ght Whale 

se; Whale 

Sperm Whale· 

Leatherback Sea Turtle 

The others occur only rarely or occasionally with;n inside waters. The 

Blue Whale may have been sighted once and the F;n Whale only once or tw;ce. A 

few ;ndiv;dual Gray Whales have been sighted almost every year. It ;s highly 



2 

unlikely, however, that a significant number of any of these five species 

would enter and travel within the Strait of Juan de Fuca, the San Juan Islands 

area, Puget Sound or Hood Canal. 

Accounts fbr each species are as follows. Additional information on ,the 

marine mammals of Washington can be found in "Northern Puget Sound Marine 
I 

Mammals" by Everitt, Fiscus and Delong (1980, Environmental Protection Agency 

Report EPA-600/7-80-130). 

Gray Whale 

The Gray Whale is primarily a coastal species. A few stray annually into 

the inside waters of Washington. The eastern North Pacific stock of 15-17,000 

whales passes along the Washington coast in late winter and spring (Mar-May) 

durin~ its northbound migration and in winter (Nov-Jan) during its southbound 

. . 

• 

migration. A few animals may be seen in coastal Washington waters during any • 

month of the year. A summer population of 50 animals regularly occurs along 

the West Coast of Vancouver Island where they feed. 

There are numerous observations of Gray Whales from the waters inside of 

Washington including the Strait of Juan de Fuca, the San Juan Islands, Puget 

Sound, and Hood Canal over the past decade. These were mostly sol;tary 

animals. Larger aggregations include: a 6 May 1979 observation of a group in 

Hood Canal and a 9 May 1979 observation of 1-5 at Port Townsend wbich may have 

been the group sighted in Hood Canal three days earlier. 

Gray Whales could occur anywhere in the inside waters of Washington but 

the chance of more than a few stragglers occurring is slight. 

• 
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Blue Whale 

The Blue Whale is primarily an offshore species. In the eastern North 

Pacific it ranges from the Gulf of Alaska to central California during summer 

and in the eastern tropical Pacific during winter. A recent estimate of the 

North Pacific population is 1,700. 

There are no verified sightings of this species from the Strait of Juan 

de Fuca or other inside waters of Washington, although there is speculation 

that the whale (identified as a Fin) which died in a log boom at Shelton, WA 

in August, 1930 may have been a young Blue Whale. 

The Blue Whale is an offshore species rarely venturing into shallow 

coastal or protected inside waters of Washington. 

Humpback Whale 

The Humpback Whale generally inhabits coastal and offshore waters but 

does enter protected inside waters on occasion. In the eastern North Pacific 

Ocean this species ranges from the Arctic to southern California in summer a~d 

occupies tropical waters in winter. The North Pacific population is estimated 

to be about 1,000 animals. 

During the first part of the 20th century this species was one of those 

most frequently sighted in the inside waters of Washington. Recent sightings 

of this species in Puget Sound were made off Seattle, WA in May, 1976 (2 

invididuals) and in September, 1978 (4 individuals). 

Humpback Whales could occur anywhere in the inside waters of Washington 

but the chance of more than a few stragglers occurring is slight • 

• 
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Righf Whale 

The Right Whale occurs in both coastal and offshore waters. In the 

eastern North Pacific Ocean this species occurs north of Washington waters in 

sun111er and ranges from Washington south in winter. The North Pacific 

population is thought to be perhaps 200 individuals. 

The most recent sighting of this species in Washington waters was made on 

17 January 1976 when 3 were observed 15 miles WSW of Cape Flattery. The Right 

Whale has never been reported from the Strait of Juan de Fuca or .other inside .. 

waters of Washington. 

Fin Whale 

The Fin Whale is an offshore inhabitant. In the eastern North Pacific 

Ocean it ranges from the Arctic south to California in summer and to tropical 

waters in winter. In the North Pacific this species is presently estimated to 

number about 17,000 animals. One Fin Whale was pursued in Puget Sound in 1915 

and another in August, 1930, although the 1930 specimen may have been a young 

Blue Whale based on recent examination of photographs. No new sightings have 

been reported for this species in the Strait of Juan de Fuca or other inside 

waters of Washington. 

Since it is an offshore species, the presence of a Fin Whale inside 

waters of Washington would certainly represent an accidental straying away 

from its normal range. 

Sei Whale 

The Sei Whale is an inhabitant of offshore waters. In the eastern North 

Pacific Ocean it ranges from the Gulf of Alaska south to California in summer 

and occurs in tropical waters in winter. The population in the North Pacific 

is presently estimated to be about 9,000 animals. 

• 
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There are no records of this species from the Strait of Juan de Fuca or 

other inside waters of Washington. 

Sperm Whale 

The Spenn Whale is an inhabitant of offshore waters. In the eastern 

Pacific mature males range north to the Bering Sea in summer, with females and 

immature animals being found south of 50° north latitude; the species ranges 

south into tropical waters. The current population estimate for the North 

Pac;f;c is 376,000 

There are no records of this species occurring in the Strait of Juan de 

Fuca or the ins;de waters of Wash;ngton. 

Leafherback Sea Turtle 

The Leatherback Sea Turtle is an inhabitant of offshore waters. In the 

eastern North Pacific it ranges north to the Gulf of Alaska. There are two 

records from Alaska, one was taken in a salmon se;ner's net and one was taken 

near Cra;g, Southeastern Alaska, also in a seiner's net on 21 August 1978. 

Its population is unknown. 

None have been reported from the Strait of Juan de Fuca or the inside 

waters of Washington. 

National Marine Mammal Laboratory, NWAFC 
7600 Sand Point Way N.E. 
Seattle, Washington 98115 

February 19, 1980 
(Revised April 30, 1984) 
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NPSEN-PL-ER 

PUGET SOUND DREDGED DISPOSAL ANALYSIS 
BIOLOGICAL ASSESSMENT ON BALD EAGLE 

FOR THE PHASE I AREA (CENTRAL PUGET SOUND) 

29 January 1987 

1. Background. The Puget Sound Dredged Disposal Analysis {PSDDA) is a pro
gram for the management of unconfined, open-water disposal of dredged material 
in waters of Puget Sound. The program includes: (1) designation of accept
able disposal sites, (2) definition of dredged material evaluation procedures, 
and (3) disposal site management plans. 

Recently there has been heightened public and agency concern over the long
term environmental health of Puget Sound and the role dredged material played 
in perceived water and sediment quality problems. Questions have been raised 
over project-by-project dredged material evaluation processes, and some felt 
that the existing public disposal sites were not at the "best" locations. Due 
to expiring local shoreline master program permits, by July 1987, only one of 
the three central Puget Sound existing unconfined, open-water disposal sites 
will remain open. That site is permitted only to June 1988. This condition 
creates uncertainty with regard to future disposal of dredged material and 
highlights the urgency of having an acceptable dredged material disposal pro
gram. A proposed program has been developed through a special Federal-state 
cooperative study. 

The U.S. Army Corps of Engineers (Corps), U.S. Environmental Protection Agency 
(EPA), Washington Department of Natural Resources (DNR), and Washington 
Department of Ecology (Ecology) began the PSDDA study in Apr!l 1985. The 
study is a 3-year-long effort being conducted in two overlapping phases, each 
2 years in length. Phase I covers central Puget Sound, including the sound's 
major urban centers, Tacoma, Seattle, and Everett (see figure 1). Phase II, 
initiated in April 1986, covers the north and south Sound area, including 
Olympia, Port Angeles, and Bellingham. 

The goal of PSDDA is to provide environmentally safe and publicly acceptable 
guidelines governing unconfined, open-water disposal of dredged material, 
thereby improving consistency and predictability in the decislonmaking process. 

The Corps is the lead Federal agency for this study and as such has respon
sibility for meeting the requirements of section 7 of the Endangered Species 
Act of 1973, as amended (Public Law 97-304). The bald eagle (Haliaeetus 
leucocephalus) was the only species included in the Fish and Wildlife Service 
letter of December 17, 1986, which listed all species on the Federal List of 
Endangered and Threatened Wildlife and Plants that are found near Puget Sound 
and potentially affected by the study. This biological assessment (BA) evalu
ates the alternate unconfined open-water disposal sites considered by PSDDA 
for central Puget Sound (see paragraph 2 for description) for possible impacts 
to this species • 
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2. Project Description. 

a. General. Three public multiuser unconfined, open-water disposal sites 
have been identified which will partially meet the future dredged material 
disposal needs of the Phase I area. More than 50 percent of future dredged 
material is expected to be found unsuitable for this disposal option and will 
need to be confined in aquatic. capped, nearshore, or upland facilities. A 
preferred unconfined, open-water disposal site has been located in each of the 
Tacoma, Seattle, and Everett urban embayments of Commencement Bay, Elliott 
Bay, and Port Gardner, respectively. The s.ltes, while varying in size pri
marily due to bathymetry, average about 350 acres in potential bottom impact 
area. Each site includes a 900-foot radius, 58-acre surface disposal zone 
within which all dredged material must be released. See figure 2 for the 
location of the preferred and alternative sites. 

The preferred disposal sites are all located to avoid areas with important 
biological resources and human use activities. The center of the Commencement 
Bay preferred disposal zone is located approximately 1 mile west of Browns 
Point in water about 530 feet deep. In Elliott Bay, the center of the pre
ferred disposal zone is located about 3/4 of a mile north of Harbor Island in 
water 265 feet deep. The center of the Port Gardner preferred disposal zone 
is located about 2-1/4 miles southeast of Gedney Island in approximately 420 
feet of water. 

b. Site Selection Process. The PSDDA site selection process utilized 
existing information in combination with field studies to identify preferred 
and alternative disposal sites. The approach used is similar to that described 
in the EPA and COE workbook entitled "General Approach to Designation of Stud
ies for Ocean Dredged Material Disposal Sites" (EPA, 1984). Steps of the site 
selection process were as follows: 

(1) Define general siting phllosophy. (This step addresses disposal 
philosophy (i.e., whether sites should be dispersive or nondispersive), general 
siting locations (i.e., ocean, strait, or sound), and number of disposal 
sites.) 

(2) Identify selection factors to delineate Zones of Siting Feasibil
ity (ZSF's). (This step uses existing information on biological resources and 
human use activities to identify general areas where disposal sites might be 
appropriately located.) 

(3) Conduct field studies on the ZSF's. (Field and model studies are 
conducted to fill key data gaps and gather information on the physical and 
biological conditions of the ZSF's. Since these studies were conducted to 
check the general condition of the ZSF's, they are sometimes referred to as 
"checking studies.") 

(4) Identify preliminary sites within the ZSF's. (Information from 
the ZSF studies ls used to identify preliminary locations for disposal sites 
within the ZSF's.) 

3 
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(5) Conduct field studies on the sites. (Field and model studies are 
conducted to obtain needed physical and biological information for the prelim
inary sites. These studies are referred to as "site-specific studies.") 

(6) Identify preferred sites. (Information from the site-specific 
studies is used to identify preferred and alternative sites.) 

Existing DNR disposal sites were considered in the disposal site selection 
process if they met site selection factors discussed below. All cooperating 
agencies in PSDDA agreed early on that no special a priori consideratlon would 
be given to the existing sites, because of human use conflicts and environmen
tal concerns with past dredging and disposal protocols. An objective site 
selection process was used to minimize environmental and human usage conflicts 
as much as possible, and existing sites adequately meeting the site selection 
factors and constraints were given equal consideration with other potential 
sites. 

Early in the PSDDA study it was determined that open-water unconfined disposal 
sites in the Phase I area should be relatively nondispersive rather than dis
persive in nature. Placing dredged material in nondispersive sites gives site 
managers the ability to maintain control and accountability over site condi
tions. This ls particularly important when chemical contaminants may be pre
sent in the dredged material and it is necessary to minimize the exposure of 
important resources. 

c. General ZSF Selection Factors. Three general ZSF selection factors 
were identifid early in the PSDDA study. It was determined that ZSFs should, 
to the maximum extent possible: 

First, avoid high energy areas that would disperse dredged mate
rial significantly beyond the disposal site area. 

Second, avoid significant adverse impacts on foodfish, shellfish, 
marine mammals, and marine birds. 

And third, minimize interference with human uses to the lowest 
practicable level. 

d. Specific ZSF Selection Factors. The three general ZSF selection fac
tors were further defined by nineteen specific selection factors (shown in 
table 1). Most of these factors are identified in Federal and State regula
tions relating to dredged material disposal sites located in water. 
The specific factors were mapped and overlayed to display areas where siting 
might occur with a minimum of conflict • 
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TABLE 1 

SPECIFIC FACTORS FOR IDENTIFICATION OF 
ZONES OF SITING FEASIBILITY 

1. Navigation activities 
2. Recreational uses 
3. Cultural sites 
4. Aquaculture facilities 
5. Utilities 
6. Scientific study areas 
7. Point pollution sources 
8. Water intakes 
9. Shorellne land use designations 
10. Political boundaries 
11. Location of dredging areas 
12. Beneficial uses of dredged material 
13. Fish/shellfish harvest areas 
14. Threatened and endangered species 
15. Fish/shellfish habitat 
16. Wetlands, mudflats and vegetated shallows 
17. Bathymetry 
18. Sediment characteristics 
19. Water currents 

e. Site in Commencement Bay Area. The preferred site in the Commencement 
Bay ZSF was identified based on results of ZSF and site-specific studies. 

(1) Commencement Bay Preferred Site. The center of the Commencement 
Bay preferred site is located at Latitude 47d 18.22m and Longitude 122d 27.84m 
and lies approximately 1 mile west of Browns Point (figure 3). The center of 
the existing DNR disposal site is located 1.2 nautical miles southeast of the 
preferred site, with the northwestern edge of the site only 230 yards from the 
preferred site boudary. The preferred site is elliptical in shape, covering 
approximately 310 acres, with a long axis of 4,600 feet oriented parallel to 
the tidal current flood-ebb direction and short axis of 3,800 feet. The bot
tom slope at this site is approximately 1-foot vertical to 200 feet of hori
zontal distance, which is essentially flat. The proposed site lies in an area 
where sediments tend to deposit rather than erode, as suggested by clay com
position exceeding 15 percent, water content exceeding 50 percent, volatile 
solids exceeding 4 percent, and biochemical oxygen demand exceeding 500 (data 
summary from Depositional Analysis). The small grain size (i.e., medium silt) 
suggests that current speeds lie below the 25 centimeter per second threshold; 
and are backed up by numerical model results suggesting peak speeds of 18-20 
centimeters per second. At this current speed dredged materials disposed 
should not be resuspended by local currents. Net current direction appears to 
be toward the southwest and the site is oriented accordingly. 
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f. Site in Elliott Bay Area. The preferred site for the Elliott Bay ZSF 
was identified based on results of ZSF and site-specific studies. 

(1) Elliott Bay Preferred Site. The center of the preferred site in 
Elliott Bay is located at Latitude 47d 36.03m and Longitude 122d 21.34m within 
the confines of a depositional area near the mouth of the Duwamish River (fig
ure 4). The disposal site is shaped like a large egg with the south end of 
the site located in approximately 200 feet of water and the north end of the 
site located in approximately 360 feet of water. The site is approximately 
6,200 feet in length and 4,000 feet wide, covering 415 acres. The site is 
located in a submarine valley with relatively steep sides and a downward slope 
ranging from 1:30 to 1:50. 

g. Site in the Port Gardner Area. The preferred site for the Port Gardner 
ZSF was identified based on results of ZSF and site-specific studies. 

(1) Port Gardner Preferred Site. The center of the preferred Port 
Gardner site is located at Latitude 47d 58.86m and Longitude 122d 16.67m, and 
lies approximately two nautical miles west of Everett Harbor (figure 5). The 
318-acre site is circular and located in 420 feet of water on a large flat 
plane with a diameter of 4,200 feet. Bottom slopes are less than 1 feet ver
tical on 200 feet horizontal. Because bottom slope and tidal currents should 
not significantly alter the disposal site configuration, the delineated site 
is a 4,000-foot-diameter circle that is concentric with the 1,800-foot-diameter 
drop zone. 

3. Methods. Individuals knowledgeable of bald eagles in the Puget Sound area 
were contacted and interviewed. Available literature was reviewed and perti
nent information was used in this assessment. References are listed at the 
end of this assessment. ' 

4. Expected Impacts of PSDDA on Bald Eagles. This section is organized into 
three major subheadings: Description of the (general) Puget SounQ Environ
ment; Use of Puget Sound Habitat by Bald Eagles; and Potential'Impacts to 
Bald Eagles from Implementation of PSDDA. The second subheading is further 
broken down to: General; Commencement Bay; Elliott Bay; and Port Gardner. 

a. Description of the Environment. Puget Sound is an inland arm of the 
Pacific Ocean that connects to the Pacific through the Strait of Juan de 
Fuca. Puget Sound is broadly described as a large basin consisting of a com
plex system of interconnecting subbasins (formed primarily by the retreat of 
ice sheets that covered the area until about 10,000 years ago). Puget Sound 
is modified and enriched by the supply of large volumes of fresh water result
ing from precipitation, over 2,500 lakes and ponds (totalling 175 square 
miles), and over 10,000 rivers and streams ultimately flowing into Puget 
Sound. A critical result of freshwater streams entering marine waters is the 
creation of estuaries. Estuaries are characterized by the action of pumping 
large volumes of fresh and marine water back and forth, primarily as a result 
of tides. The pumping action also promotes mixing of fresh and marine waters, 
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diluting the salinity of the marine water, but, more importantly, resulting in 

exchange of nutrients between the marine and freshwater systems. Estuaries 

are thus very productive (b.lologically), and rich in plant and animal life • 

The mouths of streams are also located in low elevation land areas with shal

low gradients, which are often sites of wetlands, which greatly add to the 

diversity and productivity of the Puget Sound basin. Thus, the Puget sound 

basin is a mixture of land masses (with their associated terrestrial and wet

land habitats), rivers and lakes, estuaries, and open water marine environ

ments. Bald eagles utilize and depend on each of these environments for their 

survival. The focus of the BA will be on PSDDA's effects on the marine envi

ronment, and to a lesser extent, estuarine environment, and the resultant 

effects on bald eagles. 

b. Use of Puget Sound Habitats by Bald Eagles. 

(1) General. Bald eagles are present throughout the year in the 

Puget Sound basin, and nest along the coastline of the sound. The bald eagle 

is relatively uncommon, and nests essentially thoughout the basin where large 

trees (usually Douglas firs, western red cedars, and western hemlocks) are 

present. Bald eagles also winter throughout the basin, but are most common 

along streams that support salmon runs, where the eagles feed on spawned-out 

salmon. This may be as much as 50 miles upstream, as on the Skagit River. It 

is well known that bald eagles are opportunistic, feeding on whatever dead 

prey may appear, including fish, waterfowl, and mammals. Bald eagles also 

will pursue and capture live birds and fish swimming close to the surface. 

Bird species taken are usually waterfowl, but may also include gulls (Hayward, 

et al., 1977; Richter, 1984; Leschner, 1984). The author observed an adult 

bald eagle take a male bufflehead off the surface of Padilla Bay from amongst 

a large flock of waterfowl, in February, 1983 • 

During the winter, bald eagles roost communally, usually in an area of coni

ferous trees. No communal roosts are known to the author or Washington 

Department of Game (WDG) in the vicin.lty of central Puget Sound (Leschner, 

1987; MacAllister, 1987). 

(2) Commencement Bay. A pair of bald eagles mainta.ln an active nest 

in Point Defiance Park. This is the only bald eagle nest within several miles 

of the proposed disposal site. Bald eagles are present year round in the 

vicinity of Commencement Bay. The abundance of open water, prey base, and 

forested cliffs all contribute to good quality bald eagle habitat In this 

area. The prey base is assumed to consist primarily of waterfowl, which are 

relatively abundant in and around Commencement Bay, especially during migra

tion and winter months. 

Point Defiance Park provides innumerable perches from which to hunt, eat, 

rest, or roost. The presence of thousands of park visitors, however, limits 

the areas where bald eagles can perch and nest without disturbance • 
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During the winter months, it appears from Mid-Winter Bald Eagle Census results 
that between 2 to 7 bald eagles may winter in the vicinity of Tacoma, includ
ing Anderson and McNeil Islands. 

(3) Elliott Bay. According to the December 17, 1986 list of the FWS, 
bald eagles are not found in the vicinity of the proposed deepwater disposal 
site in Elliott Bay, and would not be impacted by disposal in Elliott Bay. 

(4) Port Gardner. Bald eagles nest along Pigeon Creek 2 miles south 
of the Port of Everett. They also nest at seven other locations (12 nests in 
all) within ten miles of the proposed disposal site (FWS, 1986). Of these 
other nests, three are about 5 miles from the disposal site, and one is about 
2 miles from the site. During the breeding season (particularly April through 
September), it appears that numbers of waterfowl are not sufficient to support 
such a large nesting population of eagles. Therefore, the author assumes, 
lacking concrete evidence to the contrary, that these nesting pairs rely pri
marily on surface-swimming fish during the spring and summer. During migra
tion and winter, waterfowl numbers (especially mallards and American wigeons) 
increase dramatically. Bald eagles very likely shift their hunting behavior 
to take more waterfowl during migration and winter. 

During the winter months bald eagles in this vicinity appear to shift inland, 
primarily along rivers, where they are attracted by spawning salmon. Snoho
mish, Skykomish, and Snoqualmie Rivers are the major wintering rivers for bald 
eagles in Snohomish County (WDG, 1980). Port Susan Bay also recieves regular 
use by bald eagles, attracting between 6 and 13 birds on the Mid-Winter Bald 
Eagle Census. 

c. Impacts to Bald Eagles. 

(1) General. Bald eagles are present throughout the year near the 
Commencement Bay and Port Gardner disposal areas. They feed on whatever may 
be present (ducks, gulls, live surface-swimming fish, dead animals washed 
ashore, ets.). Concentrations of birds or fish are helpful for prey-capture 
success. Relatively large animal concentrations are located near the disposal 
areas, but are not located at the proposed disposal sites themselves. This is 
a direct result of PSDDA planning, which has endeavored to select deepwater 
disposal sltes that result in minimal environmental impacts and minimal human 
use conflicts. Although concentrations of birds and fish are not expected to 
be affected by PSDDA disposal sites, a small percentage of animals would 
likely suffer some effects. The only potential direct impacts of deepwater 
disposal on waterbirds and fish would appear to be the result of short-term 
turbidity, temporary loss of prey source, and potential impacts to intertidal 
organisms from drift of fine-grained disposed material. Turbidity limits vis
ibility and makes feeding difficult. Fortunately, turbidity ls localized and 
temporary; furthermore, waterbirds will avoid the turbidity plume and feed 
elsewhere. Newly disposed material may cover the bottom to several feet deep, 
thus burying some of the organisims that may be living in the substrate. How
ever, at the preferred disposal sites the bottom is at least 250 feet below 
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the surface. Few birds dive this deep (cormorants and loons may), which 
limits the impacts to a few species, none of which are regularly preyed upon 
by bald eagles. Finally, even if the disposal areas do not recolonize as 
expected (probably because intervals between disposal operations would be too 
short to allow animals to recolonize), the total area of impact is small rela
tive to the potential feeding area in Pug.et Sot1:nd. Waterbirds and fish are 
mobile; also, the sites selected will have low biological productivity prior 
to disposal, such that the loss would be minimal. The potential loss of 
intertidal organisms from drift of disposed material ts considered to be 
minimal and will not affect waterbirds or fish. Finally, any and all mate
rials disposed of in deep water will be pretested for contaminants and toxics. 
Only suitable material will be disposed in deep water; all other material will 
be disposed at special confined sites. Thus, animals are not expected to be 
affected by contaminants. Since the bald eagle prey base would not be 
affected, bald eagles would not be affected from the standpoint of food source. 

Other potential effects associated with the disposal areas primarily include 
human disturbance and noise from disposal barges. The most important consid
eration is that potential disposal sites will be away from regular areas of 
animal use. Thus, human disturbance and noise are not expected to affect any 
endangered species. 

None of the proposed disposal sites have unique features that vary from the 
above discussion. Therefore~ the disposal sites are not discussed separately. 

5. Conclusions and Summary. PSDDA is a comprehensive, coordinated effort to 
select environmentally safe unconfined open-water disposal sites, and properly 
manage the use of those sites. Implicit in the PSDDA process is that sites 
selected would be those that would avoid animal concentration areas as well as 
human activities and would therefore result in minimal adverse environmental 
impacts. Analysis of known distributions of waterfowl and fish indicate that 
use of preferred alternative sites selected for Phase I area dredged material 
disposal will not impact bald eagles in any way. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Olympia Field Office 
2625 Parkmont Lane SW, 8-3 
Olympia, Washington 98502 
206/753-9444 FTS 434-9444 

December 17, 1986 

Mr. R.P. Sellevold 
Chief, Engineering Division 
Seattle District, Corps of Engineers 
P.O. Box C-3755 
Seattle, Washington 98124-2255 

Dear Mr. Sellevold: 

Re: 1-3-87-SP-[61-64] 

As requested by your letter, dated November 12, 1986 and received 
by us on November 14, 1986, I have attached a list of endangered 
and threatened species (Attachment A) that may be present in the 
area of the proposed inwater Puget Sound dredged disposal sites 
near Tacoma, Seattle, Everett and Saratoga Passage. The list 
fulfills the requirement of the Fish and Wildlife Service under 
Section 7(c) of the Endangered Species Act of 1973, as amended. 
The requirements for Corps compliance under the Act are outlined 
in Attachment 8. 

Should the biological assessment determine that a listed species 
is likely to be affected (adversely or beneficially) by the 
project, the Corps should request formal Section 7 consultation 
through this office. Even if the biological assessment shows a 
"no effect" situation, we would appreciate receiving a copy for 
our information. 

Your interest in endangered species is appreciated. If you have 
any additional questions regarding your responsibilities under 
th~ Act, please contact Jim Michaels at the above phone/address. 

;;:;;,;::·;p Ci:Mrr 
Lynn P. Childers 
Acting Field Supervisor 

Attachments 

c: WDG (Nongame) 
WNHP 
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES THAT MAY OCCUR WITHIN THE AREA OF THE PROPOSED 

INWATER DREDGED DISPOSAL SITE NEAR TACOMA, PIERCE COUNTY, WA 

1-3-87-SP-61 

LISTED 

Bald eagle (Haliaeetus leucocephalus) - A bald eagle nesting 
territory with two nests is located at T21N, R2E, Sl5. Nesting 
territories are occupied from about January 1 through August 15. 

Major concerns that should be addressed in your biological 
assessment of project impacts to bald eagles are: 

1. The effect of inwater disposal on the bald eagle's food 
supply. 

2. The effect of the physical placement of dredged material 
that may result in the disturbance of bald eagles . 

PROPOSED 

None 

CANDIDATE 

None 

Attachment A 



LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES THAT MAY OCCUR WITHIN THE AREA OF THE PROPOSED 

INWATER DREDGED DISPOSAL SITE NEAR SEATTLE, KING COUNTY, WA 

1-3-87-SP-62 

LISTID 

None 

PROPOSID 

None 

CANDIDATI 

None 

Attachment A 

• 

• 

• 



• 

• 

• 

LISTED AND PROPOSED ENDAN~ERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES THAT MAY OCCUR WITHIN THE AREA OF THE PROPOSED 

INWATER DREDGED DISPOSAL SITE NEAR EVERETT, 
SNOHOMISH AND ISLAND COUNTIES, WASHINGTON 

1-3-87-SP-63 

LISTED 

Bald eagle (Haliaeetus leucocephalus) - wintering bald eagles may 
occur in the vicinity of the project from about October 31 
through March 31. 

Bald eagle nesting territories located in the project area are 
occupied from about January 1 through August 15. 

Snohomish County 
T29N R4E Sl6 - Gedney Island 
T29N R4E S25 (2 nests) - Pigeon Creek 
T30N R4E S6 (2 nests) - Kayak Point 
T30N R4E S36 - Tulalip Bay 

Island County 
T28N R3E Sl - Glendale 
T29N R3E Sll - Langley 
T30N R3E S24 - Tyee Beach 
T30N R3E S24 - Soucam North 
T30N R3E S25 - Camino Head 
T30N R3E S25 - Camino Head West 

Major concerns that should be addressed in your biological 
assessment of project impacts to bald eagles are: 

1. The effect of inwater disposal on the bald eagle's food 
supply. 

2. The effect of the physical placement of dredged material 
that may result in the disburbance of bald eagles. 

PROPOSED 

None 

CANDIDATE 

None 

Attachment A 



LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES THAT MAY OCCUR WITHIN THE AREA OF THE PROPOSED 

INWATER DREDQED DISPOSAL SITE NEAR SARATOGA PASSAGE, 
ISLAND COUNTY, WASHINGTON 

1-3-87-SP-64 

LISTED 

Bald eagle (Haliaeetus leucocephalus) - wintering bald eagles may 
occur in the vicinity of the project from about October 31 
through March 31. 

Major concerns that should be addressed in your biological 
assessment of project impacts to bald eagles are: 

1. The effect of inwater disposal on the bald eagle's food 
supply. 

2. The effect of the physical placement of dredged material 
that may result in the disturbance of bald eagles. 

PROPOSED 

None 

CANDIDATE 

None 

Attachment A 
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&EPA P U B L I C N O T I C E 

FINAL DETERMINATION OF SUITABILITY 
FOR DISPOSAL OF DREDGED MATERIAL IN WATERS OF 

CENTRAL PUGET SOUND 

July 15, 1988 

1. On May 6, 1986, the U.S. Environmental Protection Agency, Region 10, 
Seattle, Washington, and the Seattle District, U.S. Army Corps of Engineers 
(Corps), issued a Public Notice to initiate the Advanced Identification of 
sites in central Puget Sound suitable for disposal of dredged material under 
Subpart I of the Section 404(b)(l) Guidelines of the Clean Water Act, as 
described at 40 CFR 230.80. A multiagency study of alternative potential 
disposal sites and alternative biological effects levels for site condition 
management was undertaken by the Corps; Region l O, U.S. Environmental 
Protection Agency <EPA>; and the Washington Departments of Ecology and Natural 
Resources. This effort is known as the Puget Sound Dredged Disposal Analysis 
(PSDDA). The PSDDA study, which began in April 1985, is being conducted in 
two 3-year-long overlapping phases. Phase I deals with the central region 
<Everett, Seattle, and Tacoma), and Phase II covers the balance of the sound 
< see figure l > . 

2. In January 1988, the Corps issued a Draft Proposed Management Plan (DPMP) 
and Draft Environmental Impact Statement <DEIS) for the Phase I study area, 
pursuant to the National Environmental Policy Act (NEPA), identifying the 
preferred alternative unconfined open-water disposal sites and preferred site 
management condition. A Proposed Determination of Suitability was issued in 
January, 1988, in conjunction with the DEIS. Public comments on these 
documents were solicited through March, 1988. A Final Environmental Impact 
Statement (FEIS) and Management Plan Report (MPR), incorporating responses to 
these comments, are being published concurrently with this Public Notice. 
These documents, including technical appendixes, provide the basis for this 
final determination of suitability. 

3. The preferred sites are considered suitable for the disposal of dredged 
material found acceptable for unconfined open-water disposal per the Section 
404(b)(l) Guidelines <see 4 below). These sites are located within Tacoma, 
Seattle, and Everett major urban embayments: Commencement Bay, Elliott Bay, 
and Port Gardner, respectively, as shown in figure 2. The waters of the Phase 
I area extend north from the Tacoma Narrows Bridge to Foulweather Bluff/Double 
Bluff and north up Saratoga Passage to the community of Camano . 
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Commencement Bay. The center of the disposal zone of this site <latitude 
47°18.22" longitude 122°27.84") is located approximately l mile west of Browns • 
Point (see figure 3) and approximately 0.9 mile northwest of the center of the 
existing dredged material disposal site managed by the Washington Department 
of Natural Resources (DNR). The site varies in depth from 540 to 560 feet and 
covers an area of approximately 310 acres. The bottom slope at the site is 
relatively flat. 

Elliott Bay. The center of the disposal zone of this site (latitude 47°35.97" 
longitude 122°21.38") is located in a low current area about l mile off the 
mouth of the Duwamish River and approximately 3 miles southeast of the center 
of the existing DNR Elliott Bay Fourmile Rock dredged material disposal site 
< see figure 4). The 415-acre site is egg shaped. The south and the north 
edges of the site lie in 200 and 360 feet of water, respectively. 

Port Gardner. The center of the disposal zone of this site (latitude 
47°58.86" longitude 122°16.67") is located approximately 3 miles west of 
Everett Harbor, 2.2 miles southeast of Gedney Island, and about 1.7 miles 
northwest of the center of the existing DNR Port Gardner dredged material 
disposal site <see figure 5). The disposal site covers about 318 acres. 
Water depth is approximately 420 feet, and the bottom slope is relatively flat. 

4. Use of sites identified by EPA and the Corps as potentially suitable for 
discharge of dredged material will be conditioned to restrict the kind of 
discharge to be permitted when it is determined that the dredged material has 
characteristics which are likely to affect compliance with the 404(b)(l) 
Guidelines. The PSDDA study has indicated that minor adverse biological 
effects may be permitted at the preferred disposal sites as a condition of 
site management. Dredged material sampling and testing procedures that will • 
be used to determine acceptability for disposal at these sites are described 
in detail in the MPR and accompanying technical appendixes. 

5. The purpose of this public notice is to notify concerned citizens, the 
business community, agencies, and local governments of EPA's and the Corps' 
final determination of suitability for the three dredged material disposal 
sites referenced in paragraph 3 as sites deemed generally acceptable for the 
discharge of dredged material subject to the restrict ions discussed in 
paragraph 4. This action will aid the Corps and EPA in making decisions on 
Section 404 permit applications involving future disposal of dredged material 
in central Puget Sound. 

Dredged material may be discharged in areas identified as generally suitable 
for such activities provided the material fully complies with the Clean Water 
Act Section 404(b)(l) Guidelines and the discharge is approved through the 
Corps of Engineers' permit process. The identification of areas that are 
generally deemed suitable for disposal should not be regarded as a guarantee 
that permits to discharge dredged material in such areas will be issued. 
Instead, the identification process should assist a potential applicant in 
determining whether the requirements of the Section 404(b)(l) Guidelines will 
be met. 
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PSDDA C.OMhE.NTS/PSDDA AGENCY RESPONSES 

. 
Comments on the Draft Environmental Impact Statement - Proposed Unconfined 
Open-Water Disposal Sites for Dredged Material, Phase l (Central Puget Sounc) 
received during the February 10 and 11, 1988 public meetings; and in written 
forru prior and subsequent to the public meetings are contained in this exhibit. 
Responses to comments generally appear directly alongside each comment. While 
the official 45-day public review period began on January 15, 1988 comments 
were received (and accepted) until March 30, 1988. 

Comment letters and meeting testimony appear in the following order: 

Federal Agencies 

Advisory Council on Historic Preservation - 2/17/88 
U.S. Environmental Protection Agency - 3/2/88 
U.S. Department of Commerce, National Marine 

Fisheries Service - 3/24/88 
U.S. Department of the Interior, Fish and Wildlife 

Service - 3/29/88 

Indian Tribes 

Tribe 

The Tulalip Tribes - 2/29/88 
The Suquamish Tribe - 3/7/88 
Muckleshoot Indian Tribe - 3/14/88 
Puyallup Tribe of Indians - 3/15/88 

State Agencies 

Department of Community Development, Office of 
Archeology and Historic Preservation - 2/5/88 

Puget Sound Water Quality Authority - 2/24/88 
Washington Department of Fisheries - 3/1/88 

Local Agencies 

Agency 

Municipality of Metropolitan Seattle - 2/23/88 
City of Bellevue - 2/26/88 
Port of Everett - 3/1/88 
Port of Everett - 3/11/88 

C-1 
C-3 

C-5 

C-13 

C-19 
C-23 
C-27 
C-31 

C-37 
C-39 
c-43 

C-47 
C-49 
C-51 
C-53 



Local Agencies (con.) 

Seattle, Department of Construction and Land Use - 3/7/88 
Port of Tacoma - 3/11/88 
Port of Seattle - 3/15/88 

Organizations 

· Organization 

Serve Our University Place - 1/15/88 
Pacific Northwest waterways Association - 2/19/88 
Seattle Audubon Society - 2/27/88 
Sierra Club, Cascade Chapter - 2/28/88 
Protect the Peninsula's Future - 2/29/88 
Puget Sound Alliance - 3/1/88 

Private Individuals or Companies 

Individual/Lompany 

Bob and Janice Miller - 2/4/88 
AM. Test, Inc. - 2/10/88 
Jay W. Spearman - 2/22/88 
Bonnie Orme - 2/29/88 
W. Art Noble - 3/7/88 

Public Meeting Testimony - 2/10/88 

Individual 

Don Moos, Washington Public Ports Association 
Jiw Heil 
Doug Hotchkiss, Port of Seattle 
Kent M. Barnard, Argonaut.Society 
Gary D. Severson, Argonaut Society 
Darrel K. Russell, Washington Public Ports Association 
Nancy J. Debaste, Magnolia'"Community Club 
Ursula A. Judkins, Magnolia Community Club 
Polly Dyer, Puget Sound Alliance 
Leslie Sacha, Port of Tacoma 
Bob H. Morton 
Dennis Gregoire, Port of Everett 
Janice H. Miller 
Nancy R. Malmgren 

C-67 
C-69 
C-75 

C-79 
C-81 
C-83 
c-85 
C-97 

C-101 

C-105 
C-107 
C-109 
C-111 
C-113 

C-137 
C-137 
C-137 
C-137 
C-138 
C-138 
C-138 
C-138 
C-138 
C-138 
C-139 
c-139 
C-139 
C-140 
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Advisory 
CowicilOn 
Historic 
Preservation 
The Old l'olt Olllce Building 
1100 Pannsylvanla Avenue, NW. Jll809 
\Vashing«,n. DC20(1().1 

Februart 17, 1988 

Ms. Barbara Ritchie 
NEPA Coordinator 
Department of Ecology 
Mail Stop: PV-11 
Olympia, WA 98504 

Reply to: 

'88 FEB l9 A8:3? 

730 Simm, SlnNII, Room 450 
Colden, Colorado 80401 

REF: Puget Sound Dredged Disposal Analysis Proposed Unconfined, 
Open-Water Disposal Sites for Dredged Material, Phase I. 

Dear Ms. Ritchie: 

• On February 8, 1988, we received notification from the 
Washington State Office of Archaeology and Historic Preservation 
(OAHP) of their concern that planning for the project cited above 
may not be proceeding in accordance with Section 106 of the 

• 

National Historic Preservation Act and its implementing [( 
Regulation 36 CFR 800. Please investigate the steps taken by COE 
to comply with the.se r·egulations for this project, particularly 
36 CFR 800,4-6, and Teport your findings to this office and OAHP. I 
If consultation under the regulations has not begun, we urge that 
consultation begin quickly to assure proper consideration of 
historic properties,' · 

Please contact Alan Stanfill of this office at (303) 236-2682 or 
FTS 776-2682 if you have questions regarding these matters or if 
we can be of assistance. 

Sincerely, 

r:;().✓~ 
7Robert Fink 

Chief, Western Division 
of Project Review 

• 

RalPONSE TO ACIIP 

Response. See exhibit D for correspondence with the Washington State Office 
of Archaeology and Historic Preservation (OAIIP) concerning coordination of 
investigations of submerged properties (shipwrecks that are potentially 
eligible for the National Register of Historic Places) and that could be 
impacted at the preferred dredged material disposal sites. As stated in the 
Corps letter dated April 29, 1988 the Corps, as the lead PSDDA agency in 
addressing submerged properties, has detel'lllined that one ship in the Elliott 
Bay preferred site, the A. J. fuller, is probably eligible, This ship, and 
the other four features detected by sonar at this site, require further inves
tigatloo, and photo documentation (if feasible). The Corps will prepare 
determinations of eligibility and effect for the~- The PSDDA agencies 
have ·agreed to a plan of action to b~ formalized in a Memorandum of Agreement 
(HOA) between the Corps and the OAIIP and ACHP. •The HOA will spell out the 
actions required for the PSDDA management plan to achieve full compliance with 
Section 106 of the National Historic Preservation Act and its implementing 
Regulation 36 CFR 800.4-6, By letter of Hay 9, 1988, the OAHP has concurred 
with the plan of action. Conversations with ACIIP staff have indicated their 
concurrence with the approach and willingness to enter into the HOA. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 

AEPLV TO 
ATTN Of· WD-138 

Colonel Philip L. Hall 
District Engineer 

1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

March 2, 1988 

Seattle District, Corps of Engineers 
.P.o·. Box C-3755 
Seattle, Washington 98124-2255 

Dear Colonel Hall: 

We have completed our review of the draft Environmental Impact Statement 
(EIS), Proposed Management Plan (PMP), and three technical appendices for the 
Puget Sound Dredged Disposal Analysis (PSDDA) Phase I (Central Puget Sound) 
Unconfined Open-Water Di~posal of Dredged Material. This review was conducted 
in accordance with the National Environmental Policy Act (NEPA) and our 
responsibilities under Section 309 of the Clean Air Act. 

As you are aware,, we .are a cooperating agency for the PSDDA effort and 
have been extensively involved in its development and coordination. The PSDDA 
study has focused on identifying and evaluating acceptable sites for the 
unconfined, aquatic disposal of dredged material, defining appropriate site 
management conditions, and developing dredged material tests and 
interpretation guideljnes for assessing the suitability of dredged material 
for such disposal. A full range of alternatives has been analyzed. These 
documents present the four-agency consensus program, and when final, will be 
used by us for Advanced Identification of dredged material disposal sites in 
the Phase I, Central Puget Sound area, under Subpart I of the Section 
404(b)(1) Guidelines of the Clean Water Act, as described at 40 CFR 230.80. 

The PSODA study involved complex, highly technical as well as social and 
economic considerations. This complexity is necessarily, although rather 
unfortunately, reflected in the extraordinary length and density of the five 
separate reports. Although we are pleased that the documents provide a 
comprehensive and thorough presentation of the rapidly evolving 
state-of-the-art regarding dredged material management, they may not be easily 
understood by the lay person whose concern is whether this proposed program 
will provide adequate regulatory protection to Puget Sound. Any efforts to 
improve the readability of the documents would be beneficial. However, we 
believe that the program proposed, which includes sediment evaluation, site 
designation, and follow-on site management actions with periodic program 
review, will not result in significant degradation of the aquatic 
environment. As noted in the documents, we recognize the rapidly changing 
state of dredged material testing and test interpretation. We believe that 

2 
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the provision made in the management plan for annual assessment by the PSDDA 
agencies, with opportunities for participation by other interested agencies, 
organizations, and private citizens, is a particularly compelling positive 
feature of the program. 

We commend the participating agencies' commitment and efforts to reach 
this consensus management program for the Phase I area. 

We have rated the DEIS as LO - ·Lack of Objections, Category I - Adequate. 
An explanation of the EPA rating system for EISs is enclosed for your 
reference. This rating will be published in the Federal Register. 

Thank you for the opportunity to review the draft EIS and supporting 
dOCUIJlents. 

Enclosures 

cc: Ecology 
DNR 
USFWS-Olympia 
NMFS 
COE-ERS 
wow 
WDF 

ti Sin 

~;LeG. 
Regional 

RESPONSE l'O EPA 

Response 1. Comment noted. Portions of the Hansgement Plan Report (NPR), 
FEIS and the Evaluation Procedures Technical Appendix (EPTA) have been edited 
to improve clarity sod understanding by lay readers. 

Response 2. Comment noted. See NPR chapters 5.5.11, 8.5, and 9.2.6 for 
clarifications regarding the annual reviews that reflect the intent of the 
PSDDA agencies to allow all interested parties to participate in this 
process. We expect that an approach similar to that employed in the PSDDA 
study will be used. 

Response 3. Comment noted. 

Response 4. Comment noted. 

2. 
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Mr. Frank Urabeck, Director 

UNITED STATES DEPARTMENT OF COMMERCE 
Nallonal OcHnlc and Acmoepherlc Admlnlelrallan 
NATIONAL MARINE FISHERIES SERVICE 
(NY1AONM(NUL & U:OtNICAl SfRVIC(S DIVISION 
10 N( lllh AYE"'llf. SUl1f l!a-0 
PORfLAIIO. OREGON 91Jl1•2l19 
tSOJ1 llO•S.aQO 

MAR 2 4 1988 F/NWR5 

Puget Sound Dredged Disposal Analysis study 
u.s. Army Corps of Engineers 
Seattle District 
P.O. Box c-3755 
Seattle, Washington 98124-2255 

Dear Mr. Urabeck: 

We have reviewed the Draft Environmental Impact Statement (DEIS), 
the Puget Sound Dredged Disposal Analysis (PSDDAl Proposed 
Management Plan for Open-Water Disposal of Dredged Material, 
Phase I, and supporting documents. Th~ five volumes w~re 
generally well-written, logically organized, and dealt i_n a 
comprehensive fashion with the environmental complexities 
associated with dredged material disposal. Our comments and 
recommendations are based on the National Marine Fisheries 
Service's responsibility for the protection and enhancement of 
marine estuarine, and anadromous fishery resources and their 
supporting habitats. The following comments are organiz~d into 
three sections: I. General Comments; II. Comments on Disposal 
Sites; and III. Comments on Testing and Monitoring. 

I. General Comments 

our first objective in considering the issue of unconfined, 
open-water dredged material disposal in Puget Sound is avoiding 
adverse impacts to the aquatic environment. In our view, upland 
disposal remains the preferred disposal alternative for clean as 
well as contaminated sediments. We believe this view is echoed 
in the mandate of the Puget sound Water Quality Authority 
(PSWQA), which states that "all governmental actions will lead 
toward eliminating the presence of sediments in the Puget Sound 
Basin that cause observable adverse effects to biological 
resources.• This position is further underscored by the 
recently passed Water Quality Act of 1987 amended by the Water 
Pollution control Act. This legislation designates Puget Sound 
as an estuary of national significance, acknowledges the existing 
threats from pollution, development, and overuse to the Sound's 
integrity, and encourages the creation of management plans that 
protect, preserve and restore this valuable aquatic resource. 
Federal, State, municipal, tribal and private organizations have 
also been hard at work to preserve and enhance the integrity of 
Puget Sound. Clearly, these efforts and others establish the r• •• ---=-~ 
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need to afford the protection of aquatic ecosystems in Puget r 
Sound. priority consideration d_uring the evaluation of propos_ed 
activities that pose adverse impacts to these valuable public 
trust resources. 

RESPONSE TO NHFS HARO! 24, 1988 LE1TEll 

General Response. 

Many of the concerns expressed in this letter contrast with the NHFS letter 
dated February 13, 1987 (see exhibit D), which expressed acceptance of the key 
elements of the PSDDA Phase I Management Plan. the concerns expressed in the 
March 24, 1988 letter were discussed with Messrs. Rollie Schmitten, Tho11as E. 
Kruse, and Elnar Wold on April 14, 1988. A draft of PSDDA agency responses to 
the March 24, 1988 letter was provided to Hr. Xruse by letter dated April 29, 
1988 from the Study Director (see exhibit D), the NHFS response of May 9 (see 
exhibit D), 1988 indicates tliat all three of the preferred PSDDA disposal 
sites are now acceptable to NHFS, subject to proper disposal site management 
including adequate environmental monitoring. Also NHFS, a priori, no longer 
opposes the preferred alternative for disposal site management (site condition 
II (SC-II)) but will assess the acceptability of dredged material for disposal 
at the PSDDA sites on a project by project basis. The following detailed 
responses reflect this coordination as well as further consideration of the 
concerns raised. 

Response 1. We agree that the primary management goals for activities affect
ing Puget Sound are the protection, preservation, and enhancement of the 
Sound's resources. The PSDDA management plan fully complies with all Federal 
and state laws and regulations and is consistent with the 1987 Puget Sound 
Water Quality Management Plan adopted by the Puget Sound Water Quality Author
ity (PSWQA). The PSWQA has accepted the Phase I plan with relatively minor 
concerns which have been addressed in the final documents (see the PSWQA 
letter), Unconfined, open-water disposal with Site Condition II (SC-II) has 
been accepted by the PSWQA because: (a) the preferred sites were selected to 
minimize impacts, (b) the sites will be monitored, and Cc) the effects of 
sediments just passing the PSDDA disposal guidelines (SC-II) will be mitigated 
by the cleaner material that will also be placed at these sites. 

Upland disposal of dredged material will be considered as an alternative on a 
project by project basis in accordance with the Clean Water Act (CJA) Section 
404(b)(l) Guidelines. The PSDDA management plan in no way alters this 
requirement nor precludes agency or public review of each project proposal 
involving possible use of Puget Sound for dredged material disposal. However, 
upland disposal is not necessarily the most environmentally protective alter
native when considering human health or impacts on the natural environment 
(FEIS, sections 2.02(c) and 4.02a(l)(b)). Some sediment chemicals are bio
logically active and mobile in an upland environment but would not be in a 
marine environment (Evaluation Procedures Technical Appendix (EPTA) 
II.9.3.5). lll!velopment of new upland sites would involve large areas that are 
presently serving residential or industrial uses or are undeveloped open 
spaces that serve as habitat for wildlife • 



Based on the above considerations, we believe: 

1. The intent of PSDDA should be to provide regulatory agencies 
and resource managers with an open-water dredged material 
disposal opportunity if less environmentally damaging 
disposal alter~at~ves are not available. 

2. Site Condition I criteria should be adopted for all Phase I 
· disposal locations until the relationship between sediment 
. contamination and biological response is adequately 
understood and reliable monitoring techniques that evaluate 
chronic effects are developed. 

3. Each proposed disposal location should be evaluated, 
,managed, and monitored in a manner that is appropriate and 
responsive to its physical and biological characteristics, 
and its standing as a fisheries harvest location for Indian 
tribes in the Puget Sound Basin. 

Although we acknowledge the need for a dredged material 
management program for unconfined open-water disposal in Puget 
Sound, any such program must be subject to and consistent with 
regulations promulgated pursuant to Section 404 of the Clean 
Water Act. In this regard, following implementation of the 
selected PSDDA program, specific projects must be carefully 
evaluated to ensure that the least environmentally damaging 
practicable dredged material disposal technique is chosen to 
avoid unnecessary impacts to public trust resources. Since less 
environmentally damaging alternatives that include upland 
disposal opportunities may be available, unconfined open-water 
disposal at designated PSDDA sites may not be the preferred 
alternative for a given project. 

•Acceptable" adverse impacts to the estuarine ecosystem resulting 
from the disposal of contaminated sediments permittable under 
site management condition II are poorly defined and virtually 
impossible to effectively monitor. We believe site condition I 
should be adopted for all disposa1 areas at this time. The 
preservation, restoration and enhancement of Puget Sound's 
aquatic ecosystems have been afforded priority consideration by 
residents throughout the Puget Sound Basin, Federal and State 
agencies, Indian tribes, local municipalities, and private 
organizations. This mandate requires a cautious approach to 
inwater disposal activities and necessitates the selection of 
site management condition I as the preferred dredged material 
disposal technique at this time. 

• 
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ResPOnse 2. Under existing QIA Section 404(b)(l) Guidelines, s determination 
must be made that there is no practicable alternative before open-water dis
posal can be aliowed. Except as provided under Section 404(b)(2), no 
discharge of dredged or fill material shall be permitted if there is s practi
cable alternative to the proposed discharge which would have leas adverAe 
impact on the squstic ecosystem, so long ss the alternative does not have 
other significant adverse environmental consequences. Practicability takes 
into account environmental ss well ss economic factors. The determination of 
compliance with the guidelines will be made on s project by project basis as a 
regulatory action which is subject to full public snd agency review. Accord
ingly, unconfined, open-water diapoaal of dredged material may not be the 
allowed alternative for s11 projects where this disposal option has been 
proposed. 

Response 3. The PSDDA agencies have concluded that Site Condition I (SC-I) is 
unnecessarily restrictive. SC-II is fully conatstent with all Federal snd 
state laws, sa well ss the PSWQA management plan, snd avoids unacceptable 
adverse impacts. Potential envirOD11ental effects of the alternative site 
management conditions are defined in FEIS section 2.04 by the quslitstive des
criptions of possible biological effects st the site snd by the related quan
titative disposal guidelines in EPTA II-8. Impacts to Puget Sound, under 
SC-II, would be minor sod "acceptable" in the context of the QIA. 

Sampling and biological and chemical testing requirements have been signifi
cantly increased, sod more sensitive bioasssys will be used, than in the psst, 
to ensure that SC-II is not exceeded. As explained in EPTA II-7.2.1 through 
II-7.7, the chemical and biological testing requirements sre baaed on Apparent 
Effects Threshold (AET) sediment chemistry values. Use of these values (AETs) 
does not r.equire an understanding of the cause and effect relationships 
between sediment chemicals and biological responses in order to provide sde
quste protection for the marine environment. The empirical data base, which 
was used to generate the AET values, includes biological teat responses by 
very sensitive test organisms. This data base has been expanded to include 
the results from more recent field studies. 

lbe preferred site management condition (SC-II) does allow sublethal effects 
at the disposal site. However, whether these effects will actually occur is 
doubtful. Huch of the material will have much lower chemical levels than that 
allowed under SC-II guidelines. Frequent physical disturbance from disposal 
operations will drastically alter the benthic community structure, depress 
species diversity and temporarily depress species abundance. Benthic species 
eventually recolonizing the site may be more valuable and available to demer
sal predators, although their abundances are expected to be low during dis
posal periods. Recruitment of benthic colonizers during other periods may 
result in localized enhancement of the benthic community to predators, 
although the sites sre located on sress not known to have high concentrations 
of demerssl-finfish sod shellfish. 

Proven techniques will be employed in the monitoring of the sites. Other than 
for the Navy Port Gardner RADCAD site, the monitoring of the PSDDA sites will 
be the most extensive conducted anywhere snd is designed to verify that site 
conditions sre being met. lbe tests being performed on the dredged material 
before dumping will slao be performed on the disposal sites under the ■onitor
ing plan. 

Response 4. F.sch of the preferred disposal sites wss evslusted on the basis 
of its physical snd biological characteristics (see the Disposal Site Selec
tion Appendix (DSSTA)). The environmental monitoring plan for each site slao 
is site specific (see HPTA, exhibit I). Indian treaty fisheries at each site 
have been fully considered snd actions are planned to avoid possible naviga
tion conflicts between Indian fishing activities snd disposal operations (see 
response No. 10). 

Response 5. We agree. See response Nos. 1 snd 2 above. 

Response 6. We disagree, See response No, 3 shove • 

• 
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According to the DEIS, the preferred disposal sites are 
considered to posse'ss relatively similar physical, hydrological 
and biological characteristics. However, we believe each site 
should be evaluated, managed and monitored individually in an 
appropriate manner that is responsive to the specific 
cha7acteristics of the designated disposal site and adjacent 
habitats. For example, the adoption of site management condition 
I in Elliott Bay would exclude less than 8 percent of the 

·mate7i~l project~d for open-water disposal under site management 
condition II during the next 15 years. Costs associated with 7 
site c~ndition I testing, dredging, and disposal requirements 
would increase by only 2.5 percent. The broad application of 
universal regulations and management techniques throughout the 
Puget Sound Estuary is clearly inconsistent with the evolution of 
site specific resource management and should not be implemented. --1---
II. Comments on Disposal Sites 

l. Commencement Bay: Disposal of dredged material containing 
contaminants consistent with site condition II will 
measurably increase sediment chemical levels within disposal 
site I boundaries, as stated in the DEIS. The sediments at 
this site are relatively clean at the present time. 
Therefore, planned disposal can be expected to have direct 
or cumulative effects on the biota present at the site 8 
possibly reducing population levels and community diversity. 
Sublethal impacts to benthos are possible from chronic 
exposure to dredged material under site condition II. Since 
the degree of food web transfer of contaminants via 
predation or decomposition is relatively unknown, the need 
for site condition I as opposed to site condition II becomes 
apparent. We, therefore, recommend selection of site I 
under site condition I for Commencement Bay. 

• • 
Response 7. See response No. 4. Fach of the three Phase I sites is located 
in low current areas that have been classified as nondiapereive environments. 
This permits environ.mental monitoring of the sites •• In addition to currents, 
there are many other characteriatice that the sites have in common, e.g., low 
natural resource values, minimal conflict potential with most human use activ
ities, etc. 

A regional approach to dredged material management was agreed upon st the 
beginning of PSDDA in response to expressions from various environ.mental 
organizations, the Puget Sound ports, and other Federal and state agencies. 
Agencies and individuals, actively participating in PSDDA, recognize that a 
regional approach promotes predictable and consistent decisions which benefit 
environ.mental resources, the dredging community, and society at large. Having 
the same site management condition at comparable sites is consistent with the 
regional approach which also seeks to maintain equity among the urban embay
ments. From a regional standpoint, the cost increment between SC-I and SC-II 
is nearly $64 million over the 15-year forecast period. This is significant. 

If the tf!FS recommendation were adopted, Elliott Bay dredgers which have sed
iments that fail SC-I guidelines but pass SC-II would be penalized by the 
unnecessary requirement for upland disposal or the extra 20 miles or more 
Cone-way) haul to Commencement Bay or Port Gardner disposal sites. Resource 
impacts would not be significantly lessened by SC-I. 

Response B. With SC-II there may be aa increase in chemical levels within 
some portions of the Commencement Bay site. However, these levels will not 
produce unacceptable adverae effects (see response Noa. 3 and 4 above). Other 
portions of the preferred site which overlay the existing site are likely to 
experience reduced chemical levels as sediments from past disposal may have 
higher chemical levels than would be accepted under PSDDA guidelines. Physi
cal impacts will include short-term reductions in benthic populations and com
munity diversity. This is accepted as a tradeoff of disposal activity. How
ever, no significant impacts are expected to important fishery resources 
(crab, shrimp, bottomfish) as few if any of these resources have been found 

within disposal site boundaries (see FEIS, sections 4.13b(3)(c) and 
4.13b(4)(b)). While resource impacts would not change significantly by going 
to SC-I, the economic impacts would be substantial with the cost of disposal 
estimated to increase by i25 million over the next 15 years. 
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2. Elliott Bay: Sediments at this location are somewhat more 
contaminated. The potential for a commercial shrimp fishery 
is presently precluded by existing contamination. The 
disposal of sediments under site condition II could 
facilitate the persistence or even the further degradation 
of this situation. This proposal appears to be inconsistent 
with the expressed objectives of government agencies and the , 
public to clean up Puget Sound. Adverse effects on 
biological ~esources due to sediment contamination is not 
expected under site condition I. Implementation of this 
management alternative would certainly contribute to the 
restoration of this biological community and a potentially 
valuable fishery. 

Although each of the potential Elliott Bay disposal siteT. 
lie within the usual and accustomed fishing grounds of the 
Suquamish and Muckleshoot Indian Tribes, harvest activities 

10 
• 
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appear to be more concentrated in the vicinity of dispos_al 
site I than in any other portion of Elliott Bay. Potential 
conflicts between disposal operations and harvest activities 

,o 

pose serious consequences to the viability of this site as 
one of the remaining tribal harvest areas in Elliott Bay·---+---

Since populations of shrimp and bottom fishes are larger at 
site I than site II, and potential conflicts between 
proposed disposal operations and existing tribal harvest 
activities in the vicinity of site I pose serious concerns, 
we recommend 'selection of site II under site condition I for 
Elliott Bay. 

• • 

Rcapc,nae 9. Dredged material allowable under SC-II diapoaal guidelines would 
generally be cleaner than aedimenta now at the preferred disposal site. nie 
existing sediment quality 1D much of the preferred site is generally poor as 
documented by studies undertaken by the Puget Sound Fstuary Program (PSEP) 
(Elliott Bay .Action Plan Study). High levels of Ilg, Pb, Cu, PCB's, and organ
ic& including PAH'a have been found within the north Harbor Island area of 
inner Elliott Bay. Other indicators of serious contamination are: localized 
areas exhibiting greater than 80 percent depressions in benthic abundance, 
high incidence of neoplasma in English sole, and high amphipod bioassai 
mortalities. Implementation of SC-I would contribute little more than.SC-JI 
to the restoration of the biological community of the .preferred site, but 
would increase disposal costs by $4 million over the next 15 years. Accord
ingly with SC-II, overall site conditions should improve relative to sediment 
chemistry. SC-II is consistent with cleanup goals (see response No. 1 above). 

Major physical impacts of disposal activities would be largely confined to 
that portion of the site lying below the 1,800-foot-diameter disposal zone. 
This 1a downslope from shrimp and bottomfish resources and the higher biomass 
and diversity which occurs in the shallower stations at the south end of the 
disposal site. Commercially important flatfish species (Dover sole, English 
sole) are more abundant at the alternative site than the preferred site. 

Although a limited commercial shrimp fishery does exist in Elliott Bay, 
catches have been very low in recent years and this may be a consequence of 
aediment quality degradatioo in Elliott Bay, There are other poasible reasons 
that the Elliott Bay fishery is poorly exploited. The shrimp and bottomfish 
resources in inner Elliott Bay are located near or in ship anchorage areas 
where there is considerable marine traffic. A recent side scan survey of the 
preferred site disclosed shipwrecks and other obstructions to nets 'which would 
also make commercial trawling difficult, Donnelly, et al. (1986), assessed 
the two Elliott Bay alternative sites and concluded that disposal of dredged 
material at the alternative nonpreferred site near Fourmile Rock would have 
more impact on commercial flatfish than at the preferred inner bey site. 

Response 10, We recognize the important Indian fishing activities in the 
vicinity of the preferred Elliott Bay site. Dispoaal activity will be managed 
here and at other disposal sites to avoid potential conflicts with tribal 
fisheries. The FEIS discusses these potential conflicts in sections 2.05d and 
4,08c(4), and notes that avoidance of conflicts will be addressed on a project 
by project basis at the time permit actions occur. Also, as the Department of 
Natural Resources (DNR) manages the disposal sites, they will coordinate with 
affected Indian tribes to adjust project disposal plans to avoid Indian fish
ing conflicts, DNR's adjustments may include complete disposal site closure 
or limiting disposal to those daylight hours during which tribal fishing would 
normally not occur. In addition, Corps CWA Section 404(b)(l) permits, which 

are given on a project by project basis, may specify that the dredger must 
comply with conditions specified in DNR site use permita. Co111Dents on pro
posed dredging activities are invited from agencies, tribes, and concerned 
public in each Corps 404(b)(l) public notice published for dredging and dis
posal operations, For Corps Fed~ral navigation projects, the Corps will 
coordinate with the tribes and will consider similar restrictions. Finally, 
the U,S. Coast Guard Navigation Rule 18 states that power driven vesAels 
underway must avoid fishing vessels, 

Response U. Your comment ts noted. We believe that site I is the best 
alternative for the reasons given in the EIS and in conaideration of all the 
public co111Dents received to date. Also, see response Nos. 9 and 10 above, 

• 
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3. Port Gardner: Existing sediments at site I do not c_ontain 

elevated levels· of chemicals of poncern. Disposal of 

• 
' 

dredged _material under site condition II w<;>uld inc7ease 
sediment chemical levels within the boundaries of site I, /2. 
sublethal impacts to onsi te benthos are possible from 
chronic exposure to chemicals present in disposed sediments. 
Cumulative effects could reduce population levels and 
community biomass, with food web impacts occurring offsit_e_._-t--

High concentrations of Dungeness crabs occur less than. a 
mile from the disposal site. The DEIS concludes that since 
the dredged sediments would contain approximately the same 13 or less food value as the existing sediments at the site, no 
significant increase in the number of crabs can be expected 
at the site following disposal. This conclusion appears to 
be unfounded. -----11---

Cumulative impacts to aquatic organisms and the confusion to 
disposal site monitoring posed by the implementation of 
management condition II and the proposed dispo~al of 
approximately 1 million cubic yards of contaminated •~ 
sediments in Port Gardner Bay by the US Navy are matters of 
concern that have not been addressed in these documents. We 
again stress the importance for adoption of site condition 
I which would preclude adverse impacts to valuable fishery 
r~sources including mobile populations of Dungene~s crabs. 
we recommend selection of site I under site condition I. 

---+--
III. Comments on Testing and Monitoring 

The overall plan clearly represents a major improvement over the 
previous methods used to judge the suitability of dredged. 
material for unconfined open-water disposal (e.g., the Fourmile 

IS 

Rock guidelines). Moreover, we view the inclusion of a mec_hanism 
for annual review and modification of the recommended sediment 
testing methods and disposal site management to repres1:nt a 
particularly important feature of the overall plan. Duri~g o_ur 
review we identified a few aspects of the testing and monitoring 
programs which should be carefully scrut~nized when the _selected 
program is placed in effect and data begin to become available. ----------

• 
Resewe 12, We disagree with your conclusion for reasons given in response 
3. -II would allow a higher lev~l of chemicals than presently are thought 
to ezist at the preferred Port Gardner site, However, as previously stated, 
the SC-II disposal guideline precludes uoacceptable adverse impacts, Baseline 
monitoring, which was accomplished in May 1988, gathered background sediment 
quality data for the preferred site. lhe FEIS concludes that impacts to 
benthic resources, mobile crab and shrimp resources, and demersal fish 
resources will not be significant as few of these resources are found within 
the preferred site. See FEIS sections 4,13b(3) and 4,13b(4). SC-I would not 
significantly change environmental impacts, but would result in an increase of 
$35 million in disposal costs over the nezt 15 years, 

Response 13, Comment noted. The FEIS section 4,13b(3) tezt is revised to 
state that no significant increase in crabs is Sliticipated based on depth of 
water instead of the relative food values of bottom sediments. 

Res!°Jse 14, We do not concur with your recommendation for SC-I (see response 
Nos. and 7), Cumulative impacts of SC-II material at Port Gardner were 
evaluated and are discussed in the EIS section 4,13d, We believe that moni
toring by both PSDDA and the Navy will distinguish effects attributable to 
each activity, The prevailing bottom currents in Port Gardner flow in a 
northwesterly direction as stated in DSSTA. Therefore, it is unlikely that 
dredged material disposed at the PSDDA site will be transported to the south
east onto the Navy's RADCAD disposal site, Ten chemical monitoring stations 
have been specified in the PSDDA baseline monitoring plan to check for the 
unanticipated movement of material between the Navy' dis1><>sal site and the 
PSDDA site. These will be chemical stations established on the perimeter of 
the PSDDA site and at backgrouod "benchmark" stations to help assess potential 
movement of chemicals through the water column, The Navy has also addressed 
this concern by locating chemical and biological monitoring stations towards 
the PSDDA site, The Navy monitoring will address the potential movement of 
material from the Navy site to the PSDDA site employing sediment traps and 
other devices, The same personnel of the Corps, EPA, Ecology, and DNR are 
reviewing both the PSDDA and Navy monitoring activities. This should further 
assist coordination activities, 

Re■ponse 15, Comment noted, NMFS is encouraged to participate in the annual 
raviewa of the PSDDA unagement plan, We agree that all a■pect■ of dredged 
Mterial testing and diapo■al ■ite monitoring should be carefully ■crutiniced 
in order that timely adjustment■ and improvements are made in the public 
intereat, 
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As you are well awa're, the "Apparent Effects Threshold" (AET) 
approach for defining critical concentrations of the PSDDA 
chemicals of concern has certain scientific limitations. For 
example, adverse effects thresholds were defined solely on the 
basis of three acute effects bioassays, two of which are of 
uncertain value in assessing toxicity of sediment-associated 
contaminants as th~y deal with water-soluble compounds (oyster 
larvae and bacterial bioluminescence bioassays of saline 
elutriates), and on changes in benthic community structure, a ,~ 
parameter which is difficult to strictly relate to chemical 
contamination. Lacking from the attempt to define critical AET 
was a consideration of chronic lethal and sublethal effects. In 
this latter regard, we recognize that the lack of any 
scientifically developed and generally accepted chronic 
effects sediment bioassays was a majoi:: constraint. In any 
event, since the concentrations identified as screening 
levels should be protective of environmental quality, our 
principal concern is , that the SL values be viewed as a 
• first cut•. As part of the annual review process, these 
concentrations should be critically evaluated and adjusted 
when new data and/or new test methods indicate such a change 
is appropriate. 

There is recent evidence that relatively high concentrations of 
selected butyl tin species (e.g., dibutyltin, tributyltin) are 
detectable in sediments and biota of urban waterways of Puget 
Sound. We understand that tributyltin and related compounds are 
currently being evaluated for inclusion in the PSDDA list of 17 

chemicals of concern. We would, however, like to suggest the 
need for priority consideration. Their inclusion would be 
particularly important'when dealing with sediments from harbors 
and other boat moorage areas. 

The scientific ratio~al~ for the testing of saline extracts of 
sediments with either the oyster larval or bacterial 
biolumineacence bioasaaya is unclear given the PSDDA focus 
on sediment-associated contaminants. In contrast to what is 
stated in these reports, there is no direct evidence to 
suggest that a saline extract in any way approximates the 
bioavailable fraction of sediment-sorbed contaminants. 
Indeed, to the contrary, chemical analyses show that a 
variety of water-insoluble sediment-aorbed contaminants that 
are not detectable in saline extracts are bioavailable to 
benthic organisms. Both the oyster larval and bacterial 
bioluminescence bioassays can be useful teats of toxicity 
when used in an appropriate fashion. Both bioassays have 
proven potential as indicators of water column toxicity. 
Moreover, we have ,described in the peer-reviewed scientific 
literature the use of the bacterial bioluminescence assay (8 
for comparing and ranking sediments based on toxicity of 
organic extracts. However, such an approach clearly does 

6 

not address the issue of bioavailability (just as the salinel 
extract approach does not) nor were any claims ever put 
forth that this was the case. Nevertheless, a bioassay of 
an organic extract does provide a direct measure/ indication 
of the toxicity of aediment-sorbed chemicals. Accordingly, 
the PSDDA program should consider testing organic extracts 
of sediment with the bacterial biolumineacence assay in 
parallel to the testing of saline extracts. ·· 

• 

Reapooae 16. We agree that, while u:isting screening level (SL) chemical con
centration■ are protective of the environment, they should be considered a 
"first cut." The best available tools for assessing dredged material will be 
used. Updates to the PSDDA evaluation procedures, and perhaps use of other 
teat ■, are possible as ■ore and better information becomes available. For 
example, ve acknowledge that ·there is a need for better biological testing to 
fully assess chronic and sublethal effects of sediment chemicals of concern. 
Preaeotly, in cooperation with NOAA/NMFS, we are conducting additional atudies 
that we hope will lead to such a teat for regulatory decisioo■akiog. 

Rearroae 17'. We believe we are giving butyltto·s the priority you auggeat. 
Buty tins have been detected in sediments of some Puget Sound marinas in 
recent months. To date, none of the areas with elevated butyltios have cor
related with known problem areas in the AET database. The potential effects 
of theae chemical sedime.tits needs to be aaseased in Puget Sound, and standard 
analytical methods within the capabilities of local laboratory should be 
developed. Further evaluation of butyltios is occurring during the PSDDA 
Phase II studies as indicated in section 11-7.1.2 of EPTA with support from 
NOAA/NMFS. Future revisioos to the PSDDA chemicals of concern list may 
include butyltios and other chemicals. 

The text in sections II-7.1.2 and 3 of EPTA have been revised and the poten
tial deciaioomakiog consequences of data gaps for chemicals are now discussed. 
Recent review of AET's by an EPA contractor (PTI, Inc.) indicates very high 
aeoaitivity and efficiency for the AET method. Tbis auggests that, should 
tributyltios turn out to be significant sediment toxicaots in the Sound at 
large, they are covarying with other toxicaots or else are highly localized. 
Thus, we concluded that the AET's are currently protective of the environment 
despite some lack of data. 

Response 18. We have reconsidered the oyster larvae and bacter~al (microtox) 
procedures you reference. Both are considered to be indirect or "remote" 
indicators of sediment toxicity. Suitable beothic test alternatives have not 
been identified at this time, although better tests may soon be forthcoming 
via PSDDA and EPA bioassay comparisons and chronic effects investigations. 
Coat coosideratioos favor microtox over other methods. On the other hand, our 
relatively limited experience with microtox suggests that it should not be 
relied upon as the sole decisioomaking tool at this time. Therefore, it is 
only used for corroboration of other tests. We agree that no conclusions 
should be drawn from microtox regarding bioavailability of the chemicals of 
concern in the sediment phase. Saline sediment extracts expose the test 
organisms only to the water soluble chemicals that sre readily available for 
organism uptake. Use of an organic extract is theoretically sn appealing tool 
for assessing relatively water insoluble sediment chemicala. However, there 

is a management concern that this protocol has led to results which are 
extremely difficult to interpret quantitatively. Qualitative rankings are 
possible using this method, but the utility for decisionmaking of the organic 
extract method is presently limited. We hope that the ongoing EPA bioassay 
comparison study will provide further insight to chronic responses of organ
ia■s to aedimenta and will result in improved guidelines for interpretation of 
both saline and organic extract methods. 

• • 
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The disposal site monitoring plan could be made stronger by 
including additional predisposal samplings. Meaningful 
biological baselines typically incorporate data collected 
over several seasons and many years. 

l'l 

The routine analysis of sediments for the more water-soluble 
PSDDA chemicals of concern (e.g., phenois) is of limited value 
unless dealing with sediments from near known point-sources of (l.g} 
thes~ ?omp?unds. Such water-soluble contaminants would rapidly 
partition into seawater and would not become sediment-sorbed. 

Phthalates are a particularly difficult group of compounds to 
obtain a:c~rate data on sediment concentrations due to the myriad 
opportunities for extraneous phthalate contamination ·during (r 
sediment collection and analysis. Any data on phthalate 
concentrations used in a regulatory framework should be accepted 
only if accompanied by rigorous OA/OC data. ___ _._ __ 

The_preceeding comments. and technical review a~e provided by the 
Environmental and Technical Services Division in concert with the 
Northwest and Alaska Fisheries Center. If you have any questions 
regarding the contents of this letter, please contact Rob Jones 
of my staff at (503) 230-5429. 

d:Et~.q 
Einar Wold 
Division Chief 

CCI F/NWC6 - U. Varanasi 
Suquamish Tribe - D. Kirkpatrick 
Muckleshoot Tribe - M. Bradley 
USFWS, ES, Olympia 
EPA, Seattle 
DOE 
wow 
WDF 
PSWOA 

• • 
Response 19. We acknowledge your concern for having more predispoAsl d11t11 for 
later use in monitoring evaluations. However, we believe that the sampling 
n011 planned will result in adequate data within reasonable cost constraints. 
The monitoring plan includes predisposal background benchmark stations as a 
means to detect variation within the disposal site embsyment from sources 
other than dredged material. The-sampling and analysis designs will be 
reviewed and revised as appropriate as monitoring date are gathered. Sampling 
will be conducted at the same time of year for the 15-year monitoring period 
n011 planned. This will avoid data comparison problems due to seasonal 
variations/cycles. 

Response 20. We agree that phenols should not be routinely analyzed after 
they are known not to be present in a given dredging area or bey. This is 
also tl'ie case for all PSDDA chemicals of concern (see section 5.5.1 of the 
Hl'R). H011ever, we are aware that point sources other than pipe discharges can 
put phenols into the aquatic environment. We believe that initial checking in 
an ares is warranted in the absence of specific information on the presence of 
these chemicals. 

Response 21. We fully agree with the need for rigorous quality assurance/ 
quality control (QA/QC) when the analysis of phthslates is required. The 
reco111Dended Puget Sound protocols will be required for the regulatory analysis 
of material to be dredged. Also, the concern for laboratory contamination was 
pivotal in the decision to establish relatively high SL's for these chemi
cals. At these higher concentrations, lov--level laboratory contamination is 
less of a concern. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Fish enrl Wildlife Enhancement 
2625 Perkmont Lene SW, Bldg B 

Olympie, Washington 98502 
206/753-9440 FTS 434-9440 

March 29, 1988 

Mr. Frank Urebeck, Director 
Puget Sound Dredged Disposal Analysis Study 
Seattle District, Corps of Engineers 
P. 0. Box C-3755 
Seattle, Washington 98124 

Re: Draft Environmental Impact Statement, Management Plan, and 
Technical Appendices -- Proposed Unconfined Open-Water Dis
posal Sites For Dredged Materiel, Phase l (Central Puget 
Sound) 

Deer Mr. Urabeck: 

We have reviewed the subject Puget Sound Dredged Disposal 
Analysis (PSDDA) documents prepared pursuant to the National and 
State Environmental Policy Acts. We offer the following comments 
for your use and consideration. 

GENERAL COMMENTS 

The draft documents synthesize en elaborate end significant 
three-year ioteragency study to improve the evaluation and 
management process governing unconfined, open-water disposal of 
dredged materiel. Study baseline investigations have contributed 
to en increased understanding of the demersel fishery resources 
end candidate disposal eites in Central Puget Sound. 

The Fish end Wildlife Service (Service) endorses the study goal 
end objectives. However, several key issues need to be 
reevaluated end fully addressed in the final document, to better 
protect public trust resources of concern end to garner wide
spread acceptability of the proposed Phase I plan. 

The key concerns of the Service are: ( l) selection of the 
preferred Elliott Bey end Port Gardner disposal sites, ·end 
adverse potential impacts that may occur et these end the 
Commencement Bay sites; end (2) study issues related to the 
proposed Site Management Condition for a 11 Phase I sites. 

• • 



SPECIFIC COMMENTS 

Central Pugel Sound Disposal Sites 

). 

2. 

3. 

Blliotl Bay The Service cannot endorse selection o( th_e ___ _ 
proposed inner Rlliott Day site. Fewer potential impacts to 
shrimp and bottom(iah resources would occur at the alternate 
(i.e., Site 2) outer Bay si ... ne■ 1ca1a 01 concern 1n 
dredged material would also be subjected to increased mixing 
and shearing forces fro■ the Duwa ■ ~ah River plume at the 
inner site. Conteminant auapenaion in the water column 
would be most prevalent during the winter, which coincides 
with the primary February-March dredging period. 5e1ect1on 
of either site poses the potential to disrupt fishing 
activities of the Muckleshoot and Suquamiah tribes. Site 2 
appears to be the environmentally leas damaging disposal 
site option, if indeed tribal fishing is leas concentrated 
there, and mutually satisfactory mitigation measure ■ can be 
achieved with the affected tribes. 

© 

Port Gardner - Dredged material disposal at either Site l 
or Site 2 poses greater overall potential ~mp~cta than wo~ld 
occur at Site 3 in Saratoga Passage. This 1s due to in
creased concentrations of important fishery (i.e.,_Dungen~as 
crab, shrimp, and bottom(ish) resources, and tr~bal dri~t 
net fishing in proximity to Port Gardner. Site l 1s ala? 1n 
close proximity to the U.S. Navy's preferred confined 
aquatic disposal (CAD) site. Site 2 overlap~ the preferred 
CAD site. The integrity or the dredged material cap at the 
Navy's CAD ■ ite could be adversely affected by further 
disposal of PSDDA-sanctioned material. ~urt~ermore, the 
interpretation o( both Navy and PSDDA mon1tor1ng programs 
would be confounded by disposal at either Site l or 2. 
Accordingly, we recommend selection of Site 3 in Saratog_a ____ , __ 
Passage. 

Other Disposal Site Assessment Issues PSDDA-sanctioned 
dredged material disposal activities will not occur in a 
regulatory or developmental vacuum. The Service recognizes 
the difficulty in forecasting future dredged material 
volumes snd the limitations in realistically assessing 
alternate disposal scenarios. However, the draf~ environ
mental impact statement (EIS) presents an incomplete 
assessment of several significant issues that pose poten
tial, cumulatively damaging impacts. 

We request 
acknow)P.dge 

• 

the impAcl analyses in the EIS be modified lo 
and heller address the following three issues. 

• 

RESPONSES TO FWS COMMENTS 

Response 1, Comment noted. See response No. 9 to NHFS letter. 

Response 2. Currents are actually less at the preferred site than the 
native site, located near Fourmile Rock, Consequently, there would be 
potential for resuspension of dredged material placed at the preferred 
(see DEIS and PEIS sections 2,03j), 

alter
leas 
site 

Response 3. TribAl fishing conflicts will be avoided through disposal site 
use restrictions. See response No. 10 to NHFS letter, 

Response 4, AsJ acknowledged in the DEIS and FEIS the potential for natural 
resource impacts are lower at alternative site 3 (Saratoga Passage) than at 
aites 1 or 2. However, the proximity of aite 3 ·to-proposed aquaculture acti
vitiea must also be conaidered and the extra haul distance from aite l to site 
3 would increase disposal costs significantly, from $0.25 to $0.50 per cubic 
yard (c,y.), limiting the practicality of this site, The Tulalip Fish 
Advisory Commission letter of April 26, 1988 (see exhibit D) indicates that 
the tribes may now be willing to accept site l provided that treaty fishing 
conflicts are avoided and proper site management occurs. 

Crab trawling investigations in Port Gardner during 1986 and 1987 indicate 
that crab densities at and in the vicinity of site l are low and well below 
the Washington Department of Fisheries (WDF) commercial harvest threshold 
density of 100 crab/ha. Additionally, the preferred site is 0,75 nautical 
miles from crab concentration areas to the northeast, east, and southeast, 
which should provide an ample buffer between the site and crab resources, 
Bottom tidal currents are very weak at site land exhibit a net movement to 
the northwest away from the crab concentration areas. Accordingly, crab con
centration areas to the south and southeast should not be impacted by dredged 
material from the PSDDA site. Also as noted in the DEIS and PEIS sections 
4.13b(3) and 4.13b(4) few shrimp and bottom fish resources have been found 
within site 1, Therefore little impacts on these resources are expected. 

Water depths of over 400 feet at the preferred site will provide a sufficient 
buffer between the disposal site and salmon returning to Port Gardner during 
the "milling" period prior to their upstream migrations. Because adult salmon 
do not feed on the bottom at the depths of this disposal site, there is no 
reason to believe that the site will attract these fish. The fishery closure 
period (March 15 to June 15) will reduce direct conflicts between juvenile 
salmonids and dredging and disposal activities. 

Site management conditions/restrictions will be imposed during seasonal ~ribal 
fishing activities to avoid conflicts with tribal fishermen (see responRe 
No. 10 to N-IFS letter and FEIS, section 2.05d(2)). 

Disposal at site l will not impact the Navy's CAD site as tight controls will 
be placed on dredgers using the PSDDA site to ensure that all dredged materiAI 

is discharged within the 1,800-foot-diameter disposal zone. Ongoing monitor
ing coordination will enable impacts from site l use to be distinguished from 
impacts associated with the CAD site. See response No. 14 to NHFS letter • 

• 
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First, adoption and use of Elliott Bay Site 1, in conjunrr-
tion with construction of the Elliott Bay Marina, poses a 
aignificant and unacceptable impact to Treaty Indian 
fisheries, for which •eaningful mitigation is not proposed. ~ 

Second, the commitment of up to 700 acres of demeraal 
habitat in Port Gardner for dredged material disposal, in 
proximity lo a ■ajor Dungeness crab concentration area, is a 
aignificant and potentially avoidable acti 1na y, 

'potential contaminant impacta at PSDDA-sanctioned sites due 
to the diaposal of.dredged material from either Federal or 
State Superfund listed sites, such as Commencement Bay, are 
not addressed. The draft fails to discuss this concern, and 
describe the relationship between the proposed PSDDA plan 
and statutory provisions of both Federal and State Superfund 
programs. · ------

Proposed Site Management Condition 

We do not endo~se adoption of the proposed Site JI condition, 
which would allow "minor adverse effects" to biological resour_c_e~s-...--
within the disposal site. This management condition would permit 
chronic ~oxicity, and impaired reproductive and sublethal 
biological resource effects to occur at, and in close proximity 
to, the disposal sites. 

We recommend adoption· of site management condition I for 
initial five-year disposal site permit and monitoring analysis 
period. This Site Management Condition would provide greater 
environmental protectiveness and result in "no adverse acute 
chronic effects." Te rat1ona e or t 1s recommen at1on 

1. 

2. 

The presently proposed biological and chemical guidelines 
reflect a less conservative approach to assessing a severe 
indicator (i.e., mortality) of biological effects than 
expected, or is presently practicable and appropriate. This 
shortcoming is further compounded by the lack of viable 
sublethal/chronic effects tests. 

The uncertain relationship between concentrations of 
chemicals and biological effects suggests that selection of 
Maximum Chemical Level l (MLl) is environmentally prefer
able to adopting ML2 values. The MLl is equal to the lowest 
apparent effects threshold (AET), while ML2 is equal to the 10 

highest AET for a range of biological indicators. The more 
conservative MLl criteria correspond with Site Management 
Condition I, and are generally indicative of chemical 
concentrations above which an unacceptable adverse effect is 
always expected for one biological indicator. 

• • 
Response 5, See response No, 3 above, Indian fisheries impacts were given 
special consideration during the PSDDA study (see Management Plan Report (Ml'R) 
chapter 2.8; FEIS section 2,0.5d(2)), Native American fisheries impacts were 
assessed in the FEIS (see section 4.08(c)(4)) for the preferred site in 
Elliott Bay. Site location and site management provisions of the PSDDA 
management plan are expected to mitigate any potential biological resource 
impacts and human use conflicts (see DEIS and FEIS section 5.05 and CEQ 
regulations at· 40 CFR 1508,20). 

Crab resources were carefully considered throughout the PSDDA siting process. 
lbe preferred Port Gardner site was selected over alternative site 2 to 
further remove the disposal site from crab concentration areas. As discussed 
in the FEIS, section 4,lJb(J), on or offsite impacts to crabs from disposal 
activities are not expected to be significant, The cumulative impacts of the 
PSDDA preferred site and the Navy RADCAD site are discussed in the FEIS, 
section 4,13d. Impacts to crabs will be carefully monitored by the Navy and 
data evaluated by the regulatory and resource agencies throughout the 
project's construction, and post construction for a period of 10 years. ( 
resource issues have been thoroughly addressed by PSDDA and the Navy such that 
the cumulative impacts of both PSDDA and the Navy disposal activities should 
not result 1n an unacceptable adverse impact to crab resources in Port Gardner. 

Response 6. The 1985 PSDDA plan of study focused on the unconfined, 
open....,ater disposal of material dredged for the purposes of navigation main
tenance and development. Material dredged solely for the purposes of con
taminatiCll cleanup (e,g,, Superfund program activities) was not included in 
the scope of l'SDDA due, in part, to an assumption that sediments to be removed 
by cleanup programs would not be acceptable for ID\confined, open-water dis
posal 1n Puget Sound. Also it was left to the ongoing Superfund programs to 
establish the appropriate remedial action plans. We do not anticipate sedi
ments requiring removal as a Superfund action will be allowed at any of th,~ 
PSDDA disposal sites, The text of the MPR (sections 2,5 and 2,6, 3) has be,,n 
revised to reflect the above. 

Response 7. See response No. 3 to NHFS letter. 

Response 8. See responses No, 3, 7, 8, and 9 to NHFS letter. 

Response 9. As discussed in the section 5,4,2 of the MPR, the PSDDA biologi
cal tests are the most appropriate of available tests, Because of concerns 
with possible sublethal effects, the selected bioassay species represent some 
of the more sensitive species availRhle for laboratory testing, Further, 
though the tests are "acute"" (short term), they do not solely measure lethal
ity. Abnormality in the bivalve larvae test and other sublethal effects in 
the microtox test are also included in the test results. The screening and 

maximum concentration levels set forth for each chemical of concern also 
reflect consideration of the beothic apparent effects threshold, which pro
vides some assessment of chronic community effects. While none of these indi
cators is adequate to independently assess the effects of concern, they 
combine to provide a weight of evidence that is useful in the interim in 
characterzing and protecting against potential sublethal effects. 

PSDDA efforts to develop a chronic sediment bioassay, initiated in Phase I, 
are continuing in Phase II, The status of chronic sediment testing procedures 
is described in sections II-6.4.2 and II-6,5 of the EPTA, The Phase I efforts 
(work conducted by NOAA-NHFS) to develop a chronic test are described in 
exhibit E-22 of the EPTA, 



• 

Response 10, nie difference in adverse effects that may occur at the sites 
between SC-I and SC-II ia pr_imarily a result of the biological disposal guide
lines (where SC-I would allow no effects and SC-II would allow one of four 
test species to ahov some adverse effects), Screening level values are iden
tical for SC-I and SC-II, such that environmental protection provided by the 
chemical guidelines does not differ between the site management alternatives. 
It ia the uncertainty in relating chemical concentrations to adverse biologi
cal effects that suggests a higher maximum level (HL) value, A higher HL 
value does not signify a lesser standard of environmental protection, but 
rather that more material will be subjected to direct biological testing to 
reach a disposal decision. In other words, material that exceeds HLl values, 
but is less than HL2 values, would not be ·acceptable· under SC-II without 
meeting the biological testing requirements, 

Response 11. 1bough the Apparent Effects 1breahold (AET) values were not the 
sole basis for the proposed SL and HL guidelines, completed and ongoing scien
tific review of the A.ET method and values is resulting in increasing recogni
tion of the applied strengths and management utility of the A.ET approach to 
the development of sediment quality values, During development of the SL and 
HL values, the AET values were teated to determine their ability to correctly 
predict toxicity in the Puget Sound data base, nie reliability of SL and HL 
values were also teated on several case projects. Testing of the SL and HL 
values with the recently expanded Puget Sound data base has also been accom
plished, In all cases, the teats have shown the SL and HL values to be reli
able predictors of the presence or absence of adverse effects, nie SL values 
have been shown to be environmentally aenaitiv~ and the HL values have been 
shown to be coat effective. Additionally, the methodology will be presented 
to the EPA Science Advisory Board in July 1988, Further discussion concerning 
the scientific acceptance and validity of the AET concept, and the relation
ship of the AET values to the proposed PSDDA SL and HL values, has been added 
to the text in sections II-7.2, II-7.3 and II-7,4 of EPTA, 

See response lb. 6 above, concerning the disposal of Superfund material at the 
proposed PSDDA si tea • 

• • 
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Reservations with the scientific acceptance and validity of! 
the AET concept also dictate our endorsement of this more 
conservative MLl criteria. Potential concern for the 
diapoaal of dredged material from Commencement Bay Near- 11 

shore Tideflata Superfund "problem Brees" with contaminant 
concentration& that exceed lowest AKT values would also be 
alleviated. --I--

3. The presently proposed.test guidelines do not include oil 
end grease content, end several other "red flag" 
contaminants have been- exiluded as PSDDA chemlcals of 
concern. Conspicuously absent contaminants that can be 
toxic in trace amounts are butyltin compounds, phlalate acid 
esthers (PAE's), and polychlorlnated dibenzodioxin (PCDD) 
and its congeners. Some of th~se "red flag" contaminants and 
other lipophilic PSDDA chemicals of concern may be dispersed 
via the oil/grease fraction in dredged material. Potential 
impacts could be further minimized by adoption of ML) 
criteria, and by integrating a rigorous oil/grease test 

I 

standard in the guidelines. ---11--
4. 

5. 

Although sediment chemical monitoring data from all three 
candidate disposal sites may be available by mid-1989, 
biological monitoring results will not be achieved for at 
least four years (i.e., late 1991). This extended time 
period, coupled with the nonspecific "consideration" of 
contingency actions by PSDDA agencies to rectify possible 
site problems, is of concern and should be reevaluated. 

Four disposal sites within known dispersive zones of 
feasibility are being evaluated for PSDDA Phase II (North 
and South Puget Sound). We foresee that adoption of 
dispersive PSDDA disposal sites will likely dictate 
selection of Site Management Condition l to preclude 
degradation of the aquatic environment pursuant to the 
Section 404(br(l) guidelines. The problematic issue of 
differing Site Management Conditions for Phase I and Phase 
II sites has been identified, but not satisfactorily 
addressed to date by PSDDA study agencies. 

SUMMARY COMMENTS 

The Corps and other participating PSDDA agencies ere to be 
commended for this ongoing effort to establish a strengthened 
interagency management plan governing the unconfined, open-water 
disposal of dredged material. We do not concur with the analysis 
of impacts governing the selection of the presently preferred 
disposal sites in Elliott Bay and Port Gardner. The draft EIS 
also inadequately addresses cumulatively damaging impacts to 

• • 
Response 12. PSDDA agencies chose to refine the historic practice of measur
ing oil and grease concentrations in dredged material by substituting direct 
measurement of those chemical compounds of concern found in petroleum and com
bustion products, Consequently, the PSDDA list of chemicals of concern 
includes 16 polynuclear aromatic hydrocarbons (PAH'a), Heasurement of oil and 
grease does not identify the presence or quantify the concentration of these 
priority pollutant chemicals. 011 and grease measurement will not distinguish 
between products of petroleum origin and oils from other natural sources. In 
addition, the fraction of oil and grease that is available to be released to 
the water column and the sea surface cannot be predicted from a totaJ oil and 
grease analysis, Oil and grease found in bottom sediments is considered to be 
substantively in a form that is not readily available for dispersal, It is 
often associated with particles that will settle and it has been processed to 
some degree during settling, Mechanically dredged material, released in a 
single dumping action from a bottom release barge, will also minimize the dis
turbance of the material and the release of oil ·fractions, For these reasons, 
the measurement of oil and grease in material to be dredged is considered to 
be a relatively general indicator that does not directly contribute to an 
assessment of the potential effects of dredged material disposal, Though the 
analysis of PAH's is considerably more expensive, the information can be 
related to possible adverse biological effects of material disposal, Discus
sion of dredged material disposal effects on the sea surface microlayer is 
provided in section II-2,3,3 of EPTA. 

Six phthalates are currently included in the PSDDA chemicals of concern list, 
and their measurement (or suitable existing information) would be required in 
material to be dredged, Though tributyltin (TBT) will be analyzed during site 
monitoring baseline studies, organotins and 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
(TCDD) are not currently included on the PSDDA list, Discussion of butyltins 
and chlorinated dioxins is contained in section II-7.1,2 of EPTA. As indi
cated, further research is needed with both of these chemical groups. The 
potential distribution and effects of these chemicals in Puget Sound sediments 
needs consideration, and analytical methods and local laboratory capabilities 
need developing before they can be added to the regulatory list for dredging 

projects. 

See also response No. 17 to ~FS letter. 

Response 13, Chemical analysis and bioassays will be performed on sediments 
taken from the disposal site the first year following initial disposal site 
use, These will provide early warnings if anticipated site conditions are not 
being met, Offsite biological measures are intended to augment the onsite 
bioassay and perimeter line chemistry checks. Biological sampling and 
analysis (other than bioassays) will be accomplished when sufficient volume 
has been placed at the site that a check for offsite effects is reasonable. A 
minimum of 45,000 c.y. should be placed at the site prior to initiating off
site biological sampling, In any case, offsite biological checks will be 

accomplished by the third year of disposal site use. The PSDDA Monitoring 
plan specifies steps in the analysis of monitoring data and in dealing with 
unanticipated problems, See HPTA, exhibit I, 
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Treaty Indian fiahiog in Elliott Bay, and aubatantial habitat 
i ■pacta that will adversely affect i ■portant fishery resources in 
Port Gardner. Potential contaminant i ■pacta attributable to the 
disposal of dredged material fro■ aquatic Superfund sites ■erita 
discussion. A conservative Site Management Condition I is 
reco■mended ea the least environmentally da■aging dredged 
■aterial management plan option for candidate Central Puget Sound 
sites. 

·We appreciate thr. opportunity to review and co■ment on the draft. 
documents. Pl~aae contact John Cooper of this office at telephone 
206-753-9440 if you have questions regarding these comments. 

Sincerely, 

£~R~ 
Lynn P. Childers 
Acting Field Supervisor 

c: RO/FWB 
RO/BC 
BIA, Everett 
BPA, Seattle 
Muckleshoot Indian Tribe 
PSWQA, Seattle 
Puyallup Indian Tribe 
Suquamish Indian Tribe 
Tulalip Indian Tribe 
WDE, Olympia 
WDF, Olympia 
WDNR, Olympia 
WDW, Olympia 

• • 

&eapooae 14. Diapoaal guidelines for the Phase 11 diapoaal sites will also be 
liiised oo the Section 404(b)(l) guidelines. We espect for Phase 11 oon
diaperaive sites, the disposal guidelines will be the same as for Phase 1. 
For the Phase 11 dispersive aitea, located in high current environment& where 
eoviroomeotal monitoring is difficult and coat-prohibitive, we are tentatively 
proposing more restrictive disposal guidelines. Host elements of the guide
lines are the same as those that will be used for the nondispersive sites. We 
11ee no problem in having &lightly different guidelines when conditions warrant 

this. 

• 
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~r. Frank Urabeck 
Seattle District, Corps of Engineers 
Post Office Box c-3755 
Seattle, ~ashington 9812~ 

Dear Mr. Urabeck, 

February 29, 1988 

The Tulalip Tribes would like to submit these comments regarding 
the Draft Environmental Impact Statemen~ and Proposed Management 
Plan For Unconfined Open Water Disposal Sites For Dredged 
Material In Central Puget Sound. 

'ile believe that the Puget Sound Dredged Disposal Analysis 
(PSDDA) process is a good one and we support continued 
multi-agency cooperative management and planning. While our 
ability to participate in this process has been restricted due 
to the limited size of our staff and the multitude of important 
natural resource issues in which we are involved, we hope our 
comments will receive equal weight to information already 
generated through the PSSDA process. 

The Port Gardner and Elliot Bay alternatives lie within the 
Tulalip Tribes Usual and Accustomed fishing areas. However, we 
will confine our co~ments regarding disposal area siting to the 
Port Gardener sites. The Port Gardner area is the most 
immediate to the Tulalip Reservation and is a primary fishing 
ground for the Tribes. In recent years, the Tribe has been 
expanding it's fi~heries activities and intends on developing 
bottomfish and shellfish commercial fisheries in the area. 

The Tribe is opposed to the Port Gardener preferred alternative. 
This opposition is based on several concerns: 

1. The preferred alternative lies within an area which is 
actively fished by tribal fisherman. Fish returning to the 
Stillaguamish and Snohomish systems are taken here. 

2. Alternative site III would avoid conflicts with the 
fishery with no increased impacts to aquatic resources. 

• • 
RF.sPONSE TO 1UIALIP TRIBF.5 29 FEBRUARY 1988 LETTER 

11,e concerns expressed in this letter were discuased with Stan Jones, Sr., 
Chairman, Board of Directors, and others of 11te Tulalip Tribes, during a 
meeting held on April 15, 1988; and with the Tulalip Fish Advisory Co11111ission 
on April 20, 1988. By letter dated April 26, 1988 (see exhibit D) the Fish 
Advisory Commission indicated that it had no objections to the Port Gardner 
preferred PSDDA disposal site provided that dredged material placed there has 
been extensively evaluated, proper site monitoring ia performed and conflicts 
with tribal fishing are avoided. 

Response 1. Tribal fishing in area of preferred site is acknowledged (see 
DEIS and FEIS sections 3.04b(J), 3.04c(4), and 4.13c(4)). 

Response 2. We recognize the important Indian fishing activities in the 
vicinity of the preferred Port Gardner site. Disposal activity will be man
aged here and at other disposal sites to avoid potential conflicts with tribal 
fisheries. 11te FEIS discuaaea these potential conflicts in sections 2.05d, 
and 4.13c(4), and notes that avoidance of conflicts vill"be addressed on a 
project by project basis at the time· permit actions occur. Also, as the 
Department of Natural Resoures (DNR) manages the disposal sites, they will 
coordinate with affected Indian tribes to adjust project disposal plans to 
avoid Indian fishing conflicts. DNR's adjustments may include complete dis
posal site closure or limiting disposal to those daylight hours during which 
tribal fishing would normally not occur. In addition, Corps CWA Section 
404(b)(l) permits, which are given on a project by project.basis, may specify 
that the dredger must comply with conditions specified in DNR site use per
mits. Comments on proposed dredging activities-are invited from agencies, 
tribes, and concerned public in each Corps 404(b)(l) public notice published 
for dredging and disposal operations. For Corps Federal navigation projects, 
the Corps will coordinate with the tribes and will consider similar restric
tions. Finally, the U.S. Coast Guard Navigation Rule 18 states that power 
driven vessels underway must avoid fishing vessels. 

As noted in the DEIS and FEIS the potential for natural resource impacts are 
lover at alternate site 3 (Saratoga Paaaage) than at sites 1 or 2. However, 
the proximity of site 3 to proposed aquaculture activities must be considered 
and the extra haul distance from site 1 to site 3 would increase disposal 
coats significantly, from $0.25 to $0.50 per cubic yard (c.y.), limiting the 
practicality of this site. 11te Tulalip Fish Advisory Commission acknowledged 
the higher costs associated with site 3 in their April 26, 1988 letter (see 
exhibit D). We also reviewed with the Tulalip Tribe the reasons vhy an alter
native site (informally suggested by Hr. Terry Williama) located vest of 
Gedney Island would not be appropriate. These reasons include (a) bottom cur
rent velocities in excess of nondiapersive site criteria, (b) proximity to 
fish resources, (c) proximity to bald eagle nests, (d) steep bottom slopes, 
and (e) administrative complications in having tvo local shoreline jurisdic
tions involved in permits for the site. 
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3, The preferred Port Gardener site is located adjacent to I 
the permitted Confined Aquatic Disposal site (CAD) which 
will be used by tne U.S. navy and their contractors for 
disposal of contaminated dredge material, This CAD project 
is highly experimental in nature and will involve , 
substantial mon4to~ing efforts. These monitoring efforts 
will be severely complicated and compromised by the siting 
of an open water unconfined disposal site at the proposed 
preferred location. Alternative site III would avoid these 
impacts also. 

We disagree with the conclusion found on page 11-108 -(DEIS) which 
finds that there is not likely to be a significant impact on· q 
Treaty fishing activities. As already mentioned, this area is 
used by tribal fisherman deployin.g drift gillnets. We believe 
that direct conflict between fishing gear and barge traffic will 
occur and could be avoided by choosing site III. ---.I--

We would also like to state that we support management for 
resource site condition I. Given the signific~nt public support 
for, and agency resources committed to, clean up of the Puget 
Sound, we believe it is essential that the management plan for 
unconfined dredged material be consistent with this goal. 
Furthermore, we believe that our understanding of the long term I ) 
effects allowed under resource condition II are poorly 
understood and not adequately addressed by the PSSDA process or 
the DEIS. It is clear that site condition II will allow the 
degradation of existing resource conditions and will also allow 
long term sub-lethal effects. We believe this is not 
appropriate and will impact the tribes ability to develop 
bottomfish and shellfish resources in the area. 

We also believe that an extensive monitoring and enforcement 
program should be included in the preferred alternative. 
Specifically, performance criteria should be developed and G) 
strictly enforced •. Honitoring of disposal operations should be 
conducted to assure careful placement of dredged material, and 
long term chemical and biological testing should be conducted to 
assess resource heaith. 

We thank you for the opportunity to comment. 

Sincerely, 
The Tulalip Tribes 

~~isc. Director 
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Response 3, We believe that monitoring by both PSDDA and Navy will 
distinguish effects attributable to each activity. The prevailing bottom 
currents in Port Gardner flow in s northwesterly direction as stated in the 
Disposal Site Selectim Technical Appendix (DSSTA). Therefore, it is unlikely 
that dredged material disposed at the PSDDA site will be transported to the 
southeast onto the Navy's RADCAD dispoaal aite. Ten chemical monitoring ata· 
tions have been specified in the PSDDA baaeline monitoring plan to check for 
the unanticipated movement of material between the Navy disposal s1 te and the 
PSDDA site. These will be chemical stations established on the perimeter of 
the PSDDA site and at background "benchmark" stations to help assess potential 
movement of chemicals through the water column. The Navy has also addressed 
this concern by locating. chemical and biological monitoring stations towards 
the PSDDA site, The Navy monitoring also addreasea the potential movement of 
material from the Navy site to the PSDDA aite by employing sediment traps and 
other measurement/detection devices, The same personnel of the Corps, EPA, 
Ecology, and DNR are reviewing both the PSDDA and Navy monitoring activities. 
Thia should further assist coordination activities. 

Response 4. See response No. 2 above and Fiah Advisory Commission letter of 
April 26, 1988. 

Response S. The PSDDA agencies have concluded that Site Condition I (SC-1) is 
unnecessarily restrictive. SC·II is fully consistent with all Federal and 
State laws, as well as the Puget Sound Water Quality Authority Water Quality 
Management Plan, and avoids unacceptable adverse impacts, Potential environ
mental effects of the alternative site management conditions are defined in 
EIS section 2.04 by the qualitative descriptions of possible biological 
effects at the site and by the related quantitative disposal guidelines in the 
Evaluation Procedures Technical Appendix (EPTA) II-8. Impacts to Puget Sound, 
under SC-II, would be minor and "acceptable" in the conten of the Clean Water 
Act ( OIA). 

Sampling and biological and chemical teating requirements have been signifi
cantly increased, and more sensitive bioaaaaya will be uaed to ensure that 
SC-II is not exceeded. As explained in EPTA II-7.2.1 through 11-7.2.7, the 
chemical and biological testing requirements are based on Apparent Effects 
Threahold (AET) sediment chemistry values. Use of these values (AETs) does 
not require an understanding of the cauae and effect relationships between 
aediment chemicals and biological.responses in order to provide adequate 
protection for the marine environment, The empirical data base, which vas 
used to generate the AET values, includes biological teat responses by very 
sensitive teat organisms. Thia data base has been expanded to include the 
reaults from more recent field atudiea. 

The preferred site management condition (SC-II) does allow aublethal effects 
at the disposal site. However, whether these effects will actually occur is 
doubtful, Huch of the material will have much lower chemical levels than that 
allowed under SC-II guidelines. Physical disturbance from disposal operations 
will drastically alter the benthic community structure, depress species diver
sity and temporarily depress species abundance, Benthic species eventually 
recolonizing the site may be more valuable and available .to demersal predators 
although their abundances are expected to be low during disposal periods. 
Recruitment.of benthic colonizers during other periods may result in localized 

• 
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enhancement of the benthic com11Unity to predators, although the site 1a in an 
area of low concentrations of de■ersal finfiah and ahellfiah, 

Proven techniques will be employed in the monitoring of the sites. Other than 
for the Navy Port Gardner RADCAD aite, the monitoring of the PSDDA aitea will 
be the most extensive conducted nnyvhere and is designed to verify that site 
conditions are being met. The tests being performed on the dredged material 
before dumping will also be performed on the disposal sites under the 
monitoring plan. 

Response~. We agree. Compliance inspections of disposal at the PSDDA sites 
will be mady by DNR on a spot check basis, using mobile shore based radar, 
During the first year of site use relatively high frequency checking will be 
undertaken to ensure dredged material is being discharged within the 
1,800-foot-diameter disposal zone. An extensive monitoring program, which 
includes performance criteria, ia p_lanned for all the Phase I sites including 
Port Gardner (see the Management Plan Technica~Appendix, Exhibit I), Also 
see response 3 above for apecial treatment given the Port Gardner site due to 
the proximity of the Navy RADCAD disposal site, The Tulalip Tribes will be 
kept informed of the monitoring results and given an opportunity to review the 
monitoring data. 
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598-3311 

THE SUQUAMISH TRIBE 
March 7, 1988 P.O. Bo• 498 

Mr. Frank Urabeck 

Seattle District, Corps of Engineers 

P.O. Box C-3755 
Seattle, Wa. 98124 

RE: PSDDA EIS and Management Plan 

Dear Mr. Urabeck: 

Suquamish, WashinKIOn 98392 

The Suquamish Tribe has reviewed the·draft Environmental 

Impact Statement and draft Proposed Management Plan for 

Unconfined Open-water Disposal of Dredged Material, Phase 1. 

Our comments on these drafts follow, 

Site Selection 

• 

T~e Suquamish Tribe is very concerned about the preferred 

disposal site proposed for the Elliott Bay area. As you=--....--

know, both the Elliott Bay disposal sites lie within the 

usual and accustomed fishing grounds of the Suquamish Tribe. 

You are also aware that (as the EIS acknowledges, p.4-82), 

tribal fishing is more concentrated around the preferred 

site than site 2. In fact, fishing around the mouth of the 

Duwamish River, near the preferred disposal site, is more 

densely concentrated than any other fishing area within 

Elliott Bay. Yet, the EIS maintains that ZSF's were not 

located in areas of high fishing use and that "primarily \ 

because of the site selection process followed by PSDDA 

there is little potential for unacceptable adverse effe~ts 

to occur to Puget Sound tribal fishing rights". The 

Suquamish Tribe strongly disagrees with both of these 

statements. If ZSF's were indeed not located in areas of 

high fishing use, neither of the proposed disposal sites in 

Elliott Bay would have been chosen. 

In addition, while the EIS states that"., .coordination 

between tribal fisheries and disposal operations is expected 

to avo!d conflicts as outlined in section 2 ... ", we see no 

specific details discussed in section 2 of the EIS that 

p~ovide the necessary assurance and certainty that conflicts 

will be avoided. Will disposal operations be completely 

curtailed during fishing season (July through February)? 

How will disposal barge traffic be coordinated with tribal 

fishing vessels? How soon after individual disposal 

operations do the PSDDA agencies believe there will be no 

impact to tribal fishing activities? What do the PSDDA 

agencies believe the effects of concurrent dredging (near 

the mouth of the Duwamish) and disposal operations (near the z 
mouth of the Duwamish) will be on tribal fishing activities? 

RESPONSES TO SUQUAHISH TRIIIE 

7 HARO! 1988 LETTER 

• 
Response 1. Co111111ent noted. The FEIS has been clarified (see FEIS Section 

2.03e(l)). The zones of siting feasibility (ZSF) were developed through a 

mapping process based on a literature review of best available informntion 

concerning resources and human use activities which should be avoided to the 

extent practicable in establiehing a diepoeal site, Available information 

suggested that Indian tribal fiehing occurred throughout Elliott Bay, While 

all potential conflicts were coneidered it was recognized that it would be 

impoesible to select an area where all conflicts could be avoided. Therefore, 

potential hU111Bn use conflicts which could be handled through disposal manage

ment were not as controlling in the ZSF and final site selection process as 

were fish resources and other factors such as bottom currents, The DEIS and 

FEIS acknowledge that the preferred site has a higher potential for navigation 

conflicts with tribal fishing than the alternative site, however, they also 

note that the conflicts will be avoided (see DEIS and FESI sections 2.05d), 

Response 2. We recognize the important Indian fishiqg activities in the 

vicinity of the preferred Elliott Bay site. Disposal activity will be managed 

here and st other disposal sites to avoid potential conflicts with tribal 

fisheries, The EIS discusses these potential conflicts in sections 2.05d and 

4.08c(4), and notes that avoidance of conflicts will be addressed on a project 

by project basis at the time permit actions occur. Also, ss the Department of 

Natural Resources (DNR) manages the disposal sites, they will coordinate with 

affected Indian tribes to adjust project disposal plans to avoid Indian fish

ing conflicts. DNR's adjustments may include complete disposal site closure 

or limiting disposal to those daylight hours during which tribal fishing would 

normally not occur. In addition, Corps CWA Section 404(b)(l) permits, which 

are given on a project by project basis, may specify that the dredger must 

comply with conditions specified in DNR site use permits, Comments on pro

posed dredging activities are invited from agencies, tribes, and concerned 

public in each Corps 404(b)(l) public notice published for dredging and dis

posal operations. For Corps Federal navigation projects, the Corps will 

coordinate with the tribes and will consider similar restrictions. Finally, 

the U.S. Coast Guard Navigation Rule 18 states that power driven veesels 

underway must avoid fishing vessels. 

We have expanded our discussion of how the PSDDA plan deals vith Indian treaty 

fishing rights and how these rights will be protected (see Management Plan 

Report (HPR) chapter 2.8 and DEIS and FEIS sections 2.05). The text in 

section 2.05 has been clarified as shown by the underlined changes shown below: 

"Permitting authorities will allow disposal to occur when there is no treaty 

fishing activity occuring at the disposal site. This will be accomplished via 

the DIIR disposal site use permit and the Section 404 permit process. During 

processing of individual Section 404 applications, any conflict between treaty 

fishing and vessel traffic will be addressed prior to disposal. Conditioning 
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':' Alternative disposal sites should be actively considered in j_ 
the permit process. ---L---

Monitoring 

Monitoring is a very important component of the PSDDA t 
program. Without monitoring we have no way of gaining an 
understanding of the wide-ranging effects of dredge disposal 

13 operations and adapting management of these sites to prevent 
adverse impacts. Without accurate and adequate monitoring 
efforts the goals of the PSDDA procesR wo11ld not be 
attained. 

The Management Plans Technical Appendix (p I-39) implies 
that monitoring of bottom dwelling organisms at the Elliott 
Bay preferred site will not provide useful information 
because the Bay is already seriously contaminated by other 
sources and therefore biological changes over time cannot 
necessarily be attributable to dredge spotl disposal. <f 
These are valid concerns, however, if detailed baseline 
information is collected, couldn't this problem be 
alleviated? We still feel it is absolutely necessary to 
monitor biological resources to show that no adverse effects 
of dredge disposal are occurring off-site. This information 
would also be useful to analyze in comparison to other PSDDA 
sites. Biological stations must be included for Elliott _____ _ 
Bay, 

As stated in the Site Selection comments above, if the ~SODA 
agencies firmly believe that useful biological information 1,;. 
cannot be collected at the preferred site, then in our view, 
this point adds to the arguement that site 1 in Elliott Bay 
should not be selected. ----+---

Evaluation 

The Suquamish Tribe opposes allowing sediments with 
chemistry exceeding maximum levels to be disposed at open 
water sites. If sediment chemistry is exceeded it seems I~ 
unlikely that material could pass additional bioaccumulation 
and water column effects tests. However, even if the 
material could pass additional tests, the results from the 
sediment chemistry tests should never be overlooked. Dredge 
material that exceeds maximum chemistry levels should not be 
disposed at unconfined open water sites. ____ ._ __ 

• • 

of permits such that dispoeal will be consistent with trihal fishing opera
tions ""'Y be appropriate as may be denial of permit oppltc11tions where 
necessary. 

In following this permitting process, disposal-related vessel traffic and 
fishing gear conflicts with tribal fishing operations ehould not occur, 
Violations of permit conditions, including permit conditione based on protect
ing treaty rights, are enforceable under Federal law," 

Little dredging ia expected to occur near the mouth of the l>.lwamish River as 
water depths in the Fast and West Waterways are much greater than presently 
required for navigation. We expect little change in normal dredging activity 
which has produced no reported conflicts with Indian fishing activities. The 
dredging volWDe forecasts include an allowance for the proposed D.Jwamish 
widening and deepening navigation project, which would Involve dredging the 
lower river. This project .ls now in a deferred status due to lack of a local 
project sponsor. 

Response 3. We agree monitoring is important and have therefore included 
environmental monitoring as a key element of the PSDDA Hansgement Plan. 

Response 4. Biological stations have been added to the baseline monitoring 
plan for Elliott Bey. Data will be analyzed after each monitoring effort. 
Oianges to the evaluation procedures may be made based on those data. The 
Suquamish Tribe will be kept informed of the monitoring results and given an 
opportunity to review the monitoring data. 

Response S. See response No. 4. 

Response 6. Comment noted. It is extremely unlikely that sediments contain
ing chemicals in concentrations in excess of the maximum levels would ever 
pass the battery of biological tests that include not only those presently 
specified by PSDDA but also unspecified tests which would be set forth by the 
regulatory agencies. For this reason very few dredgers would exercise the 
option for doing these tests. However, as a matter of principle, we feel the 
dredger should have the option of demonstrating through special biological 
tests that project sediments would not cause unacceptable adverse effects. As 
with all projects, where disposal in waters of the United States are involved, 
a public notice of permit action for such a project would be provided. 

Response 7. Hajor physical impacts of disposal activities would be largely 
confined to that portion of the site lying below the 1,800-foot-diamter dis
posal zone. This is downslope from shrimp and bottomfish resources and the 
higher biomass and diversity which occurs in the shallower stations at the 
south end of the disposal site. Commercially important flatfish species 
(Dover sole, English sole) are more abundant at the alternative site than th.e 
preferred site. 

Although a limited commercial spotted shrimp fishery does exist in Elliott 
Bey, catches have been very low in recent years and this may be a consequence 

• 
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These are some of the questions we feel should be addressed 
in Section 2 of the EIS. 

Besides our concerns about effects on tribal fishing 
acitivities, there are other reasons to question the choice 
of the preferred site in Elliott Bay. Impacts to shrimp and 
bottom fish would be greater at the preferred site than at 
site 2 .(p. 4-81, 82). And there appears to be some problem 
with monitoring efforts at the preferred site. If 
monitoring of biological resources at the preferred site 
will not delineate effects of the dredge spoils on 7 
bioaccumulation and benthic abundance, then perhaps this 
site should not be chosen (see further discussion of 
monitoring below). For these reasons then, the Suguamish 
Tribe is opposed to the selection of the Elliott Bay 
preferred site. 

Disposal Site Condition 

The Suquamish Tribe is firmly opposed to the disposal of 
site condition II material in open water unconfined sites. 
The PSDDA process should not be advocating use of Puget 
Sound as a dumping ground for contaminated material. The 
mandate of all resources agencies involved in the clean-up 8 
ot Puget Sound is to protect, maintain and/or improve 
environmental quality. We feel the management plan for 
dredge disposal should be consistent with this mandate. 

-----!~-

In addition, current understanding of the long-term effects 
produced by site condition II material is incomplete and 
inadequate. Disposal of this material at several disposal 
sites throughout Puget Sound would represent large scale 
experimentation. If site condition II material is disposed 19 
in Elliott Bay, Tribes and tribal resources could be forced 
to bear significant losses due to degradation of existing 
resource conditions and long term sublethal effects. 

Almost half of the Phase I area dredge spoils will be 
disposed in Elliott Bay. By allowing only disposal of site 
condition I material here, less than 10% of the material 
anticipated to be disposed of at the Elliott Bay open water 
site will go to upland or near shore sites over the next 15 IO 
years. This seems a small price to pay to protect Tribal 
fishing operations and tribal resources. We feel strongly 
that only site condition I material should be allowed in • open water unconfined sites. 

We would also like to see the consideration of other 
disposal sites for site condition I material. All site 
condition I material should not automatically go to open 
water disposal if better use can be made of the material at 
other sites, i.e. the creation of intertidal habitat in the 
Duwamish Waterway and/or along the Elliott Bay shoreline. 

II 

• • 
of sediment quality degradation in Elliott Bay, There ere other possible 
reasons that the Elliott Bay fishery is poorly exploited, The shrimp and 
bottomfish resources in inner Elliott Bay are located near or in ship anchor
age areas where there is considerable marine traffic, A recent sideacan sur
vey of the preferred site disclosed shipwrecks and other obstructions to nets 
which would also make commercial trnwling difficult. Donnelly, et al. (1986), 
assessed the two Elliott Ray alternative sites end concluded that disposal of 
dredged material at the alternative nonpreferred site near Fourmile Rock would 
have more impact on commercial flatfish trawling than at the preferred inner 
bay site, 

RionRsays conducted on sedlmentR sampled from the disposal site will provide n 
measure of biological effects. We do not anticipate any offsite movement of 
sediments or chemicals. However, we have added off site biological stations 
(see response No. 4 above). 

Response 8, As discussed in section 4.08 of the FElS, dredged material that 
passes the SC-II guidelines is expected to have lower chemical levels than 
much of the existing bottom sediments at the Elliott Bay preferred disposal 
site. Also, as a great amount of the material to be discharged at the Elliott 
site is of substantially better quality (lower chemical concentrations and 
biological effects) than that which would just pass the SC-II guidelines, the 
actual effect on the site is expected to be less than that described for SC-11 
in the DEIS and FEIS. As a result, further degradation of existing resources 
is not anticipated and, in fact, a betterment is expected at much of the 
Elliott Bay site. 

The 1987 Puget Sound Water Quality Authority (PSWQA) Management Plan recog
nizes that dredging and dredged material disposal can contribute to the 
cleanup of the Sound, Contaminated materials that are dredged from harbors 
and waterways are removed from the marine environment and placed in confined 
disposal sites, Removal of contaminated sediments coincidentally contributes 
to the improvement of fish passage and rearing areas, The PSWQA plan also 
accepts the possibility of some adverse biological effects at the unconfined, 
open-water sites in the near term. The PSWQA has concurred with the selection 
of the Elliott Bay preferred disposal site and SC-II for disposal site 
management st all Phase I nondispersive site. 

Sampling and biological and chemical testing requirements have been signifi
cantly increased, end more sensitive bioassays will be used to ensure that 
SC-II is not exceeded. As explained in EPrA II-7.2.1 through II-7,2.7, the 
chemical and biological testing requirements are based on Apparent Effects 
Threshold (AET) sediment chemistry values. Use of these values (AETs) does 
not require an understanding of the cause and effect relationships between 
sediment chemicals and biological responses in order to provide sdquste pro
tection for the marine environment. The empirical date base, which was used 
to generate the AET values, includes biological test responses by very sensi
tive test organisms. This data base has been expanded to include the results 
from more recent field studies. 
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We thank you for the opportunity to comment on these 

documents. We appreciate the efforts the PSDDA agencies and 

others have contributed to this valuable process. 

Sincerely, 

-1. 
\ 

'-....,()"ij 

Tony Forsman 
Fisheries Director 
Suquamish Indian Tribe 

cc: NHFS 

cc 

USFWS 
Huckleshoot Indian Tribe 
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Proven techniques will be employed in the monitoring of the aitea. Other than 

for the Navy Port Gardner RADCAD site, the monitoring of the PSDDA sites will 

be the moat e:rtenaive conducted anywhere and is designed to verify that site 

conditions are being met. The teats being performed on the dredged material 

before dumping will also be performed on the disposal sites under the monitor

ing plan. 

Response 9. Tribal resources are not expected to experience any losses due to 

disposal at the preferred site or use of site condition II (see response No. 8 

above). The preferred site management condition (SC-II) does allow aublethal 

effects at the disposal site. However, whether these effects will actually 

occur is doubtful. Huch of the material will have much lower chemical levels 

than that allowed under SC-II guidelines. During disposal periods, physical 

disturbance of the site is expected to inhibit development of an abundant or 

diverse benthic infauna! community that would be exposed to the dredged mate

rial. At this time the depressed infauna! community will not be attractive to 

feeding demersal fiab. Finally, the site is generally located in an area 

which does not have significant populations of demersal finfiah and shellfish. 

Response 10. See responses No. 8 and 9 above. Disposal guidelines pased on 

SC-II are very restrictive. Cnly an estimated 32 percent of the dredged 

material that potentially could be considered for disposal at the preferred 

Elliott Bay site would be acceptable for disposal there. This compares with 

58 percent of the total Phase I area. We feel that tribal fishing operations 

and tribal resources will be well served by the PSDDA Management Plan. Dis

posal guidelines based in SC-I would only preclude an additional 4 percent of 

the dredged material. The PSDDA agencies have concluded that Site Condi tlon I 

(SC-I) is unnecessarily restrictive. SC-II is fully consistent with all 

Federal and State lava, as well as the PSWQA management plan, and avoids 

unacceptable adverse impacts. Potential environmental effects of the alter

native site management conditions are defined in EIS section 2.04 by the 

qualitative descriptions of possible biological effects at the site and by the 

related quantitative disposal guidelines in EPTA II-8. Impacts to Puget 

Sound, under SC-II would be minor and "acceptable" in the context of the CWA. 

Response 11. Under the Section 404 permit process, the Corps and EPA, with 

input from FWS and NHFS, evaluates the impacts of individual dredging projects 

under the 404(b)(l) guidelines. The dredger must also obtain a Section 401 

State Water Quality Certificate from Ecology. As part of the process the 

dredger may propose uses for the clean material other than unconfined, open

water disposal. Mitigation for project impacts may be required and result in 

proposals to create intertidal habitat in project specific locations. These 

types of activities will be planned on a project specific basis with input 

from the regulatory and resource agencies and comments received in respone to 

the Corps public notice for each proposed project. As provided in Corps 

regulations, the Indian tribes may provide for a tribal representative to 

receive and respond to public notices with the official tribal position 

(33 CFR 320.4(j)(6)). See HPR chapter 2.5 for a discussion of beneficial uses 

of dredged material. 

• 
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MUCKLESHOOT INDIAN TRIBE 

March 14, 1988 

U.S. Army Corps of Engineers 
Seattle District 

·Regulatory Branch 
Post Office Box C-37ss· 
Seattle, WA 98124 

Attn: Frank Urabeck 

Re: 

Dear 

Study _Director, PSDDA 
f ~..-.. , 

Comments on Draft,, Environmental Impact Statement
Proposed Unconfined· --open-Water . Disposal Sites for 
Dredged Material, Phase· l •(Central"•Puget Sound) ' ' :·..- i r· . - . 
Mr. Urabeck, · 'I, •• : · · • ·, 

t'f.~c-:.: .. ,t;.' 

The Muc.kleshoot Ind.ian Tribe :.is in receipt of the Draft 
Environmental Impact Statement •-• Proposed Unconfined Open-Water 
Disposal Sites for ... Dredged Material, ~ Phase 1 ( Central Puget 
Sound) along .with the proposed management plan and supporting 
documents. '· .. ' . ~-- ;- r':~ 

The Muc:kleshoot :.Tribe is a federally recognized Indian tribe 
that holds treaty fishing rights in Elliott Bay under the Treaty 
of Point Elliott c12 stat. 927). united states v, Washington, 
384 F.Supp. 312, 367{(W,D, Wash. 1974);; Aft.'._g, 520 F.2d 676 (9th 
Cir. 1975 l. ~ .a.1..§2 'Washington v. Washington state commercial 
Passenger Fishing vessel Ass•n~, 443 u.s. 658 (1979). under the 
treaty, the Tribe is guaranteed SO\ of all anadromous fish that 
pass through the Tribe's usual and accustomed fishing grounds and 
stations. Elliott Bey has been adjudicated as e uc~~l &&d 
accustomed fishing area of the Tribe. I.g. The Tribe also bas 
fishing rights on the White River. ,lg. Fish runs destined for 
the White River pass through Commencement Bay. 

One of the rights guaranteed by the Treaty is the right of 
access to all usual and accustomed fishing grounds and stations . 
.8ll united states v. Winans. 198 u.s. 371 (1905); United states 
v. Oregon, 718 F.2d 299 (9th Cir. 1983); confederated Bands and 
Tribes of the Umatilla Reservation v, Alexander, 440 F,Supp. sss 
(D.Or. 1977). The time, place and manner in which a tribe 
exercises treaty fishing rights at usual and accustomed fishing 
areas cannot be regulated except as necessary for the 

39015 172nd Avenue S.E. • Auburn, Washington 98002 • (206) 939-3311 
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conservation of the fish. ~ Puyallup Tribe Y, Washington 
Department of Game (Puyallup Il, 391 u.s. 392 (1968). 
Additionally, the Tribe has a right, flowing from the treaties, 
to protection of the fishery habitat from adverse effects. 

The Tribe generally commends the people involved in the 
Puget Sound Dredge Disposal Analysis (PSDDA) for the amount of 
time and effort that has gone into this project. This project, 
as the Tribe understands it, is considered to be a model for the 
rest of the country. Environmentally sound disposal of dredged 
spoils is an important issue, and the PSDDA has made much 
progress over existing methods and analyses. Nonetheless, · the 
Tribe believes that there are some issues that need to be 
addressed. 

The Tribe• s concerns break down into two general areas. 
First, a major concern to the Tribe and its members is that the 
preferred alternative for the disposal site in Elliott Bay is 
located directly in the Tribe• s major fishing area in inner 
Elliott Bay. Second, the Tribe has some concerns regarding the 
environmental issues involved in the disposal of dredged spoils 
in Elliott Bay and Commencement Bay. These will be discussed in 
order. 

The preferred dredged spoils disposal site in Elliott Bay 
would be in an area heavily used by Tribal members in exercising 
treaty fishing rights. This is acknowledged in the draft EIS: 

One of the more concentrated areas of tribal fishing 
activity in inner Elliott Bay is the area north of the 
mouth of the Duwamish Waterways, outside of the 
regulated 1,000-foot closure areas. The PSDDA 
preferred alternative disposal site for Elliott Bay 
begins 2,500 feet from the mouth of the waterways, and 
thus is within this high-use tribal fishing area 
( figure 3. 10). The surface target dumping zone is in 
the southern half of the disposal site, beginning 4,000 
feet from the waterways. However it, too, is still 
within the area of higher tribal fishing activity. 

DEIS at p. 3-63. Designation and use of the preferred Elliott 
Bay disposal site has the potential to disrupt tribal fishing 
activities. 

In response to this problem, project specific actions to 
resolve the conflict are proposed. The DEIS advances the 
following proposition: 

Permitting authorities will allow disposal to occur 
only if there is no elimination of tribal fishing 
operations. This will be accomplished via the Section 
404 permit process. During processing of individual 

2 
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RESPONSES TO HUCXLESHOOT INDIAN TRIBE 
14 MARCH 1988 LETl'FR 

Response 1. Comments appreciated. As noted in section 2 of the Proposed 
Hsnagement Plan {PHP) report the PSDDA plan ia unique to the Puget Sound area 
for a variety of reasons {see chapter 2,7 of !'HP and Management Plan Report 
{HPR) {final version of PHP). Dredged Mterial management, with implementa
tion of the PSIJDA plan, will help improve the overall quality of Puget Sornid. 

Response 2. We recognize the important Indian fishing activities in the 
vicinity of the preferred Elliott Bay site. We believe there will be no 
impact to tribal fishing activities. PSDDA agencies have given very serious 
consideration to tribal fishing activities and are committed to avoiding navi
gation conflicts between dredger disposal vessels and tribal fishing craft, 
Disposal activity will be managed here and at other disposal sites to avoid 
potential conflicts with tribal fisheries. The DEIS and FEIS discuss these 
potential conflicts in sections 2.05d, 4.03c(4), and 4.08c{4), and note that 
avoidance of conflicts will be addressed on a project by project basis in the 
permits required for dredging projects. Alternative disposal sites are 
required to be considered ss part of the Section 404 permit evaluation 
process. Also, as the Department of Natural Resources {DNR) manages the dis-

~~:;!s:~t;~~!tt:i!!:o~~o~:!:~ef;!~~n:f!~~~~~c!~~i~~;!b:~j~:t:~~:t.:;oject 
include complete disposal site closure or limiting disposal to those daylight 
hours during which tribal fishing would normally not occur. In addition, 
Corps Clean Water Act {OIA) Section 404{b){l) permits, which are given on a 
project by project basis, may also contain conditions which conform to DNR 
requirements. Co11J111ents on proposed dredging activities are invited from 
agencies, tribes, and the concerned public in each Corps 404(b)(l) public 
notice published for dredging and disposal operations. For Corps Federal 
navigation projects, the Corps will coordinate with the tribes and will con
sider similar restrictions. Finally, the U.S. Coast Guard Navigation Rule 18 
states that power driven vessels underway must avoid fishing vessels. Also 
see response No. 8 below, 

We expect little change in normal dredging activity which has produced no 
reported conflicts with Indian fishing activities in the psst. Not much 
dredging is expected to occur near the mouth of the l>Jwamish River as water 
depths in the East and West Waterways are greater than presently required for 
navigation. As noted in response No. 4, below, the dredging volume forecasts 
include an allowance for the proposed Duwamish widening and deepening naviga
tion project, which would involve dredging the lower river. This project is 
now in a deferred status due to lack of a local project sponsor, 

Response 3. We reviewed the FEIS on the Elliott Bay Small Craft Harbor during 
the PSDDA process and we believe that use of the preferred site will not con
tribute to a cumulative loss of tribal fishing areas. As outlined in com
ment 2, the Corps and DNR will manage the disposal site area so that it will 
continue to be available for tribal fishing, 

• 
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Section 404 applications, any conflict between treaty 
fishing and vessel traffic will be 11ddressed prior to 
disposal. Conditioning of permits such that disposal 
will be consistent with tribal fishing operations may 
be appropriate as may be denial of permit applications 
where necessary. 

• 
i 

DEIS at p. 2-49. While the Tribe agrees that no disposal can 
occur that would interfere with tribal fishing, the Tribe is 
concerned that the issue is merely being deferred until a later 
time. Instead, the issue must be analyzed now so that a fully 
informed decision can be made.· · ---i---

The National Environmental Policy Act (NEPA), 42 u.s.c. 
54332, requires that analysis of potential impacts occur prior to 
taking actions. Agencies cannot decide to ·ac~ now and deal with 
the environmental consequences later.· Methow Valley Citizens 
council y, Begional Forester. 833 F.2d 810, 819 (9th cir. 1987); 
Foundation for North American wild sheep v, united states· Pept, 
of Agriculture, 681 F.2d 1112, 1181 (9th Cir. 1982). 

The continuing potential cumulative loss of fishing area in 
Elliott Bay is of great concern to the Tribe. There are only 
three areas left in Elliott Bay where productive fishing occurs
the areas offshore of Magnolia Bluff and Alki Point, and in the 
area of the preferred alternative disposal site in inner Elliott 
Bay. The Corps is already attempting to permit a large scale 
marina to be built and operated in the area off of Magnolia 
Bluff. That project would substantially interfere with the 
Tribe's fishing in that area. Now it is proposed that the dredge 
disposal site be located right in the one of the other remaining 
fishing areas. The EIS must thoroughly analyze these cumulative 
impacts. 

It is well established under NEPA that EISs must discuss, 
analyze and evaluate the cumulative consequences of proposals. 
Baltimore Gas and Electric co, v. Natural Resources Defense 
council. 462 u.s. 87 (1983); Oregon Natural Resources council v. 
Ho.uh, 832 F.2d 1489, 1497-98 (9th Cir. 1987). When conducting 
the required cumulative impact analysis, the agency must 
•consider cumulative impacts of the proposed actions which 
supplement or aggravate the impacts of past, present and 
reasonably foreseeable actions.· ,lg. 

The Tribe's other major concern is the environmental impact 
of the designation and use of the preferred alternative disposal 
sites in Elliott Bay and Commencement Bay. Both sites were 
designated based upon the assumption that dredging over the next 
fifteen years will greatly exceed the amount of dredging over the 
last fifteen years. Yet little or no analysis is given 
concerning the environmental consequences of encouraging 
increased dredging in these two bays. Estuarine habitat is q 
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Rear.nae 4. lbe availability of diapoaal aitea does not encourage dredging. 
Dre ging la a costly activity that la done in response to a need to maintain 
deep and shallow draft navigation benefiting all navigation traffic. While 
the dredging volumes forecast for the Elliott Bay and Commencement Bay areas 
are greater for the future 15-year period than the past, this 1B prhlarily due 
to two large proposed Federal projects. One of the projects la not presently 
being pursued. Without the D.Jwamish Widening and Deepening project the 
forecast dredging volumes are about the same aa past levels. 

Future dredging and disposal volumes had no direct bearing on the dlapoaal 
Bite selection proceaa. Site &!l!lection factors included consideration of 
tidal currents (low current or nondiaperaive locations were sought to allow 
environmental monitoring of site performance), biological resources and human 
use activities such as navigation traffic and Indian treaty fisheries (see 
DEIS and FEIS aectlon 2). 

Potential disposal at the Elliott Bay site, under Site Condition II guidelines 
(SC-II), is projected to be 3,374,000 cubic yards (c.y.) (see DEIS and FEIS 
s-ry, table lb). Thia ia 1.2 llillion c.y. less than the a110unt of material 
discharged at the ai.te b4tveen 1970-1985 (see iiiP"and KPR table 2. 2). Some of 
the projected disposal volme also includes dredging from the currently 
deferred Duvaaiah widening and deepening project. The 200 percent increase 
per cubic yard in disposal site user fees by DNR, and the substantial increase 
in teating coats associated with the new PSDDA evaluation procedures, will 
tend to ensure that dredging and disposal at unconfined, open-water disposal 
sites are only accomplished when there is adequate economic justification 
baaed on real need. 

As noted in the DEIS and FEIS sections 4.08d and 4.12, use of the Elliott Bay 
preferred site under preferred SC-II should result in less overall impact to 
the fishery habitat, including nearshore areas. Under SC-I the same amount of 
dredging is anticipated and nearly the aame potential volume of dredged mate
rial would be acceptable for diaposal at the Elliott Bay site as under SC-II 
(see DEIS and FEIS, Summary, table lb). 

Response 5. A rigorous monitoring program ia provided for in the PSDDA 
Management Plan. See the Management Plana Technical Appendix (HPTA), Exhibit 
I for the specifics of the monitoring program for the preferred Elliott Bay 
site. We have added biological atations to the baseline monitoring plan for 
El.Hott Bay. Data will be analyzed after each monitoring effort. Changes to 
the dredged material evaluation procedures and disposal site management may be 
made based on those data. The Puget Sound tribes will be kept informed of the 
monitoring reaults and given an opportunity to review the monitoring data. 
The monitoring program does allow for the closure of the disposal site (see 
HPR chapter 7.4.3) if the ecological significance of unanticipated impacts 
warrants this action. 

Response 6. We disagree (see response No. 3 above). The DEIS and FEIS fully 
evaluate cumulative impacts of disposal at all disposal·-altes. A comprehen
sive environmental monitoring program has been included as part of the plAn so 



already extremely limited in those two bays, yet no evaluation is 1l~ 

given regarding the impacts of both increased dredging and the ' 
effects of the dhposal sites on the remaining habitat. The 
fishery habitat of both bays are important and must be protected. -----

The Tribe also believes that a rigorous monitoring program 
must be carried out no matter where the disposal occurs. Because 
of the acknowledged potential sublethal effects upon the fishery, 
it is important that 1110nitoring of the dredge 1114terials and their 
disposal be continuously and carefully carried out. Resulte of !~ 
the monitoring muet be evaluated. If the evaluation shows 
potential adveree effects occurring, the plan must allow for 
shutdown of the site. The Tribe must be involved in the 
monitoring process, including the receipt of the various 
monitoring reports and atudiee. --t--

The draft EIS makes little attempt to analyze and evaluate 
the cumulative biological impacts of unconfined disposal of 
dredged materials. As mentioned earlier, NEPA requires that ~ 

n cumulative impects be thoroughly analyzed. such an evaluation of 
I the long term cumulative impacts is necessary to an informed 
~ decision. ---+--

Existing pollution, along with dredging and filling, in 
Elliott Bay and Commencement Bay has adversely affected the 
fishery resource upon which the Tribe depends for the meaningful~ 
exercise of its treaty fishing rights. These adverse impacts 
must be reversed. Not only must the use of the disposal sites 
not increase the level of contamination of these bays, but the 
existing levele must be reduced. The EIS does not provide a 
thorough analysis of thia iaaue. 

Because of the potential conflict with the exercise of the 
Tribe's treaty fishing rights, and the current inadequacies o·f1 
the draft EIS, the Tribe believes that additional work must be 
conducted. If you have any questions or comments, please do not 
hesitate to contact the Tribe's Fisheries Department. ______ _._ __ 

cc: Terry Williams/Tulalip 
Joe Anderson/Puyallup 
Tony Forsman/Suquamish 

• 

~i~ 
Walter Pacheco 
Fisheries Manager 
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that the magnitude and aignificance of any unanticipated impact• can be aaaea

aed and dealt with through di■poaal aite management. Diacusaions of cumula

tive i■pacta on biological reaourcea at/near these aite■ ■re provided in DEIS 

BIid FElS ■ection■ 4.03 to 4.06 for Coa■ence11111nt Bay and ■ectiona 4.08 to 4.11 

for Elliott Bay. Additionally, aeetioa■ 4.03 and 4.08 deacribe the cu■ulatlve 
effect• of upoaure of benthic inf■unal resource■ to dredged material at the 

Elliott B■J and C-nceeeat B■J ait••• the environ■ental monitoring program 

ia de■cribad in DElS/FEIS aectlona 2.0Sb and in the Kenege■ent Plana. 

Technical Appendix (MPTA) exhibit 1° 

Re■P?nae 7. Ae diacuaaed in eection 4.08 of the FEIS, dredged material that 

paeaea the SC-II guideline• 1• expected to have lover chemical levels than 
much of the exiBting botto■ sediment ■ at the Uliott Bay preferred dlapoRAl 

aite. Also, as a great amount of the Mterial to be discharged at both the 
Elliott and C:O-ence■ent Bay sitea la of substantially better quality Clover 

chnical concentration• and biological effecta) than that which would Just 

paaa the SC-II guideline■, the actual effect on"the aites 11 expected to be 

leaa than that deacribed for SC-II in the DEIS and FEIS. Aa a result, further 

degradation of uiating reaourcea in these bays 1• not anticipated and, in 

fact, a betterment 1a expected at portioD8 of both baya. 

The 1987 Puget Sound Uater Quality Management Plan recognizes that dredging 

and dredged material diapoaal can contribute to the cleanup of the Sound. 
Contaminated materials that are dredged from harbors and waterways are removed 

fro■ the marine env1ro1111ent and placed in confined disposal aitea. Removal of 

contaminated aedimenta coincidentally contributes to the improvement of fish 

paaaage and rearing areaa. The PSWQA plan alao accept• ao• adverae biologi
cal effect• at the unconfined, open-water sites in the near term. The PSWQA 

baa concurred with the ■election of the Elliott Bay and eo-encement Bay pre
ferred diapoaal aitea and SC-II for diaposal site management at all Phase I 

nondiaperaive sitea. 

Reaponae 8. Comment noted. See response No. 2 above. Ue have expanded our 

diacus■ion of how the PSDDA plan deals with Indian treaty fiahing rights and 

how these rights will be protected (see IIPR chapter 2.8 and DEIS and FEIS 

sections z.0S). The text in section 2.05 has been clarified aa shovn by the 

underlined changes shown below: 

"Permitting authorities will allow disposal to occur~ there is no treaty 

fiahing activitY occurrina at the diaDOaal site. This will be accompliahed 

via the uNR diapoaal aite use permit and the Section 404 per■it process. 
During proceasing of individual Section 404 application&, any conflict between 

treaty fishing and vesael traffic will be addressed prior to disposal. Condi

tioning of per■its such that diaposal will be consiatent with tribal fishing 

operations may be appropriate as may be denial of permit applications where 

necessary. 

In following thia permitting process, disposal-related vessel traffic and 

fishing gear conflicts with tril;>al fishing operations should not occur. 

Violations of permit conditions, including permit condition■ based on pro

tecting treaty rights, are enforceable under Federal law.• 

• 



("') 
I 

t,,) 
I-' 

• • 
l'u~allu~ Trtibe of Indians 

U.S. Army Corps of Engineers 
Seattle District 
Regulatory Branch 
P.O. Box C-3755 
Seattle, Washington 98124 

Attn; Frank Urabeck 
study Director, PSDDA 

March 15, 1988 

RE; Comments on Draft Environmental Impact- Statement -
Proposed Unconfined Open-Water Disposal Sites for 
Dredged Material, Phase I (Central Puget Sound) 

Dear Mr. Urabeck; 

The Puyallup Tribe would I ike to submit the following comments on 
the Puget Sound Dredged Disposal Analysis (PSDDA) draft environ• 
mental impact statement for the Phase I area. 

The Puyallup Tribe is a federally recognized Indian tribe that 
holds treaty fishing rights in Commencement Bay under the Treaty 
of Medicine Creek (10 Stat. 1032). United!.!..!.!.!.!!.:. Washington, 
384 F.Supp. 312, 370-71 (W.D. Wash. 1974); ~. 520 F.2d 676 
(9th Cir. 1975). ~ also Washington!.:_ Washington State 
Commercial Passenger Fishing Vessel~. 443 U.S. 658 (1979). 
Under the treaty, the Tribe is guaranteed 50~ of al I anadromous 
fish that pass through the Tribe's usual and accustomed fishing 
grounds and stations. Commencement Bay has been adjudicated as a 
usual and accustomed fishing area of the Tribe. Id. The Tribe 
also has fishing rights on the Puyallup River. Id. Fish runs 
destined for the Puyallup River pass through Commencement Bay. 

One of the rights guaranteed by the Treaty is the right of access 
to all usual and accustomed fishing grounds and stations. See 
United States v. Winans, 198 U.S. 371 (1905); United Statesv. 
Oregon,~.2d 299 (9th Cir. 1983); ConfederaiedBands and
Tribes of the Umatilla Reservation v. Alexander, 440 F.Supp. 555 
(D.Or. "is1Tf'; The time, place and manner in which a tribe 
exercises treaty fishing rights at usual and accustomed fishing 
areas cannot be regulated except as necessary for the 
conservation of the fish. See Puyallup Tribe!.:_ Washington~ 
£1 ~. (Puyallup.!_), 391 U.S. 392 ( 1968). Additionally, the 
Tribe has a right, flowing from the treaties, to protection of 
the fishery habitat from adverse effects. 

.1/n//r 

2002 East 28th Street • Tacoma, Washington 98404 206/597-6200 
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The Tribe generally commends the people involved in the Puget 

Sound Dredge Disposal AnalysiJ (PSDDA) for the amount of time and 

effort that has gone inti this project. This project, as the 

Tribe understands it, is considered to be a model for the rest 0~1 

the country. Environmentally sound disposal of dredged spoils is 

an important issue, and the PSDDA has made much progress over 

existing methods and analyses. Nonetheless, the Tribe bet ieves 

that there are some issues that need to be addressed. 

Th~ Tribe's concerns break down into two general areas. First, a 

ma10r concern to the Tribe and its members is that the preferred 

alternative for the disposal site in Commencement Bay is right in 

th! Tribe's major fishing area in Commencement Bay. Second, the 

Tribe has some concerns regarding the environmental issues 

involved in the disposal of dredged spoils in Commencement Bay. --------
The preferred dredged spoils disposal site in Commencement Bay 

would be in an area heavily used by Tribal members in exercising 

treaty fishing rights. This is acknowledged in the draft EIS at 

pp. 4-19; 4-44. 

The DEIS acknowledges possible impacts both on tribal access 

rights and on wat!r qua Ii ty (and therefore, to fisheries heal th). 

In response to this problem, project specific actions to resolve 

the co~f!ict are proposed. The DEIS advances the following 

pr0p0s1 t 10n: 

Permitting authorities will allow disposal to occur only if '2 

there is no elimination of tribal fishing operations. This 

wil~ be accomplished via the Section 404 permit process. 

Dur1n~ processing of individual Section 404 applications, any 

conflict between treaty fishing and vessel traffic will be 

addressed prior to disposal, Conditioning of permits such 

that d!sposal wi I l be consistent with tribal fishing 

operations ~ay be appropriate as may be denial of permit 

applications where necessary. 

DEIS at p. 2-49. While the Tribe agrees that no disposal can 

occur that would interfere with tribal fishing, the Tribe is 

concerned that the issue is merely being deferred unti I a later 

time. Instead, the issue must be analyzed now in a programatic 

EIS so that a fully informed decision can be made. 

• • 

RESPONSES TO PUYALLUP TRIBE OF INDIANS 
14 KAROi 1988 LE1TER 

Response 1. Co11111ents appreciated. NI noted in Rection 2 of the Proposed 

Management Plan ( PHP) report the PSODA plan 1A un lque to the Puget Sound 11rr:i 

for a variety of reasons (see chapter 2.7 of R-IP and Management Plan Report 

(HPR) (final version of PHP). Dredged material management, with implementa

tion of the PSDDA plan, will help improve the overall qu,ility of Puget Sound. 

Response 2. We recognize the important Indian fishing activities in the 

vicinity of the preferred Commencement Bay site. We believe there will be no 

impact to tribal fishing activities. PSDDA agencies have given very serious 

consideration to tribal fishing activities and are committed to avoiding navi

gation conflicts between dredger disposal vessels and tribal fishing craft. 

Disposal activity will be managed her.e and at other disposal sites to avoid 

potential conflicts with tribal fisheries. The DEIS and FEIS discuss these 

potential conflicts in sections 2.05d, and 4.03c(4), and note that avoidance 

of conflicts will be addressed on a project by project basis in the permits 

required for dredging projects. Alternative disposal sites are required to be 

considered as part of the Section 404 permit evaluation process. Also, as the 

Department of Natural Resources (DNR) manages the disposal sites, it will 

coordinate with affected Indian tribes to adjust project disposal plans to 

avoid Indian fishing conflicts. DNR's adjustments may include complete dis

posal site closure or limiting disposal to those daylight hours during which 

tribal fishing would normally not occur. In addition, Corps Clean Water Act 

(Cl/A) Section 404(b)(l) permits, which are given on a project by project 

basis, may also contain conditions which conform to DNR requirements, 

Comments on proposed dredging activities are invited from agencies, tribes, 

and the concerned public in each Corps 404(b)(l) public notice published for 

dredging and disposal operations. For Corps Federal navigation projects, the 

Corps will coordinate with the tribes and will consider similar restrictions. 

Finally, the U.S. Coast Guard Navigation Rule 18 states that power driven 

vessels underway must avoid fishing vessels. Also see response No. 13 below. 

Response 3. We believe that use of the preferred Commencement Bay disposal 

site will not contribute to a cumulative loss of tribal fishing areas. As 

outlined in comment 2, the Corps and DNR will manage the disposal site area so 

that it will continue to be available for tribal fishing. Corps action on the 

permit for filling of the Milwaukee Waterway is still pending. A supplemental 

DEIS, being prepared by the Port of Tacoma on this project, will be reviewed 

relative to tribal fishing and other impacts. 

Response 4. The availability of disposal sites does not encourage dredging. 

Dredging is a costly activity that is done in response to a need to maintain 

deep and shallow draft navigation benefiting all navigation traffic. 1/hile 

the dredging volume forecast for the Commencement Bay area is greater for the 

future 15-year period than the past, this is primarily due to the large pro

posed Blair/Sitcum navigation improvement project which would be completed 

within a 2-year construction period, if undertaken. Without this project 

• 
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The National Environmental Policy Act (NEPA), 42 u.s.c. 4332, 
requires that analysis of potential impacts occur prior to taking 
actions. Agencies cannot decide to "act now and deal with the 
envirC?nmental .consequences later." Methow ~ Citizens 
Council:!..:. Regional Forester, 833 F.2d 810, 819 (9th Cir. 1987); 
Foundation 1.9.!. North American Wi Id Sheep v. United States~ 
tl Agriculture, 681 F.2d 1112,--,-;-i1 (9th cTr-:--i"rn)-.---

The continuing potential cumulative loss of fishing area in 
Commencement Bay is of great concern to the Tribe. There are 
only a few areas left in Commencement Bay where productive 
fishing occurs, including the area of the preferred alternative ~ 
disposal site in Commencement Bay. The Corps is already 
at tempting to permit a f i 11 of Milwaukee Waterway. That project 
would substantially interfere with the Tribe's fishing in that 
area. Now it is proposed that the dredge disposal site be 
located right in another remaining fishing area. The EIS must 
thoroughly analyze these cumulative impacts. 

It is well established under NEPA that EISs must discuss, analyze 
and evaluate the cumulative consequences of proposals. Baltimore 
Gas! Electric~:!..:. Natural Resources Oefense Counci I, 482 u.s. 
87 (1983); Oregon Natural Resources Counci I v. Marsh 832 F.2d 
1489, 1~97-~8 (9th Cir. )987). When conductingthe;equired 
cumulative impact analysis, the agency must "consider cumulative 
!mpacts of the proposed actions which supplement or aggravate the 
impacts of past, present and reasonably foreseeable actions." .L!L. -----1--
The Tribe's other major concern is the environmental impact of 
the designation and use of the preferred alternative disposal 
sites in Commencement Bay. This site was designated based upon 
the assumption that dredging over the next fifteen years wi I I 
greatly exceed the amount of dredging over the last fi"lteen 14 
yea~s. Yet I it tie or no analysis is given concerning the 
environmental consequences of encouraging increased dredging in 
C~""!'encement Bay. Estuarine habitat is already extremely 

• 

I 1m1 ted, yet no evalu'at ion is given regarding the impacts of both 
increased dredging and the effects of the disposal sites on the 
remaining habitat. The fishery habitat of the bay is important 
and must be protected. ____ .,_ __ 

• 
(2.5 million c,y.) the average annual dredging volume over the 15-year fore
cast period is only about 15,000 cubic yards per year greater than the period 
1970-1985. 

Future dredging and disposal volumes had no direct bearing on the disposal 
site selection process. Site selection factors included consideration of 
tidal currents (low current or nondispersive locations were sought to allow 
environmental monitoring of ai te performance), biological resources and humnn 
uae activities such as navigation traffic and Indian treaty fisheries (see 
DEIS and FEIS section 2). 

Potential disposal at the Commencement Bay site, under Site Condition Il 
guidelines (SC-II), is projected to be 3,160,000 cubic yards (c.y.) (see DEIS 
and FEIS Summary, table lb). Thia is 2.4 million c.y. more than the amount of 
material discharged at the site between 1970-1985 (aee PKP and HPR tables 2.1 
and 2,2). Host of the projected disposal v~lume includes dredged material 
from the proposed Blair/Sitcum navigation improvement project, The 200 per
cent increase per cubic yard in disposal site user fees by DNR, and the sub
stantial increase in testing costs associated with the new PSDDA evaluation 
procedures,·will tend to ensure that dredging and disposal at unconfined, 
open-water disposal sites are only accomplished when there is adequate 
economic justification based on real need, 

As noted in the DEIS and FEIS section 4.07, use of the Commencement Bay pre
ferred site under preferred SC-II should result in less overall impact to the 
fishery habitat, including nearshore areas. Under SC-I the same amount of 
dredging is anticipated, Without the Blair/Sitcum project about the same 
potential volume of dredged material would be acceptable for disposal at the 
Commencement Bay site as under SC-II (see HPR tables 2,1 and 2.2; DEIS and 
FEIS, Summary, table la). 

Response 5. A rigorous monitoring program is provided for the PSDDA 11anage
ment Plan, See the Management Plans Technical Appendix (HPTA), exhibit I for 
the specifics of the monitoring program for the preferred Commencement Bay 
site. Data will be analyzed after each monitoring effort, Changes to the 
dredged material evaluation procedures and disposal site management may be 
made based on those data. The Puget Sound tribes will be kept informed of the 
monitoring results and given an opportunity to review the monitoring data, 
The monitoring program does allow for closure of the disposal site (see HPR 
chapter 7.4,3), if the ecological significance of unanticipated impacts 
warrants this action. 

Response 6. We agree. The PSDDA Management Plan fully complies with all 
Federal and State laws and regulations and is consistent with the 1987 Puget 
Sound Water Quality Management Plan adopted by the Puget Sound Water Quality 
Authority (PSWQA). The PSWQA has accepted the Phase I plan with relatively 
minor concerns which have been addressed· in the final documents (see the PSWQA 
letter). Unconfined, open-water disposal with Site Condition II (SC~II) has 
been accepted by the PSWQA because: (a) the preferred sites were selected to 
minimize impacts, (b) the sites will be monitored, and (c). .the effects of 

• 
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The Tribe also believes that if a plan can be worked out that 

protects every aspect of our treaty-protected fishing rights, a 

rigorous monitoring program mu11 be carried out no matter where 
the di1po1al occurs. Because of the acknowledged potential 
1ublethal ellect1 upon the fishery, it i1 important that 
monitoring of the dredge materials and their di1p~1al be 
continuously and carefully carried out •. Re1ult1 of the 
monitoring must be evaluated. If the evaluation 1how1 potential 

adverse effects occurring, the plan mu11 allow for shutdown of 

5 

the site. ------

The Puyallup Tribe mu1t al10 insist that unconfined open water 

di1po1al of dredged material in the deepwater area within 

I 

Co111111encement Bay meet all requirements under existing federal '7) 
law. Thi1 includes Section 404 of the Federal Water Pollution 
Control Act, Sectiqn 401 of the Clean Waler Act, and tru11 
re1ponsibilitie1 of Federal agencies in maintaining treaty 

protected natural re1ource1. -----+---
Continued usage of Oo111111encement Bay a1 an unconfined deep water 

di1po1al 1ite cannot be allowed without an adequate evaluation of,, 

the cumulative biological impacts. The draft EIS doe1 not ' 

quantify what these long term impacts might be. · 

Al previously stated, the preferred alternative for Commencement 

Bay deep water di1po1al lie1 within the usual and accustomed 
fishing area of the Puyallup Tribe. This site is actively fished 

by !rib•! fisherme~ with 1,100_11. drift marine gill nets. These(:i'\ 

marine l11hermen will become displaced because of increased ';/ 

vessel traffic to and from the dredged disposal site. 

The Puyallup Tribe must insist that no level of increased 

contamination of Connencement Bay be institutionalized in a 

process such as PSSDA. Because of current pollution levels the r 
Puyallup Tribe has gone without most of their treaty-reserv;d 1 

1hel!fish,fi1hing r!ghl•: The draft EIS mu1t addre11 any 
po111ble 1mpact1 .which might delay the recovery of shellfish · 

re1ource1 off of Brown's Point and adjacent area1. 

In addition to these general concerna, the Puyallup Tribe ha1 the 
following specific comments. 

• • 

•diaeata just pasaiag the PSDDA disposal guideliaea (SC-II) will be ■1tiaated 

11J the cleaner ■aterial that 11111 also be placed at theae aites, 

fleaae aee HP& chapter 1 for diacuaaioa of Federal aad State laws that are 

applicable to the PSDDl llallag-at Plaa aad ms s-l"J• table S for an 
aaseaa■eat of the plea ia relationahip to eaviroaeatal protection statute&, 

IIPll chapter 2,8 aad RIS sactioaa 2, 3 and 4 coataia diacuaaloa• related to 

ladiaa treaty natural reaource conceraa. 

&espoaae 7. We disagree (Ne reapoaae No. 3 above). The DEIS aad FEIS fully 

evaluate cumulative impacts of disposal at all disposal sites. A co■prehen

aive eavicon■eatal ■oaitoriag program baa beea included aa part of the plan ao 

that tbe ■agaitude aad aigaificaace of aay uaaaticipated i■pacta can be asaea-

.aed aad dealt with through diapoaal aite ■aaagaeat, Diacuasioas of cu■uls

tive i■pacta oa biological resource• at/aaar tbeN aites are provided in DEIS 

aad FEIS aectioaa 4,03 to 4.06 for C-nc-at.Bay, Additioully, section 

4,0ld deacribea the cu■ulative effects of esposure of beathic infsuaal 
reaourcea to dredged aaterial at the c-ncaeat Bay ■ite, 

&eaponN 8, See reapoaae No. 2 above. 

&eapoase 9. With Site Haaa&e■eat Coaclitloa II (SC-II) there ■-J be aa 
illcrease 1a·chellicala vithia ao■e portioaa of the Co■meace■eat Bay aite, 
However, these level■ will aot produce unacceptable ad.vern effects (see 

reapoaae Noa, 3 aad 4 above). Other portioaa of the preferred site which 

overlay the uistiag aite are likely to uperieace reduced chem.cal level• as 

sedimeata fro■ past diapoaal ■ay have higher che■ical levela than would be 

accepted uuder PSDDl guideliaea. Phyaical impact& will include abort-term 
reductions la beathic populatioaa aad co-uaity diveraity, This is accepted 

as a tradeoff of disposal activity, However, ao sigaificaat i■pacta are 
upected to i■portaat fiahery reaourcea (crab, ahri■p, botto■fiah) as few if 

ay of these resource• have beea fouad vithia diapoaal alte boundaries (see 
nIS section 4). While resource impacts would aot change aigaiUcantly by 

1oiag to SC-I, the ecoao■ic impacts would be aubataatial with the coat of 

diaposal estimated to increase by $ZS ■illioa over the aest lS years. 

The PSDDA agenciea have concluded that Site Coaditioas I (SC-I) la unaeces

sarily reatrictive. SC-II la fully coaaiateat with all Federal aad State 

lava, aa veil aa the PSWQA uaagemeat plaa, aad avoid• unacceptable adverse 

impacts, Potential eaviroameatal effects of the alternative aite ■aaage■eat 

coaditioaa ate defined la EIS aectia 2.04 by the qualitative deacriptioas of 

poaaible bioloaical effects at the aita aad by the related quantitative dis

posal guideliaea la the Evaluatioa Procedure& Techaical Appeadis (EPTA) II-8. 

I■pacta to Puaet Sound, uader SC-II, -ld be ■iaor aad •acceptable• in the 

coatest of the cw.. 

Sampling aad biological aad chemical teatiag requir-ata have beea s1ga1f1-

caatly increased, and more ana1Uve bioaaaaya will be uaed CO ensure that 

IC-II 18 aot esceeded, The preferred slta ■aaage■eat cooditloa (SC-II) doea 
allow aublethal effect• at the dispoaal aite, However, whether the■e effects 

• 
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The PSSOA draft EIS provides for exceptions to the proposed 
guidelines without any input from tribal "professional" judgment. 

----+---
Under the PSSOA process, the Puyallup Tribe would not receive 
copies of the annual reports from any monitoring studies. 

Bioassays (AET) that do not detect long term chronic effects 
cannot r;ubst itute for the amount of chemical analysis needed to 
detect adverse biological effects impacting treaty-protected 
fisheries aquatic resources. -----!.---
Because of the inadequacy of the PSSOA draft EIS and the lack of 
a mechanism for tribal input to exceptions to PSSOA guidelines, 
we cannot see wheie the Puyal !up Tribe's treaty rights are being 
protected and we are of the firm belief that the draft EIS is 
inadequate as a matter of law. -----''---

Sincerely, 

>f.~<)L 
Henry John, Chairman 
Puyallup Environmental Commission 

RRH:HJ/gp 

cc: BIA, Everett 

• 
will actually occur is doubtful. Huch of the material will have much lower 
chemical levels than that allowed under SC-II guidelines. Physical distur
bance from disposal operations will drastically alter the benthic community 
structure, depress species diversity and temporarily depress species abun
dance. Benthic spPcies eventually recolonizing the site may be more valuable 
and available to demersal predators although their abundances are expected to 
be low during disposal periods. Recruitment of benthic colonizers during 
other periods may result in localized enhancement of the benthic community to 
predators, although the site is in an area of low concentrations of demr.rsal 
finfish and shellfish. 

Response 10. As discussed in chapter 5.5.10 and exhibit A.10 of the Hl'R 11nd 
sections I-2.4 and 1-2.5 of EPTA, the PSDDA Management Plan is intended to 
provide both consistency and flexibility in the application of dredged mate
rial evaluation procedures. All decisions require documentation of the 
reasons for the decisions including responses to-comments provided to the 
public notice for each project. This documentation will be made available to 
the Puyallup Tribe and other interested parties. The concerns expressed by 
tribal representatives for a specific project will be addressed during the 
decisionmaking process. As provided in Corps regulations, the District 
Engineer may develop operating procedures whereby Indian tribes may provide 
for a tribal representative to receive and respond to public notices with the 
official tribal position (33 Cffi 320.4(j)(6)). Text in section A.10 of the 
HPR has been revised to reflect this review process. 

Response 11. The management plan has been revised to include the tribes as 
interested parties who will receive copies of the annual ~onitoring reports 
and also have an opportunity to provide comments (see HPR chapter 8). 

Response 12. As discussed in section 5.4.2 of the MPR, the biological tests 
proposed by PSDDA agencies are the most appropriate of the tests available 
today. Because of our concerns with sublethal effects, the selected bioassay 
species represent some of the more sensitive species available for laboratory 
testing. further, though the tests are "acute" (short term), they do not 
soley measure lethality. Abnormality in the bivalve larvae test and other 
sublethal effects 1n the microtox test are also included in the test results. 
The screening and maximum levels also incorporate the benthic apparent effects 
threshold (AET), which provides aome assessment of chronic community effects. 
While none of these indicators is adequate to independently assess the effects 
of concern, they combine to provide a weight of evidence tha't is useful in the 
interim in characterizing and protecting against potential sublethal effects, 

Our efforts to develop a ch.ronic sediment bioassay, Lnitiated in Phase I, are 
continuing in Phase II. The status of chronic sediment testing procedures is 
described in sections II-6.4.2 and II-6.5 of the EPTA. The Phase I efforts 
(work conducted by NOM-NHFS) to develop a c_hronic test are described in 
exhibit E-22 of the EPTA. 

Biological testing will not be used in place of chemical testing. In all 
cases, testing (if existing information is not sufficient) for sediment 
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cbeaicala of concern vill be the required firat atep ln characterizing the 
uterial to be dredged. Biological testing vill follow as a aecond step, 
dtepending on results of the chemical tests (see Hl'R exhibit A). 

Responae 13. Comment noted. See responae Ho, 2 above, We have expanded our 
discussion of hov the PSDDA plan deals with Indian treaty fishin& rights and 
h1111 these righta will be protected (see HPR chapter 2.8 and DEIS and FEIS 
aectiona 2,0S), The text in aection 2.0S baa been clarified aa shlllflt by the 
underlined changes shown below: 

•Per■ittlng authorities vill allow dispoaal to occur ~ there is no treaty 
fishing activity occurring at the diaposal site, This will be accompliahed 
via the IINR disposal site use permit and the Section 404 permit process. 
During proceaaing of individual Section 404 applications, any conflict between 
treatr fiahiq and vessel traffic vill be addressed prior to disposal. Condi
tioning of peraita auch that dispoaal will be consistent with tribal fiahiqg 
operation■ ur be •P!'ropriate as may be denial of permit applications where 
necessary, 

In following this permitting process, disposal-related vessel traffic and 
fishing gear conflicts with tribal fishing operations should not occur. 
Violations of permit conditions, including permit conditions based on protect
ing treaty rights, are enforceable under Federal law."' 

• • 
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DEPARTMENT OF COMMUNITY DEVELOPMENT 
Offl(( or AKCHAEOLOCY AND Hl~lOKIC PKL~IK\'AllOS 
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Ha. Barbara Ritchie 
NEPA Coordinator 
Department or Ecology 
Mail Stop:· PV-t1 
Olympia, WA 98504 

Dear Ha. Ritchie: 

February 5, 1988 

L.og Rere~encc: 1008-F-COE-S-04 
· Re: Puget Sound Dredged Disposal 

Analysis Proposed Unconfined 

A staff review has been conducted or the draft Environmental Impact Statement 
titled •Puget Sound Dredged Disposal Analysis (PSDDA) Proposed Unconfined, Open
Water Disposal Sites for Dredged Material, Phase I (Central Puget Sound l • and 
supporting documents. We are concerned with the treatment or cultural resources 
and compliance with Section 106 of the National Historic Preservation Act and its 
implementing regulations 36 CFR 800. 

We are supportive or the Corps or Engineers attempts to identify if the proposed 
disposal sites contain National Register eligible properties but note that 
complete identification activities and consultation with our Office bas yet to 
take place. We would lilce to request a copy or the technical cultural resources 
survey report that summarized the sources and process the Corps undertook to 
identify if submerged resources occur in the proposed disposal sites. 

Given the fact that additional identification, evaluation and mitigative measures 
are proposed to occur in the future, as the site baseline documentation occurs, 
we believe it is important that the Corps enter into a Memorandum or Agreement 
(HOA) with our Office and the Federal Advisory Council on Historic Preservation 
and other concerned parties. The HOA should address the documentation require
ments and process for identification, evaluation, and implementation or protec
tive measures for any discovered submerged historic properties. 

We would urge the Corps to initiate consultation on a Memorandum or Agreement 
with our Office and the Advisory Council on Historic Preservation as soon _a_s ___ .____ 
possible. 

mr 

cc: Robert Fink 

Sincerely, 

~ 
Robert G. Whitlam, Ph.D. 
State Archaeologist 
(206) 753-4405 

• 
RelPONSE TO DCD--OAJIP LE'ITER or 5 FF.BRUARY 1988 

Res~nee. As documented in the Corpe April 29, 1988 letter to the Office of 
Arcaeology and IUetoric Preservation (OAHP) we have addressed cultural 
resources that could be impacted by dredged material disposed in accordance 
with PSDDA Hanage111ent Plan (see exhibit D). lie are in the proceea of comply
ing with the requirements of Section 106 of the Nlltion11l Historic Preservation 
Act and its implementing regulations 36 c•·R 800. n1is is confirmed by OAHP 
letter of Kay 9, 1988 (also see exhibit D). 

Subsequent to receipt of .February 5, 1988 letter, further extensive coordina
tion was accomplished with OAHP. Expanded literature review was undertaken of 
marine cultural resources, specifically shipwrecks, that may be located at the 
preferred disposal sites. Literature research conducted in 1985 had revealed 
no vessels at any of the disposal sites; Elliott• Bay (Seattle), Port Gardner 
(Everett), and Commencement Bay (Tacoma). Also, high resolution side scan 
surveys were conducted in March 1988 of the disposal sites to establish if 
there were sunken vessels in or near the sites. In an interegency meeting on 
March 25, 1988, attended by Dr. Robert·c. Whitman, Ph.D, of OAHP, preliminary 
findings and recoaanendations (see below) were discussed. A copy of a pre
liminary consultant's report was provided to Dr. Whitman during the meeting. 
The final report further documenting the literature review and field recon
naissance was provided to OAHP in Hay 1988. 

The literature review included an annotated list of potentially significant 
historic vessels in the vicinity of ell three disposal sites. The sonar 
records show no shipwrecks at either the Port Gardner (Everett) or 
Commencement Bay (Tacoma) disposal sites. 

At the preferred Elliott Bay site sonar records and archival research suggest 
five possible vessels may be resting on the site. Two of them appear to be 
vessels potentially eligible for the National Register of Historic Places. 
The ships are tentatively identified to be the A.J. FULLER and the HULTNOHAll. 
Their potential for eligibility is based on their age (they were built and 
sunk near the end of the age of sailing vessels), their construction (wooden 
or cold-rolled steel), on the limited representation of their class of ships 
worldwide, and possibly also their embodiment of maritime history in 
Washington State. There were an additional three sitings that could be sub
merged vessels, but do not match any historic records of historical ships that 
appear to be eligible. Of the five sonar "targets," only one (an unidentified 
object about 35 feet long) is located in the direct impact area below the 
disposal zone. Additional work is underway, in coordination with OAJIP, 
regarding the E:lliott Bay site. 

See FEIS section 4.08c(9) for further discussion. As acknowledged in the OAIIP 

Hay 9 letter, with the completion of an HOA (as outlined in the April 29 Corps 
letter) and the Remote Operated Vehicle (ROV) reconnaissance, the Federal 
record of decision can be filed. This will allow the Elliott Bay disposal 
site to be made available for use, subject only to a shoreline permit from the 
city of Seattle. 
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February 24, I 988 

Frank J. Urabeck 
Seattle District, Corps or Engineers 
P.O. Oox C-3755 
Seattle, Washington. 98124 

Dear~ 

The Puget Sound Water Quallty Authority has reviewed the draft Environmental 
Impact Statement and draft Proposed Management Pian for Unconfined 
Open-water Disposal or Dredged Material, Phase 1. We commend the four 
PSDDA agencies, and especially the Seattle District, for the effort. that has 
gone into this project. Our commP.nts on the drafts are organized into major 
topics. 

Environmental Impact Statement 

The Environmental Impact Statement (EIS) appears lo be complete and 
comprehensive. The Authority has no specific comments on the EIS. 

Site Conditions 

Site condition refers to the degree or harm that is expected to occur at the 
disposal site as a result or chemical contamination or the dredged material. As 
addressed by PSDDA, ii Is the condition that would occur at the site if most 
or all or the material placed at the site Is so contaminated so as to barely 
pass the evaluation procedures (a worst case assumption}. The alternatives 
considered are "No" adverse effects (Site Condition I), "Minor" adverse effects 
(Site Condition II}, and "Moderate" adverse effects (Site Condition III}. The 
recommendation for Phase 1 is to allow Sile Condition II at all three sites. 

The long term goal or the Authority is that all significant sources or 
contamination to the sediments be controlled and that existing sediment hot 
spots be cleaned up. It is therefore the Authority's long-term goal that 
dredged material disposal sites have "NO" chemical adverse effects, We concur 
with the PSDDA recommendation or Sile Condition II ("Minor" adverse effects) 

· for the near term because: the sites are being selected to minimize the 
resources affected; the sites will receive large or amounts or material that 
would pass a Site Condition I standard, which will moderate the potential 
effects or the material that falls between conditions I and II; and the proposed 
program or monitoring and reevaluation will allow protective adjustments to 
the evaluation procedures if problems develop. 

It is the goal or the Authority that as experience Is developed with the 

• • 
RFSPONSES TO PSWQA 24 FEBRUARY 1988 LETTER 

Response 1. The views of the PSWQA are acknowledged. The text of the Manage
ment Plan Report (HPR) has been revised (see chapter 5.4.2) to read "If 
dredged material exceedingthe HL values is found to be acceptable for uncon
fined, open-water disposal based on special biological testing, then this 
material ""'Y be allowed to be discharged at the PSDDA disposal sites or other 
appropriate locations. However, PSDDA agencies will need to be satisfied that 
such disposal does not complicate monitoring of the PSDDA site nor produce 
other problems." Also see response No. 6 to the Suquamish Tribe letter. 

Response 2. PSWQA acceptance of Elliott Bay and Commencement Bay preferred 
sites is acknowledged. In response to PSWQA concerns about the Port Gardner 
site the PSDDA agencies have evaluated possible movement of the site to a more 
acceptable location while still staying within the existing zone of siting 
feasibility (ZSF), as suggested by PSWQA. Our review, coordinated with 
Hr. John Dorhman of the PSWQA and Hr. Terry Williams, Tulalip Tribes, 
confirmed that the site cannot be moved to a location that is consistent with 
site selection guidelines. A shift of the Port Gardner site to the west would 
result in the site being in two shoreline jurisdictions (Island County and 
Snohomish County). There is insufficient data on natural resources to the 
north to support site movement in that direction. If moved to the northeast 
or east the site would not have the desirable 2,500-foot buffer zone between 
the site and important crab resources. The site cannot be moved to the south 
because of the Navy's RADCAD site. 

During coordination with Hr. Williams he suggested that we consider a new site 
located west of Gedney Island that would avoid the unreasonable haul distance 
associated with use of the Saratoga Passage site (alternative III). The 
Gedney Island proposal was reviewed by the Disposal Site Work Group (DSWG). 
The group reported that an extension of the ZSF along the western edge of 
Gedney Island for siting consideration was considered in the original ZSF 
selection process conducted in 1985. However, a site in this location was 
dropped from further consideration for the following reasons: 

a. Depths along the western channel of Gedney Island approach 100 fathoms 
or 600 feet, which DSWG had previously decided to avoid because of uncertainty 
with regard to bottom currents and the difficulty of environmental monitoring. 

b. Secondly, a NOAA current meter mooring station west of Gedney Island 
(site 41, station 17, NOAA Technical Manual NOS OHS No. 3, Figure 11-6) 
located at a depth of 142 meters (bottom depth 157 meters) showed a total 
variance of 218.6 cm2/sec2 and a 1 percent fastest speed of 20 to 40 CI/I/sec, 
thereby indicating that the 1 percent currents in the area exceed the non
dispersive site selection guidelines of 25 cm/sec. By comparison, current 
meters moored at two sites in proximity to the preferred site in Port Gardner 
have recorded mean speeds of 5 .5 to 7 .2 cm/ sec, a total variance of 105 
cm2/sec2, and 1 percent speeds of 15.9 and 22.8 cm/sec respectfully, well 
within the nondispersive site selection guidelines that are intended to locate 
sites where dredged material will not be eroded. This facilitates environ
mental monitoring and site use accountability. 



(") 
I 

-I" 
0 

February 24, 1988 
Mr. Frank J. Urabeck 
Page 2 

criteria and procedures and as the standards (and costs) or confined disposal 
are clarified, reevaluation and adjustment or the PSDDA process will result In 
the unconrlned open water sites meeting site condition I. 

Evaluation Procedures 

The evaluation procedures utilize bloassays and bloaccumulallon tests lo make 
decisions about material to be dredged within a rramework or chemical 
concentration criteria. The criteria (screening levels and mallimum levels) are 
based on apparent errects threshold values. The Authority concurs with the 
proposed evaluation procedures with one exception. The PSDDA 
recommendation permits unconfined In-waler disposal or sediments with 
chemical concentrations above the listed "Maximum" levels Ir the proponent 
carries out addltlonal bloaccumulatlon and water column errecls tests. But the 
management plan Indicates that such material would probably not be accepted 
at the PSDDA sites. Instead, the proponent would have to ldenury another 
In-water site. The Authority reels that It Is unlikely that any material 
exceeding the maximum levels would pass the regular bloassays and the 
additional tests. But Ir material exceeding the ML levels Is allowed lo be 
disposed or through unconrlned in-water disposal, the PSDDA sites should be 
used. Prollreratlon or sites, especially lo handle more-contaminated material. 
Is undesirable. 

Site Selection 

Proposed sites were selected in several steps. Factors considered Include 
depth, slope, sediment type, currents, biological resources, and conrtlcts with 
shipping and nshlng tramc. 

The Authority concurs with the prererred sites proposed In Elliott and 
Commencement bays. The Authority has concerns about the prererred Port 
Gardner site Including possible harm lo adult salmon, conrtlcts with rtshlng, 
and cumulative impacts due to the proximity or the Navy Conrlned Aquatic (-z 
Disposal site. The PSDDA agencies should review the possibility or relocating 
the prererred Port Gardner site within the existing zone or siting reaslbillly lo 
mlnlmlze these conructs while balancing all nr the other •itln<F concerns 
Including depth, current, and benlhlc resources. In addition, some estimate of 
the likely liming and rrequency or conructs with tribal rlshlng should be cp 
presented and possible liming restrictions lo minimize conrlicts should be 3 
considered. 

Site Management -- Inspections and Positioning 

The proposed site management program addresses procedures to ensure that 
only material that has been approved for unconfined open water disposal Is 
taken to the sites as well as positioning of barges over the disposal sites. For 
non-Corps projects, Ecology will provide ror Inspections at the dredging site 
and DNR will provide for Inspections al the disposal sites. For Corps projects, 
the Corps will monllot Its contractors. 

The Authority concurs with the drart proposal . 

• • 

c. Other siting factors also precluded consideration of a site along the 
western side of Gedney Island. A 2,500-foot buffer from Gedney Island shore
linea and critical natural resources, called for by the siting guidelines, 
would place a (4,000-foot diameter) site within the central channel and 
involve two shoreline jurisdictions (Island County and Snohomish County). 
Hoving the site west, toward Whidbey Island, into just Island County jurisdic
tion, would violate 2,500-foot buffer zone criteria (i.e., natural resources 
and shoreline buffer zone) and place the site along a steep bathymetric slope, 
which would be unstable for placement of dredged material. Critical Gedney 
Island natural resources at risk are: (a) a bald eagle nesting area on the 
island; (b) eelgrass beds located off the southwest side of Gedney Island; 
(c) a major geoduck bed located along the eastern edge of Whidbey Island; and 
(d) Dungeness crab concentration areas surrounding the island (see DSWG 
overlay maps and Puget Sound Atlas). 

An alternative site west of Gedney Island was dropped from further considera
tion by DSl,U,J,ased on collective evaluation of all the siting factors used to 
locate nond!spersive sites within Phase I areas. The siting factors eliminat
ing a Gedney Island alternative site are still valid. 

Response J. The estimated frequency of dredging disposal activity is pre
sented in the DEIS and FEIS (see sections 4.02c(J); 4.0Jc(J); 4.08c(J); 
4.llc(J)). As stated in the FEIS there will be no conflicts between disposal 
activities and Indian fishing as these conflicts will be avoided by disposal 
restrictions (see FEIS section 2.05). Also see response No. 10 to the NHFS 
letter and response No. 2 to the Suquamish Tribe letter. 

Response 4. The monitoring plan has been changed to include offsite biologi
cal stations for Elliott Bay baseline studies. The baseline data collected in 
Hay 1988 will be reviewed to determine if subsequent biological monitoring is 
useful, This review will be coordinated with the PSWQA and other interested 
parties. See the Management Plan Report (MPR) (chapter 7.3) and the Manage
ment Plans Technical Appendiz (MPTA), exhibit I for changes to the monitoring 
plan. 

Response 5. The monitoring plan has been changed to specify use of the Puget 
Sound Ambient Monitoring Program (PSAMP) two centimeter protocol for sediments 
sampled at the disposal site perimeter line. 

Response 6. Monitoring stations have been placed between the Port Gardner 
preferred PSDDA site and the Navy's RADCAD site by both the PSDDA agencies and 
the Navy. Close coordination of respective ongoing baseline study activities 
is underway between these two programs to ensure that, should unforseen prob
lems occur, the responsible parties can be identified. Consideration is also 
being given to delaying use of the PSDDA site until after the PSDDA baseline 
studies and mound construction in the Navy Phase I operation are completed. 
these data should provide '"real world'" information on potential offsite move
ment of sediment particles from the Navy site toward the PSDDA site. Delaying 
use of the PSDDA site per the foregoing would avoid complications in inter
preting data that might otherwise result if simultaneous operations were 
occurring at the two sites. Also see response No. 14 to the NHFS letter. 

• 
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Site Management -- Monitoring 

Extensive monitoring or disposal sites Is proposed, lnclucllng physlr.al, chemical, 
and biological measures. The monitoring program has been customized for each 
proposed site. There is one major differenL-e among three monitoring 
proposals. In Port Gardner Day and Commencement Bay, stations are Identified 
where bottom-dwelling organisms would be sampled to see whether the 
populations are changing and to measure bioaccumulalion. This sampling Is not 
proposed In Elliott Bay, based on the argument that Elliott Bny is already so 
seriously degraded and Is subject to so many possible sources of contamination 
that (1) collecting these samples In Elliott Bay would never detect a 
difference, end (2) If a difference were detected, they might be caused by 
other sources or contamination. 

l 

The Authority feels that monitoring Is et the heart or the PSDDA proposal. 
Monitoring In Elliott Bay should Include the biological stations. The proposed 
Sile Condition II would allow minor adverse effects to organisms on site but 
(In theory) would not result in any adverse effects off-site. Monitoring must 
be carried out off-site to confirm no effects. If results from off-site 
biological stations In Elliott Bay show high levels of chemical effects clearly 
not associated with the disposal site over several years lime, then the 
biological sampling can be stopped. It Is understood that such sampling In 
Elliott Bay may have more "false positives" than the other bays. But this Is 
not adequate Justification to decide not to look. It should be noted that the 
sedlment monitoring component or the Ambient Monitoring Program · wlli apply 
the "sediment triad" (Including abundance or bottom-dwelling organisms) to 
sedlment monitoring stations throughout the Sound. PSDDA should provide 
comparable monitoring at ali PSDDA sites. 

4 

' 
The chemical sampling or sediments on the disposal sites will collect samples 
10 centimeters deep for analysis. PSDDA samples off-site for chemistry are 
proposed to Include the top five centimeters. The off-site samples should '5 
conform to the two centimeter protocol being adopted by the Puget Sound 
Ambient Monitoring Program. Two centimeter thick samples .. 111 provide the 
best balance between sensitivity and repeatablUty. 

The monitoring or the Port Gardner Bay site places the transect or biological 
stations to the northwest. Additional monitoring should be directed towards ,:; 
the Navy CAD site, at least for the first years, to improve our ability to 
differentiate between effects or the Navy disposal and the PSDDA site. 

Data Management 

A data management program is proposed for PSDDA with the Corps, DNR, and 
Ecology each playing a role. The Authority supports the plan and recommends , 
that the PSDDA data management program be designed and implemented to be 
compatible with the database being developed for the ambient monitoring 
program. In particular, PSDDA should use consistent protocols for data 
coding, station identification, and data exchange so that the PSDDA data can 

• • 

Re11ponee 7. Comment noted. "fhe PSDDA monitorin& program i e being dosely 
coordinated with the PSAMP and other related aediment quality data gathering 

programs. 

Response 6. ~omments noted, 
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be Integrated, with the ambient monitoring dalR. 

Need ror Local Government Shoreline Plan Changes 

The EIS Indicates that each or the proposed sites can he permittud without 
changes to local Shoreline Management programs. The PSDDA Phase l 
management plan Includes a proposal that the thn.>e shoreline Jurisdictions 
(Seattle, Everett, and Pierce County) each amend their Shoreline Master 
Programs to incorporate standard -language concerning unconfined open water 
disposal sites. The proposed language clarlfles the regional role the sites play 
and precludes the granting or shoreline permits ror unconfined open water 
disposal except at the PSDDA designated sites. 

The Authority agrees that a major purpose or the PSDDA program is to 
establish a limited number or sites, each or which would serve dredging B 
activity within a region that Includes several shoreline Jurisdictlons. This 
means that Seattle, Everett, and Pierce County will be lssulng permits ror 
disposal sites to serve economic development in other Jurlsdictlons throughout' 
central Puget Sound. Ail or the open water sites are at locations considered 
"Shorelines or Statewide Slgnlflcance" where local governments must give 
particular consideration to uses which recognize and protect the statewide 
Interest over local Interest. The Authority agrees with the Intent or the 
proposed Master Program language and wtil encourage the affected Jurisdictions 
to review their Shoreline Master Programs and make changes as appropriate to 
Implement the PSDDA program. Since the proposed PSDDA sites can be Issued 
permits under the existing local Shoreline Master Program changes, the 
decision whether or not to adopt the language proposed by PSDDA should be 
left to the three Jurisdictions. 

In summary, the Authority supports the basic recommendations or the draft 
PSDDA Phase 1 reports. We thank you again for your efforts to bring thls 
project to its 'Present position. Ir you have any questions about these 
comments, please contact John Dohrmann (464-7318). 

Fletcher 

• • • 
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Mr. Frank Urabeck 
Department of the.Army 
Corps of Engineers 
P.O. Bax C-3755 

STML Of WA!HNGTON 

DEPARTMENT OF FISHERIES 

March 1, 1988 

Seattle, Washington 98124-2255 

Dear Mr. Urabeck: 

Draft Environmental Inpact Statement (DEIS) and 
Draft Management Plan - Proposed Unconfined Cpen 
Water Disposal Sites for Dredged Material, 
Phase 1 /Central Puget Sound> 

The Washington Department of Fisheries (WDF) has reviewed the above
referenced documents. The WDF has also been heavily involved in the 
~tire.Puget Sound_~ Disposal .Analysis (PSOOI'.) study since its 
lllception. In ackiition, WDF has contributed considerable staff time 
supp~ying resource information, data analysis, and attending numerous 
meetings. 

WDF will continue to supply input into all future dredging proposals in 
Puget Sound, through appropriate channels follCMing caipletion of the 
PSDOa1>. ~tudy, to ensure the protection of the sall!Dn, marine fish, and 
shellfJ.Sh resources of the state. 'lhl.s will be accaiplished during the 
c~ose review of all dredging proposals on a case-by-case basis where we 
will continue to spel~ ~ut specific conditions, such as project timing 
and other necessary nu.Ugative measures to ensure the proper protection 
of fish life (including shellfish) for each proposed project. -

WDF agrees with the selection of the preferred non-dispersive sites in 
cannencement Bay, Elliott Bay, and Port Gardner. Our concurrence is 
bas~~ assurance that Site Condition II is maintained and site 
roru.torlllg ensures the criteria are not exceeded. 

WDF requ~ts this entire letter be included in the Final NEPNSEPA EIS. 
OJr detailed carrnents on the draft Management Plan and draft EIS are as 
follows: 

Draft Management Plan 

Chapter 2 (Ba~kgroundl of 0e proposed management plan describes T 
concen:is ~ l.Jlteractions with the Indian fisheries (harvest related -
potential l.llp3cts) . WDF concurs these matter must be addressed in the 

I 

• 
RESPONSES TO WDF 1 MARCH 1988 LEITER 

Response 1. The Management Plan Report (HPR) has been changed to indicate 
that fish and shellfish resources are discussed and impacts to harvests are 
evaluated in the FEIS for each PSDDA site (see HPR chapter 4.1). See FEIS, 
section J.04c(5) for a discussion on non-Indian commercial and recreational 
fisheries in Port Gardner and section 4,13c(5) for a discussion of potential 
impacts. Dungeness crab resources in Port Gardner are discussed in the FEIS, 
section J.04b(l)(c) and impacts evaluated in section 4.lJb(J)(c). PRndalid 
shrimp resources in Elliott Bay are discussed in the FEIS, section J,OJb(l)(e) 
and impacts evaluated in section 4.0Bb(J)(c). Also see response No._ 7 to the 
Suquamish Tribe letter. Commercial and recreational salmon fisheries (Native 
American and non-Indian) are discussed for each site and impacts evaluated at 
each site in the FEIS. 

Response 2. The position of WDF is noted on the dredger option for performing 
additionRl biological tests when sediment chemistry exceeds HL values. See 
response No. 6 to Suquamish Tribe letter and response No. 1 to PSWQA letter. 

Response 3. We concur with this comment. The text has been revised with the 
following addition to chapter 6 of the Management Plan report: "Dredging 
activities could also be discouraged during other periods of the year in those 
areas where sensitive life stages of fish Cother than salmon) or shellfish 
species were occuring such that dredging during these periods would have 
1.U1acceptable adverse impacts. Timing concerns involve such commercially 
important species as Pacific herring (during their spawning/egg laying stages) 
and Dungeness crab (during egg incubation and juvenile development periods). 
Other dredging projects in 1.U1ique water quality areas may have timing 
restrictions if these areas are considered likely to experience seasonal 
reductions in water quality that could be exacerbated by dredging activities. 
However, there restrictions often increase dredging costs or impact dredging 
effectiveness. Such restrictions could impact certain projects by increasing 
costs to the point where dredging is no longer justified. This in turn could 
have social and economic consequences." 

Response 4. Comment noted. Citation in MPR has been corrected. 

Response 5. Fish and mobile shellfish may move considerable distances during 
a year. In or near urban centers with sources of pollution, these species may 
obtain chemicals of concern from a variety of sources. The information 
developed during the resource inventory phase of PSDDA indicates that both 
crab and shrimp abundance varies seasonally arol.Uld the proposed disposal 
sites. This would indicate that shellfish move about the area throughout the 
year possibly exposing themselves to chemicals of concern from other sources. 
Major physical impacts of disposal activities would be largely confined to 
that portion of the Elliott Bay site lying below the 1,800-foot--diameter dis
posal zone. This is downslope from shrimp and bottomfish resources and the 
higher biomass and diversity which occurs in the shallower stations at the 
south end of the disposal site. Commercially important flatfish species 
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PSCDI'. study along with potential inpacts to other fish or shellfish 
harvest such as CXlllller(:ial trawl fisheries in Port Garoner (whiting), 

cxmaercial and reaeational h8rvest of Dungeness crab in Port Garoner 
and potential cxmaercial and recreational harvest of pandalid shrinp in 

Elliott Bay. All ocmnercial and recreational sa~ fisheries should 
also be discussed for all PSCDI'. sites. 

Cllllpter 5 (PS!Dll Dredged Materials Evaluation Procedures). In general, 
WDF concurs with the PSCDI'. Evaluation Procedures. 'Dley are an intricate 

syatem to test and manage dredging and disposal of materials oontaining 

various levels of chsllical contamination. 'fl1e system reflects the time 
ccnmitment and expertise involved in its develqlllent. It is bssed on a 

IILDlber of assunptions conce:ning the relationship between the field or 
laboratory results and the ultimate effects of the material in the 
environment. To affixm these assunptions, DDnitoring and acx:ountability ,z. 

relative to the ultJJllate fate of the material will remdn a crucial 

issue. we take exception to one portion. Disposal of material above the 

ML or M!lldnum Level should not be pemitted for individual projects even 
with aa:11.tional testing. With that exception, we feel the system has a 

high probability of providing acceptable environmental protection if 
followecl in its entirety. ---+---
Chapter 6 (Disposal Site Manllg!!ment). WDF appreciates the statement 
"Dredging activity is generally prohibited by WDF regulations fran 
March 15 to .June 15 each year.• we believe this section should also 

mention WDF dredge timing concerns throughout Puget Sound which will 
affect certain dredging (indirectly affecting disposal in PSCDI'. Phase l, 
Phase II or upland sites) such as Pacific herring spawning activities, 13 
surf smelt spawning activities, and critical periods of Dungeness crab 
life history. In aa:li.tion, certain potential dredging projects in 
unique water quality areas like Olynpia Harbor may have different timing 

restrictions (e.g., Olynpia Marina). 'nlis should be mentioned under 

PSIDP. Phase I and Phase II in case water q..al.ity, for e;car.ple, cllangcs 

because of mmicipsl discharges or low river flow conditions (drought) 

or when new resource infoDDBtion is obtained. ------

Of minor note in Chapter 6 Hydraulic Project Approval, please correct 
•RCW 76.20.100" to read "RCW.75.20.100" and note the purpose of the 

statute is to protect fish life which also means to protect fish 
habitat. 

4 

Chapter 7 (Disposal Site Environmental M:>nitoring). 'lbe Executive 
SUn'm!lry, page ES9, states, "'flle DDnitoring plan is intended to ensure 

that acceptable conditions at the site are not exceeded and to provide a 

basis for any necessary plan adjustments.• WDF believes the only way 

these objectives can be met is through continued DDnitoring of 
econanically i.nportant fish and shellfish resources found on or near the 5 

• • 

(Dover sole, l'nglish sole) are more abwidant at the alternative site than the 

preferred eite. 

Although a limited co-ercial spotted shrimp fishery does exiat in Elliott 

Bay, catches have been very low in recent years and this may bes conRequence 

of sediment quality degradation in Elliott Bay. There are other possible 

reasons that the Elliott Bay fishery is poorly exploited. The shrimp and bot

tomfiah resources in inner Elliott Bay are located near or in ship anchorage 

areas where there is considerable urine traffic. A recent sidescan survey of 

the preferred site disclosed ahip,recks and other obstructions to nets which 

would also make co-ercial trawling difficult. Donnelly, et al. (1986), 
assessed the two Elliott Bay alternative sites and concluded that disposal of 

dredged material at the alternative nonpreferred site near Fourmile Rock would 

have more impact on commercial flatfish trawling than at the preferred inner 

bay site. 

Bioasaaya conducted on sediments sampled from the disposal site will provide a 

measure of biological effects. While we do not anticipate any offsite move

ment of ~ediments or chemicals, we have added offsite biological stations to 

the baseline effort and will continue there if baseline data support their use 

in subsequent environmental monitoring. Physical disturbance from disposal 

operations will drastically alter the benthic community structure, depress 

species diversity and temporarily depress species abwidance. Benthic species 

eventually recolonizing the site may be more valuable and available to demer

aal predators although their abundances are expected to be low during disposal 

periods. Recruitment of benthic colonizers during other periods may result in 

localized enhancement of the benthic co-unity to predators, although the 

PSDDA sites are generally in areas of low concentrations of demeraal finfish 

and shellfish. 

The intent of this comment, as clarified by the WDF representative to the 

Evaluation Procedures Work Group in April 1988, was to encourage the l~DDA 

agencies to partieipate in the PSWQA ambient monitoring program by adding 

epifawial trawl stations to the overall PSWQA program. While this may be 

useful to the ambient monitoring program, funding resources are not available 

from dredging activities to support this effort, The monitoring planned for 

the PSDDA sites is sufficient to verify th.at site management objectives are 

being met. 

Response 6, Commment noted. Text has been changed. 

Response 7. Commment noted. Text has been changed, 

Response 8. Commment noted. We accept your comment that the lack of viable 

commercial shrimp fishery in Elliott Bay is due to the lack of shrimp 

abwidance necessary to support a fishery, but feel that the poor sediment 

quality in Elliott Bay may also be a contributory factor to shrimp viability 

and reproductive success, thereby leading to a population decline in recent 

years. We acknowledge that this is a speculative cauae and not a proven one, 

Also see response No. 5 above • 

• 
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Frank Urabeck 
Harch 1, 1988 
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disposal site once disposal begins. E>canples of these resources are 

l)mgeness crab and paixlalid shr.i.np in Port Gardner, and pandalid shrinp 5 

in Elliott Bay. 

On page 7-2 the authors state, "M:lbile species are not expected to 

gather at the active disposal sites for long enough periods of tiJDe to 

warrant epifaunal trawls as part of the PSIDI'. 110nitoring plan.• we 
cannot concur because the trawl surveys have al.reedy established that 

canrercial quantities of psnclalid shrinp occur· on the proposed Elliott 

Bay site and that high ooncentrations of Dungeness crab occur near the 

proposed Port Gardner site. '!be disposal material may contain prey 

items which will attract crab and shrinp at certain times resulting in 

Wl8Jlticipated danage to these resources. WDF believes CC11plete 

110nitoring for several years 111.lSt be conducted to meet the g:ials stated 

in the Executive Sunmary. 

Draft Environmental Inpact Statgnt CJEIS) 

Page 3-6; 3-7. We note the descriptions of the benthic camumities are 

taken £ran the Elliott Bay Small Craft Harbor EIS. we believe this is 

appropriate for certain general infor:mation but does not adequately G 

describe benthic shellfish for all of central Puget Sound. For exanple, 

Dingeness crab and geoclucks are listed as •occasional residents". 

Dungeness crab ab.mdance is extrelllely high in Port Gardner and about 

one-third of the state's cxmnercial harvest of geoduck and hardshell 

' 

clams is taken in Central Puget Sound. Panclalid shrinp are foooo in 

cxmnercial quantities in Port Gardner and Port Susan. Panda.lid shr.inp 

abundance should be specified as •near cannercial abundance" in Elliott 

Bay. 
------

Page 3-92. '!here appears to be sane confusion on non-Indian cxmnercial 7 

and recreational catches of Oungeness crab for Port Gardner. We believe 

a 110re realistic figure to be Oller 55,000 lbs. per year. 

Page 4-68. Uooer m:ibile crab and shr.i.np resources, the authors state, 

"Fall densities could conceivably sui;port a limited cannercial or 

recreational shr.i.np fishery were they not located in a very high boat 

activity and harbor area in inner Elliott Bay.• We cannot accept the 

.i.nplication a harvest could not take place since historically a fishery e 
did occur. Also, if the shr.i.np popilation increased an econanical, 

successful fishery would occur. Exanples include Fidalgo Bay, Port 

Gardner and Port Angeles. '!he authors also suggest shr.i.np taken at the 

preferred disposal site might have little cannercial value because of 

high sediment chemical levels. We believe it is the lack of an adequate 

level of shr.i.np abundance to warrant a ccmnercial fishery and not a 

speculative potential for bioaCCUl!lllation of chemicals frat1 the 

sediments that na,, results in a lack of a fishery. 

Frank urabeck 
March 1, 1988 
Page 4 

• 

We appreciate ccmnenting on these documents and look forward to 

oontinued involvement in the PSDDA study. If you have any questions on 

this letter, please contact Hr, Randy Carman at (206) 753-2908. 

JRB:EF:db 

cc: [X)E 

r:tlR 
EPA 
W[l,l 

c,: -rf"c 
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Munlclpality of Metropolitan Seattle 
Exch•nge Building • 821 Second Ave. • Seattle, WA 98104•1.598 

February 23, 1988 

Frank Urabeck, Director 
Puget Sound Dredged Disposal Analysis Study 
US Army Corps of Engineers 
Seattle District 
P.O. Box C-3755 
Seattle, Washington 98124-2255 

Draft Environmental Impact Statement 
Proposed Management Plan for Unconfined Open-Water Disposal of 
Dredge Material 

Dear Mr. Urabeck: 

Metro staff has reviewed the Draft EIS for the Proposed 
Management Plan for Unconfined Open-Water Disposal of Dredge 
Material, and offers the following comments. 

Metro's primary concerns center around the dredge disposal sites 
in Elliott Bay and the potential environmental changes around 
Metro's Renton outfall and diffuser. The dredge spoil disposal 
activities would introduce an additional source that may affect 
Metro's ability to differentiate the environmental changes 
resulting from secondary effluent from that of other sources. 
The difficulty in identifying the source of environmental 
change(s) will compromise Metro's ability to manage NPDES permit 
requirements and to take appropriate corrective actions, as 
necessarJ, 

Metro recently completed a three year (1984-86) environmental 
baseline study around the Renton outfall off Duwamish Head in 
outer Elliott Bay. The $1.6 million baseline study was developed 
to document predischarge physical, chemical and biological 
conditions around the outfall site. These data were used to 
develop a postdischarge NPDES environmental monitoring program. 

Postdischarge monitoring data collected from the start of 
operation of the Renton outfall in March, 1987, will be compared 
with the predischarge environmental conditions to assess any 
environmental change(s) resulting from the Renton secondary 
effluent discharge. As mentioned previously, if environmental 
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Frank Urabeck 
February 23, 1988 
Page Two 

changes(s) are detected in the vicinity of the outfall, environ
mental data interpretation of multiple source impacts may be so 
difficult that Metro's ability to determine if the secondary 
effluent discharge was the primary cause of the enviro11J11ental 
change(s) will be greatly reduced. 

Metro staff strongly reco-ends the principal agencies develop 
and implement a monitoring program to evaluate potential dredge 
spoil disposal impacts on adjacent area, as a means to determine 
specific sources of environmental change(s). 

Review of the Technical Appendix Management Plans shows the logic 
and proposed monitoring plan narrative sections were comprehensive 
and well designed. ------

However, close examination of the actual monitoring plan details; 
i.e., Tables, for the Elliott Bay disposal site revealed a 
minimal and quite inadequate baseline sampling plan. onsite 
sampling appears to be adequate, but no offsite baseline 
monitoring was proposed for the Elliott Bay disposal site. This 
baseline data would appear to be necessary for assessing 
potential offsite environmental impacts resulting from dredge 
spoil disposal. 

If PSDDA is planning to use existing data, where available, for 
the baseline data base, care must be taken to ensure that field 
sampling and lab analytical methods are comparable. 

The two reference stations for the Elliott Bay site are located 
in areas designated as toxicant hotspots by the EPA, Elliott Bay 
Toxics Action Program. "Polluted" reference station data could 
result in no significant environmental impacts when used for 
comparison with the Onsite monitoring results. 

Robert Matsuda (684-1218) of Metro's Marine Assessment Group is 
available for further discussion of these comments. 

Thank you for the opportunity to review and comment. 

Sincerely, 

~/l.,...}vt.-
Gregory M. Bush, Manager 
Environmental Planning Division 

GMB:jmg 

cc: Robert Matsuda 

• 

' 
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RESPONSES TO METRO 23 FEBRUARY 1988 LETTER 

Reeponse 1. eo ... ent noted and appreciated. 

Response 2, Offsite biological stations were originally not planned !or 
Elliott Bay, due to the number and distribution of pollution sources within 
the bay, The PSDDA agencies concluded that the data reeul ting from those 
stations would be confused by the pollution sources, However, some recent 
data suggest that this may not be true, Accordingly, offsite biological 
stations have been added to the baseline effort, These stations will be con
tinued for subsequent environmental monitoring if the baseline data 1;upport 
this action, The purpose of the reference stations (now referred to as back
ground "benchmark" stations) is to enable a determination of whether or not 
chemical changes at a disposal site are due to outside pollution sources 
and/or natural occurrences in the area, 

• 
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Storm & Surface Water Uhhty 455-7846 

Post Office Box 90012 • Bellevue, Washington• 98009 9012 

February 26, 1988 

Department of the Army 
Seattle District Corps of Engineers 
P.O. Box C-3755 
Seattle, WA 98124-2255 
Attn: Frank Urabeck 

Dear Mr. Urabeck: 

The City of Bellevue has reviewed the Draft Environmental Impact 
Statement entitled "Proposed Unconfined Open-Water Disposal sites 
for Dredged Material, Phase I (Central Puget Sound). We offer 
the following comments: 

1. Does the forecasted dredging volume estimates contained in 
Table lB considered any dredged spoils from Lake Washington? 
In the Coal Creek Basin Plan and Environmental Impact State
ment it has been estimated that approximately 70,000 cubic 
yards of delta exist which may need to be disposed. An open 
water disposal site would be the preferred location. 

2. Another delta exists in Lake Washington in Meydenbauer Bay. 
No estimate for the volume of this delta is available at this 
time. 

According to our estimates the cost to dispose of the delta from 
Coal Creek into an upland site is three times greater than in an 
open water site. ----''---

We request to be kept on your mailing list for the final envi-
ronmental impact statement for this project. 

srt_ly, .· ~ 
~~ ~U-
Damon Diessner \ 
Director 
Storm and Surface Water Utility 

cc: Storm and surface Water Advisory Commission 
Doug Warne 

C,ty of Bellevue offices are located at Main Street and 116th Avenue S.E. 

• 

RESPONSE TO CITY OF BELLEVUE 26 FEBRUARY 1988 LETTflt 

Res onse. While the city of Bellevue proposed projects were not specifically 
incfuded in the forecasted dredging volumes, an allowance for dredged material 
that will be generated by those seeking and gaining Section 404 permits, such 
as the city of Bellevue, is reflected in the volume forecasts. Actual use of 
th Elliott Bey site will depend on the results of the 404(b)(l) evaluation 
an: other requirements of the regulatory process (see chapter 1 of the Manage
ment Plan Report). We fully recognize that upland disposal is usually a much 
more costly disposal alternative. 
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March 11, 1988 

Hr. Frank Urabeck 
Seattle District Corps of Engineers 
P.O. Box C-3755 
Seattle, WA 98124 

Dear Frank: 

As a followup to our letter of March I, 1988, the following additional 
comments are provided on the PSDDA Draft EIS and proposed Draft Management 
Plan. 

Evaluation Procedures 

The Port of Everett supports the site condition II management condition. 
However, because of the assumptions supporting this criteria, we feel future 
monitoring will demonstrate higher performing disposal sites, and thus 
justification to adjust the chemical and biological standards. (See Attach
ment A, pgs. 5 & 6.) 

The enclosed Attachment A provides specific comments on the Draft PSDDA 
EIS, Draft Evaluation Procedures, and Draft Management Plan; developed 
jointly with the Port of Tacoma. 

The Port of Everett is also proceeding in Attachment B, a set of guidelines 
for a PSDDA Pilot Stµdy. This procedure is one option that needs to be 
available for the dredger. 

We appreciate the opportunity to comment, and look forward to working on 
the implementation of the PSDDA procedures. 

Attachments: A & B 

PBB:lj 

Very truly yours, 

~.fir,~~ 

ih~O. Bannan 
Executive Director 

• • 
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PORT OF TACOMA/PORT OF EVERETT 
JOINT COMMBHTS OH DRAFT PSSDA BIS 

l 

GENERAL COMMENTS 
o We support designation of the selected disposal sites. 

0 

0 

The Commencement Bay site is removed from high value 
habitat areas and its benth.ic resource values are low. 
No crab were found on the site and shrimp and bottom
fish use of the site were very low. Additionally, this 
site lies in an area where sediments appear to be sta
ble and nondispersive and more depositional in nature 
than the alternative site. Additionally, this site is 
a little closer to the center of dredging than the al
ternative site. 

The Port Gardner site lies in an area of weak bottom 
currents and is a depositional environment. The site 
is substantially buffered from the high value crab and 
bottom fish area in Port Gardner. Shrimp, bottomfish 
and crab use of the site is low and substantially less 
than sites closer towards shore. The prevailing low 
current flow in the area is to the north and westward 
directions, thus assuring that suspended material moves 
away from the high value habitat area in Port Gardner 
Bay. The site, although not the nearest site, is 
reasonably close to the center of dredging. 

Because both the Commencement Bay and Port Gardner 
sites are in deep water, there is little conflict with 
the Indian fishery. The primary conflict would be in
volved with salmon which live in the water column gen
erally near the surface. The only expected impact on 
the salmon would be from turbidity and suspended solids 
entering the water column during dumping operations. 
It is believed that salmon will tend to avoid such tur
bidity plumes. However, even if they can't, the time 
of exposure is low. Impacts are expected to be low. 

The main potenti~l for co~flict occurs if fishing is 
ongoing at the disposal site when dumping is to take 
plac~. The EIS states that each individual dredging 
permi~ should be- conditioned as necessary to avoid such 
conflict. We believe this to be a reasonable 
mechanism for handling such a situation. 

There ar! extr~me difficulties associated with disposal 
of material ~hich has been found to be·unacceptable for 
open water disposal. Typically the disposal sites are 
upland or nearshore sites. The CAD technology is in 
its infant stag~s in Puget sound. Additionally because 
of site constraints (environmental, depth, and low 

ATTACHMENT A 

z. 

Everett/Tacoma comm~nts 
on PSDDA 

• • 

RESPONSES ro PORT OF EVDlETT ATTAQIHENT A 
(JOINTLY PREPARED WITH PatT OF TAC01A) 

OF 11 HARO! 1988 LETTDl 

Response 1. Co ... ents accepted. 

Response 2. Collllll8nts accepted. Work on confined disposal standards IR 
underway by Ecology with a siting feasibility study to be initiated this 
summer. See response No. 14 to Port of Tacoma letter. 

Response J. We agree with your comments. Ongoing work by EPA Region 10 and 
PSDDA Phase II studies have already resulted in adjustments to the screening 
level (SL) and maximum level (ML) sediment quality values. These are reflec
ted in the Management Plan Report (MPR) and Evaluation Procedures Technical 
Appendix (EPTA). On a case by case basis, we fully expect to eliminate cer
tain chemicals from testing requirements once an adequate data base has been 
established and there is no reason to believe those chemicals are present or 
present in concentrations exceeding SL values. Also chemicals may be excluded 
from full characterization studies based on the results of partial characteri
zation (see MPR chapter 5.6.J and EPTA section II-5.2.4). 

Chemicals of concern, that have been shown to be absent from a dredging area, 
may be excluded from analysis (see MPR chapter 5.5.1). Existing information 
will be assessed during the first tier of the evaluation procedures. Some 
adjustments to the SL and ML values, to accomodate areas where background 
levels are naturally high (e.g., certain metals in the northern portions of 
the sound), have already been made. Other changes will be made during the 
annual reviews as information becomes available. 

Response 4. Comment noted. We have added guidelines to the PSDDA evaluation 
procedures that allow for partial characterization of sediments in a project 
area (~ee EPTA section II-5.2.4). Partial characterization is a means of 
obtaining some data on project area sediments that may allow the regulatory 
agencies to down rank the project area in terms of the full characterization 
sampling and testing requirements. This may reduce a dredger's cost appre
ciably. A proposed pilot study guideline developed by the Port of Everett was 
considered by the Evaluation Procedures Work Group (EPWG) in the development 
of the partial characterization guideline. 

Response 5. The EPTA contains guidelines for relating sediment chemical 
testing data to area ranking (see response No. 4 above). These guidelines 
will enable areas to be reclassified where new information supports the 
reclassification. 

Response 6. We agree that a user manual is needed to facilitate the imple
mentation of PSDDA. A user manual is currently under development by Ecology. 
A draft of the manual is scheduled to be released for public review by 
November 1988. 

• 
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energy) the overall availability of suitable sites is 
poor. There will continue to be great difficulty in 
securing approval for these sites. Z; 
The Ports currently, as a result of PSDDA and previous 
criteria, must secure and develop acceptable disposal 
mechanisms for contaminated material not suitable for 
open water unconfined disposal. Because of the lack of 
guidance, these procedures have been developed on a 
site specific case by case basis. 

The results have been far from satisfying for the 
Ports. currently the dredger is required to take all 
the risk with little confidence that future regulations 
may not change resulting in additional handling with· 
associated costs of the confined material. In order to 
add predictability, thereby allowing for reasoned 
decision making on the part of Ports and others, it is 
vitally important that procedures be developed for 
confined disposal. 

The Washington Department of Ecology (Ecology) is 
currently undertaking this process. We support 
Ecology's efforts and would like to work closely with 
them in the development of these standards. We also 
encourage Ecology to accelerate its time frame for 
identifying acceptable multi-user disposal sites. The 
currently proposed schedule will not result in 
designation of sites until at least 1992. Several ma
jor projects currently under planning will be affected 
prior to that time. 

It is recommended that the site designation process be 
greatly accelerated and, if possible, that sites be 
designated in conjunction with the upland disposal 
standards. This effort is the obvious missing link of 
PSDDA. Once completed, the total spectrum for handling 
dredged material, clean or contaminated, will have been 
established. 

• 
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EVALUATION PROCEDURES TECHNICAL APPENDIX 

Additional research is necessary to more precisely 
identify screening and maximum level chemical standards. 
PSDDA recognizes this and is proposing a variety of 
studies for accomplishing this task. The Ports want to 
work with the agencies in the implementation of these 
tasks. 

3 

Provision should be made for removing or adding a 
chemical of _concern for sediment t~sting based on the @ 
area in which the sediments are being dredged: For .. 
example, some chemicals have only been found in sp~cific 
geographical areas usually resulting from a sp~cific 
existing or past industrial activity. If initial 
chemical testing for the PSDDA parameters from other 
areas of the sound supports these find~ngs! serious 
consideration should be given for eliminating or greatly 
reducing the frequency of testing of such chemicals 
except from the locations where they.have been previ~usly 
found. As spatial patterns for chemic~ls are dete:mined, 
requirements for testing should be modified accordingly. 
conversely, where background leve~s are naturally high, 
screening levels should be reconsidered. ---+--
Page II-46 Pilot studies: Use of pilot studies ~o 
better define the level of concern of the area be~ng 
dredged may be one approach to reduce costs associated 
with sampling and testing yet still provide sufficient 4 
data for decision making purposes. Currently the 
procedures for analyzing pilot study results a~e not well 
defined. The number, extent and type of samp~i~g needed 
to modify the level of concern should be specified. 
currently a dredger undertaking a pilot study has no 
assurance, regardless of results! that the level of 
concern for the area will be modified. ----+--
In areas where "Superfund" cleanup i~ indicated, or in 
situations where other urban bay action programs are 
underway, once these actions are completed, a~eas should 
be automatically reclassified to low concern in 5 
recognition of the strict cleanup standards, an~ the . 
extensive evaluation which accompanies such action. This 
is to avoid duplication of studies. Similarly, in the 
course of normal project dredging, if.data s~ow that 
contamination is removed by the dred~ing action, t~e. 
project boundaries should be automatically reclassified 
as part of the permit process. ----+---
It is imperative that the users manual be.developed as 
soon as possible. Because of the co~plexity o~ ~he PSDDA 
processes a small document identifying the critical 
component~ of "how to do it" is vitally important to ~ 
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applicants and consultants who must perform the work, 
This document will help reduce the. n1:1111Per- and lenc;ith 
applicant-agency meetings which now are necessary during 

4 

the case by case project review. ---~--

o Page 11-58, 60 - It is indicated that long term storage 
of sediment samples prior to biological testing is not 
allowed because toxicity responses may increase (or 
sometimes decrease). It is further hypothesized that 
lncreased toxicity resulting from storage is caused by 
changes in the physical structure of the sediments. 

studies should be undertaken to determine what the 
statistical degree of difference in toxicity between the 
frozen and unfrozen sediments is. Additionally, studies 
should be run on sediments to determine whether frozen 
sediments (if frozen and then unfrozen and reintroduced 
to a water environment, stirred and aged) act in 
statistically similar manner to unfrozen fresh sediments. 

If either one of these approaches or some other storage 
method can be found, large cost savings can be realized. 
currently because of the short time period (4 to 6 weeks) 
for storing sediments for biological analysis coupled 
with the lengthy time period (usually greater than one 
month) for completing chemistry laboratory analyses, the 
ability to determine which sediments to run biological 
analyses on cannot be done, The dredger must choose 
between two unsatisfactory options; run the biological 
analyses,for all samples regardless of chemistry results 
(ie potential for results to be either above the ML or 
below the SL), or remobilize and collect the necessary 
samples for the biological analysis. Both options are 

°1 

very expensive and the second option (usually the 
preferable option to the dredger) is of concern to the 
agencies because future modification or refinement of the 
ML standards is dependent on comparison of chemistry and 
biological impacts associated with the same, not 
different sediments. -------1--

0 The proposed biological analyses are based on comparison 
both to controls and relatively uncontaminated re~erence 
sediments. Scientifically this approach is valid, 
however, the option should be given to the dredger to run 
his biological analyses with comparison only to a clean 
sediment control. This likely will constrain the tests 
such that they are more restrictive (ie tend to cause 
more material to fail) but will be of potential cost 
savings. If results from this modified procedure result 
in failure of the sediments for open water disposal and 
the failure is marginal in degree, the option for 
reanalyzing the sediments with comparison to reference 
sediments should be allowed. In many and perhaps most 
cases the lesser testing procedures, absent reference 5 

• • 

area comparison, should provide sufficient results for 
decision making purposes. 

5 

o Page 11-84 It is indicated here that reduction in the 
routine chemicals of concern list may be considered as a 
future research effort and is a possible topic for the 
periodic yearly reviews. We understand that the EPA q 
Puget Sound Estuary Program (PSEP) is currently funding 
studies as part of its sediment quality values studies to 
determine which of those chemicals being analytically 
detected are causing biological problems and which are 
not. If a chemical is present but at a "noise" level 
(not causing harm), there would be justification to 
eliminate that chemical from further testing. 

o The Ports believes it is imperative that yearly reviews 
occur during which all new individual project sediment 
testing and disposal site monitoring data is analyzed and 
assessed. The Ports would like to be an active 
participant in these meetings. Examples of issues which 
should be addressed in these sessions include: 

A. Identification of those chemicals of concern being 
tested for which the Screening Level criteria is not 
being exceeded. Once identified these chemicals 
should either not be tested for or tested for much t,~ 
more infrequently. ~~ 

B. Identification of those chemicals which are generaliy 
found together. If correlation can be made, a 
surrogate chemical should be selected for testing and 
the other chemicals tested infrequently or not tested 
at all. 

c. Determine the sensitivity of the various bioassays. 
If it is determined that one of the bioassays is 
generally less sensitive to pollutants and is not 
affecting decisions regarding in water disposal (eg. 
it generally shows the material to be safe when other 
tests predict harm), the frequency for this bioassay 
test should be greatly reduced or eliminated. 

D. Based on the surveys at the disposal sites if 
chemical and biological testing shows that'the site is 
performing better than the criteria (eg. Chemistry 
values are lower than the most contaminated sediments 
permitted for discharge and/or chemistry values are 
lower than category II levels and chronic and acute 
biological effects are not occurring), there should be 
relaxation of the chemical and biological standards to 
allow for greater amounts of material to go to the 
site. The initial situation is not unreasonable and 
in fact is expected. On page 2-36 of the EIS it is 
stated that "Because acceptable sediments will be 
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discharged at the disposal sites, the aggregate 

condition of each site is expected to be substantially 

better than allowed under the proposed management 

condition (site condition 11)." 

Several factors are expected to contribute to this 

situation including: • 

1) Testing procedures are more intense for and biased 

towards the generally more contaminated surface 

materials. 

2) The mixing and capping effects of the subsurface 

material, which would generally be dredged last, 

are not accounted for. . 

3) Much of the material approved for open water 

disposal is substantially cleaner than the 
standards. 

The issue of concern relates to actual exposure by the 

organisms living at the water sediment interface. If 

m~nitoring at the site indicates that this exposure is 

minimal and not of concern, the criteria should be 

relaxed to allow for disposal of more contaminated 

material at the disposal sites. 

Page 11-102, Table 11.7.2 - Laboratories generally are 

able to perform analyses cheaper, the higher the 

detection limits. In this case, the detection limit for 

most of the heavy metals is substantially more stringent 

than either the proposed SL or ML levels. For example 

the detection limit for lead in sediments is recommended 

at 0.1 ppm ye~ the SL level is proposed at 70 ppm. A 

detection limit in this case of over 1 ppm would safely 

characterize the sediments at a potential cost savings to 

the dredger. 

6 

II 

Laboratories should be asked what the cost differential 

if any, is at the different detection limits If the ' 

differential is great and overall decision m;king will 

not be ad~ersely affect~d, t~en there is justification 

for re;axing the.detection limits. It's important to 

recognize the shift to laboratory certification now 

provides much greater assurance of sampling accuracy and 

t~a~ t.he capability to go to extremely low detection' 

limits is not in itself as critical. Limits suggested 

come from PSEP ~rotocols: are suggested as goals-- not as 

standards, and in many circumstances are simply not 

achievable. Relatedly, we understand many PSEP methods 

are not yet validated. -------

0 Page 11-111 - In the example given it is indicated that 

both tests are statistically different from reference. 
/3 

• • 
Response 7. We agree that research on the consequences of sediment storage to 

bioaaaay to:dcity response 1a needed. The Corps Waterways Experiment Station 

(WES) is conducting such research for the New York District Corps office. 

niat research will be reviewed when it ia available. 

We recognize that laboratories may not always be able to rrovide a normal 

3- to 4-week turnaround, because of other work losd and priorities. This ls 

why 6 weeks ia the currently maximum recommended holding time. See response 

24. 

Response 8. The sensitivity of the bioassay species to fine-grained sediments 

and chemical constituents associated with fine-grained sediments (e.g., sul

fides) strongly suggests that sedimentologically similar reference sediment ls 

needed to avoid unnecessary "failure" of the dredged material. Eliminating 

use of reference sediments may achieve some cost savings in testing. However 

there also is the risk of added disposal costs i·f failure occurs. Relying 

solely on control sediments would be most appropriate when assessing dredged 

material that is relatively coarse grained. The text in the HPR and EPTA 

reflect this option. 

Response 9. We agree that chemicals that are not present in bioeffective 

amounts do not merit continued testing. Additional information being obtained 

by the ongoing EPA sediment quality studies may allow for these adjustments. 

Response 10, The review of SL values, the sensitivity of bioassays, surrogate 

chemicals, and other topics are appropriate to address during the annual 

review of the PSDDA evaluation procedures in which the ports and all other 

interested entities are encouraged to participate. 

Response 11. Comments noted. Test results, site monitoring data, and costs 

will all be considered during the annual reviews of the PSDDA management plan. 

Response 12. An informal review conducted during the PSDDA study, of the cost 

of metals analysis, relative to required detection levels, indicated a very 

limited savings potential. This is because metals analysis is a relatively 

minor component of chemical testing costs. We agree that, for the purposes of 

dredged material assessment, detection limits well below the SL values sre not 

reasonable. The EPTA and HPR exhibit A have been clarified on this issue. 

Standard protocols are needed, however, to ensure data compsrsbllity. 

Existing protocols do imply certain detection limits for metals, 

We agree that the issue of detection limits deserves further assessment and 

anticipate that the ongoing Puget Sound F.stuary Program (PSEP) update of th~ 

Puget Sound protocols will address this issue, 

The PSEP protocols received extensive peer review prior to the!~ adoption in 

local regulatory programs and have been utilized by local testing laboratories 

(who participated in their development). 
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What is the statistical formula used or recommended to be 13 
used to make this statement? Also for example are the 
following hypothetical values statistically different? 

10 (mean) +/-6 statistically different from 12 (mean) 
+/-10 or, 

10 (mean) +/-6 statistically different from 16 (mean) 
+/-14 or, 

10 (mean) +/-6 
+/-5? 

statisti_cally different from 20 (mean) 

o Many of the biological and chemical tests proposed by 
·PSDDA are either state-of-the-art or have not been 
regularly tested for in dredging projects in the past. 
Because of this there is a real chance that for the next 14 
several years unanticipated difficulties in achieving 
compliance with the proposed PSDDA conditions will be 
discovered. Flexibility should be built into review 
procedures to handle these potential problems quic_k_lJ.-·---1---

0 Specific comments on problems and costs we see at this 
time with bioassays are as follows: l. A relatively 
large volume of material (about 4 liters) is needed to 
conduct tests. According to our consultants, there is no 
readily available method to obtain below surface 
sediments. Multiple core samples may be one solution, 
but will increase costs. 2. The 10 day bivalve sample 
methodology is not well developed at this time. 
Methodology needs to be further developed and validated. 
Agencies should fund development and validation of 
protocol and methods. 3. PSSDA suggests microtox I'!> 
saltwater testing. PSEP suggests using solvents. There 
is currently no protocol for saltwater. This protocol 
should be developed, distributed, and validated before 
this method is required. 4. costs per bioassay are 
high. our latest price quote for required bioassays is a 
minimum of $2600 per sample (laboratory cost only-no 
interpretation). This cost is in addition to the 
estimated $1000 cost for sampling the usually required 
chemical parameters. Moreover, if bioaccumulation tests 
are required, such tests are estimated to cost $2600 per 
sample, plus cost for chemical sampling of tissues for 
whatever parameters are to be evaluated. 5. We still 
have serious concerns concerning the validity and 
application of the AET concept as a regulatory tool. We 
believe this concept is still in the developmental 
stages, should be viewed strictly as a criteria, and 
should not be assumed final. 

o Page II-117, footnote (a) - This footnote affects the SL 
and/or ML for 12 separate chemicals. Additionally, PSDDA 
strays from its recommended approach of establishing the 

• 
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Response 13. During development of the biological disposal guide! Ines, It wna 
recognized that statistical significance could be calculated a number of dif
ferent ways. Currently the regulating agencies expect to spec! fy, a "t" test 
using p • 0.05 as the usual method for determining statistical RlgniflcHnce. 
The user manual will address this issue. However, none of the examples pro
vided in the comment are statistically different. 

Response 14. The PSDDA management plan recognizes the need for flexibility 
(see sections 5.5.10 and A.10 of the HPR, and sections 1-2.4 and I-2,5 of 
EPTA). As nev information becomes available the evaluation procedures will be 
reassessed. The PSDDA biological tests have all been applied to Puget Sound 
sediments and are considered sufficiently developed for regulatory use. We 
have·established a data collection and management system which will provide 
the basis for annual reviews and reassessments of the specified tests, 

Response 15. Multiple coring is anticipated as the best method for collecting 
necessary volumes of subsurface sediments. In many cases, a single core can 
be divided into several subsurface samples that are composited prior to 
analysis, The compositing step usually provides more than enough volume, 

Ongoing bioassay work funded by PSDDA during Phase II of the study is develop
ing test methods to be used with the juvenile clam test. Study results should 
be available this fall, 

The protocol for conducting saline extract microtox testing is contained in 
the current version of the Puget Sound protocols. 

We recognize that the cost of conducting multiple biological tests 1s sub
stantially above past practices. For this reason, a tiered testing approach 
is suggested which allows the results of chemical tests to be evaluated to 
determine the need for biological testing. 

In developing the PSDDA screening and maximum level values, sole reliance was 
not placed on the AET values. Rather, separate numbers are sug- gested for 
environmental protection (screening levels) and cost effectiveness (maximum 
levels}. Both past and recent analysis of these values indicates they are 
reliable predictors of the presence or absence of toxicity in biological 
tests. See section II-7.J and II-7.4 of EPTA for a discussion of the SL and 
KL reliability. 

Response 16. The changes to the ML values requested by this comment have been 
made in the guideline values listed in MPR exhibit A and EPTA, Some changes 
have also been made in the SL values, Pending completion of ongoing EPA sedi
ment quality values studies, additional changes may be possible during Phase 
II of the PSDDA study. 

Response 17. The KL value for nickel has been raised from the highest defini
tive AET value (49 ppm) to the highest "greater than" AET value (120 ppm), We 
acknowledge that guideline values for nickel, and other naturally occurring 

• 
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ML2 level based on the high AET for these chemicals 
because the high AET in these cases is a greater than 16-
value. In these cases the highest definitive AET was 
selected. This is very conservative especially when a 
case can be made for making the ML2 level even greater 
t~an the greater than value currently identified·for the 
high AET. 

We re~ommend that the greater than value identified for 
the high AET for these chemicals become the ML2 value and 
the other values.including the SL values be changed 
accordingly. , 

To support this· recommendation further is the case 
example for the parameter of Nickel. currently as 
proposed, the. ML2 value of 49 ppm will prevent a 
substantial amount of dredging in Puget Sound. 
Specifically, most of the bottom sediment core samples n 
for the Navy project in Everett representing "native" 
sediments exceed the 49 ppm value. Additionally, a 
recent private project proposing dredging in the lower 
Snohomish Riv!r found Nickel concentrations ranging from 
58 to 65 ppm in which all other PSDDA parameters (except 
lead for one sample slightly above SL) were below 
screening levels. 

o Page II-161, Table II.10-6 - It is stated that under the 
Puget Sound Interim Criteria (PSIC) there must be one 
core per 4000 cubic yards and one analysis for each 
12,000 cubic yards of material dredged. This is 
incorrect. The PSIC are silent regarding numbers of 
cores and analyses required. Instead it leaves the 
decision regarding numbers of samples and analysis to EPA 
and Ecology decision makers on an individual project case 
by case basis. 

The City of Seattle in the Four-Mile Rock interim 
disposal site requires one core sample for each 4000 
cubic yards. 

The PSIC covers the Commencement Bay disposal site and 
the Port Gardner criteria, identical to the PSIC 
criteria, covers the Port Gardner disposal site. 
Generally for the Commencement Bay and Port Gardner 
disposal ~ites, the number of core samples collected and 
analyzed is substantially lower than assumed in this 
table. In real•terms a reasonable assumption for these 
areas is that the number of cores and samples analyzed 
would be essentially the same as is proposed by PSDDA 
Therefore table II. 10-6 on page II-160 should be revi· d 
as follows: se 

Number of Cores Number of Analyses 

• • 
metals, merit adjustment, especially outside of the central Sound. Further 
study is necessary before the current SL value (28 ppm) can be adjusted. 

Response 18. Your co1111Dent is noted and the reference to the Puget Sound 
Interim Criteria (PSIC) in table II.10-6 will be deleted. However, in moat 
dredging projects the requirement for one core per 4,000 cubic yards was 
applied and more often than not, compositing of more than four cores for 
analysis was not allowed. 

The assumptions made in applying the PSIC was that, in the absence of the 
PSDDA plan, this criteria would only become more stringently applied over 
time. An example was the inclusion of the PSIC sampling guideline into the 
shoreline permit for the Four-Hile Rock disposal site. I.ocsl shoreline 
jurisdictions agreed that this was a reasonable assumption. 

Response 19. Values in the referenced table (table II.10-9 of EPTA) were 
derived using the formula presented in the last sentence of the footnote 
(cost• log (number of cores) x ~6,500). The number of cores estimated for 
each area was obtained from table II.10-6. A spot check of the computations 
verified the presented values for program design/management. Costs for 
coordination of permitting requirements with regulatory agencies were not 
included (these are summarized elsewhere).· 

Ye acknowledge that total project administrative costs associated with 
sampling, testing, permitting, and other aspects of seeking approvals for a 
dredging project can be substantial, especially in areas where there are 
pollution sources and natural res·ource concerns. The cost analysis presented 
in the EPTA includes an allowance for design and management costs sssocsted 
with sampling and testing but does not include allowances for general coordi
nation and administration that are part of the process for obtaining the 
various permits and approvals for a dredging project. The PSDDA evaluation 
procedures are only one of a number of many factors affecting these costs. 
Accordingly, as comparable treatment of the study alternatives was our objec
tive, only "representative" costs were estimated. Including additional 
administrative costs would only serve to confirm the selected alternative. 
Since there is no impact on the selected alternative we see no reason to 
refin~ the cost estimates. 

Response 20. Ye agree that revisions to the cost assumptions would change the 
cost estimates. Collective best judgement was used st the time of the cost 
analysis. At this time any assumptions regarding the split in confined dis
posal technologies (options) is purely speculative. The experience with the 
Navy RADCAD project will be a factor as to whether or not CAD will receive 
wide public acceptance in the future. Upland and nesrshore options are also 
very limited and have not gained wide public acceptance either. 

The primary objective of the cost analysis was to allow comparable treatment 
of the study alternatives. It was not intended that all costs be presented 
that might be associated with a particular project. Administrative costs can 
vary a great deal, depending on the complexity of the project relative to 



C":l 
I 
0\ 
0 

0 

0 

0 

0 

0 

Port Gardner 
Collllftencement Bay 

959 
613 

240 
140 

9 

The effect of these changes is the lowering of the 
estimated total PSDDA sediment analysis costs and result 
that testing costs are more expensive under PSDDA than 
PSIC. ----'---

Page II-166, Table II.10-9 - Using the formula in 
footnote (a), the values for program design/mgt appear to 
be miscalculated and are substantially underestimated. 
For example we calculated the values for Port Gardner, 
based on the four projects and number of cores identified 
in table II.10-6, to be 58.2 rather than 19 as reported 19 
in the table. ' 

This table should be revised to incorporate the changes 
resulting from the previous collllftent regarding numbers of 
cores and analyses in the Port Gardner and Commencement 
Bay areas. 

Page II-170 - The assumption is made that 40 percent of 
the material not suitable for unconfined disposal will be 
disposed by open-water capped technologies (CAD) and only 
19 percent by nearshore technologies. Revisions to these 
estimates may be appropriate. There are very few 
locations available for CAD. 

The effect of not being able to find suitable CAD sites €~ 
is to greatly increase the overall cost projections both 
for the interim criteria and the proposed PSDDA criteria. 
Table II.10-9 on page II-194 should be changed to reflect 
the more appropriate higher cost estimates. 

Page II-179, Table II,10-14 - The assumption of $5000 for 
design and $5000 for permitting is highly unrealistic. 
Because of the difficulty in siting CAD sites, these 
prices could easily increase ten fold. A recent cost 
estimate for developing a relatively small nearshore 
disposal site (previously identified as a potentially 
suitable site by the Corps) amounted to $1.8 Million 
dollars. 

Page II-211 It is indicated that procedural changes in 
the PSDDA program should be logical, allowing the managed 
system to adjust over time. We agree. Changes should u 
not be made retroactive unless of a critical or extremely 
harmful impact is projected. The economic impact 
associated with reversing of permit decisions is 
potentially extreme and should be avoided. 

Page II-212 - Several items for future study are 
identified. Many of these are very important and we 

• • 
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support research on them. In particular the following 
are of obvious special significance to the Ports: 

12 

1. Reducing the list of chemicals of concern which must 
be tested. 

2. Reducing the number and intensity of potential 
bioassays. 

J. Expanding the sediment quality values data base with 
the yearly data collected from dredging projects as 
well as other pertinent data base sets. 

4. Investigation of the "Kriging" technique may have 
potential for reducing sediment collection costs. 
Apparently this procedure requires collection of less 
samples but nonetheless provides equivalent data. 
This procedure should be used on an early project and 
compared with standard collection procedures to see 
how well it works. 

5. Development of confined disposal guidelines is 
absolutely necessary. As projected, substantial 
quantities of material will have to be confined. The 
dredger needs design data on which to base decisions 
as well as security in knowing that the disposal 
procedures are proper (eg. rules and regulations will 
remain constant once the disposal decision has been 
made). 

6. Reviewing the sediment quality values for possible 
adjustments and conduct efficiency analyses is very 
important. If statistical relationship between 
chemicals can be made (eg. always found together) 
there is potential that a surrogate chemical or 
chemicals can be tested yet be representative of the 
entire population of chemicals. 

7. Cost saving procedures should be researched for small 
projects. The cost per cubic yard for permitting, 
sample collection and analysis for these projects is 
significant. In light of the small volumes, effort 
should be made to make the PSDDA "safety net" 
requirements less restrictive. 

V. 

Planning for study of each of these items should be 
undertaken quickly so that the opportunity of utilizing 
ongoing dredging projects as case studies can be 
undertaken. When this does occur, the extra costs above 
and beyond necessary testing requirements, should be 
funded by the appropriate PSDDA agency(s) rather than the 
dredger • 

• 
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Appendix B-7 - It is indicated that the main problemu wth 
the intrinsic rate of population growth (IRPG) test is 
the lack of local species that can be used. What would 
be the affect of using non local species? Would the test 
become invalid or difficult to interpret if this were 
done? 

o Appendix D-14 - The example is given that since the 
chemistry analyses for several samples were below the SL 
levels, biological analyses would not be required. 
Because of the short holding times for sediments for 
biological analyses, this.is probably not an accurate 
assumption. The likely result is that either the 
biological analyses would.be performed on all samples 
with the idea of saving time or.remobilization would be ~ 
required to collect more cores for the biological 
analyses. Essentially costs are the same as for the 
initial testing. The Port of Tacoma is finding costs to 
run in the range of $1.00 per cubic yard for sampling, 
analysis, interpretation, and presentation of 
doc1.1111entation. This estimate does not include Port staff 
time costs, actual dredging or disposal. 

• • 
potential resource and human use impacts. 1,ny assignment of sdminiatrative 
coats, incurred in the process of obtaining permits, to testing is arbitrary. 
We expect the PSDDA procedures to leaaen the processing time as the ssme 
definitive guidelines will be used by all the regulating agencies. Increasing 
the cost allowance for confined disposal will not alter the study conclusions 
and the selection of SC-II for disposal site management. The volU111e of mRte
rial required to utilize confined disposal remains as the key factor in dis
tinguishing the site ■anagement condition alternatives. On an individual 
project basis costs associated with the alternatives to ooconfined, open-water 
disposal bear on the "practicability" test under Section 404(b)(l) guide
lines. No changes have been ■ade to the cost analysis for the reason given ln 
response· 19. However, the text of the HPR and FEIS have been expanded. in 
recognition of the port's views that cost differences between site conditions 
may be much greater than shown. 

Response 21. Coment noted. Changes to the progrBlD must recogn.lze previous 
decisions that are in process of implementation. 

Response 22. The ite■a listed in the co■■ent (1-7) are all worth additional 
study and/or periodic review. Reductions (or increases) in necessary testing 
requirements will be assessed during the annual reviews. Expansion of the 
sediment quality data base will be accomplished by the PSDDA agencies as out
lined in the HPR. and final HPTA. Development of confined disposal guidelines 
is underway by &ology. Pursuant to the 1987 Puget Sound 'Water Quality 
Management Plan, Ecology has initiated studies to establish confined disposal 
standards for contBlDinated sediments disposal in water (capped), along shore
lines, and on land. These standards are expected to be available by late 1989. 
This summer &ology will initiate a study on the feasibility of establishing a 
public, multiuser site for the confined disposal of contaminated sediments~ A 
recommendation from this study is due by mid-1990. 

Additional refinement of sampling guidelines and requirements for very· small 
projects will occur as the agencies (and/or the dredging community) are able 
to allocate resources to conduct the necessary studies. 

Response 23. There is no insurmountable barrier posed by the use of nonlocal 
species for regulatory testing. In fact, PSDDA is conductin~ chronic bioassay 
demonstration studies during Phase II using species from the east coast and 
California. The primary considerations involve: cost of importing the test 
animals (on a routine, regulatory basis), ability of the animal to survive in 
local testing facilities, and cost of establishing suitable testing facilities 
for long-term biological tests (ability to hold and maintain the animal). 
Beyond these matters of practicability, use of species not found in the Sound 
are one step further removed in their "surrogacy" for the disposal s1 te 
fauna. Assuming that ongoing demonstation work proves successful, such a test 
may be available for use in the near future. 

Response 24. local laboratories can normally achieve turnaround in less than 
the recommended maximum 6-week holding time for bioassay sediments. When this 
is not possible, longer holding times may be permitted and dredgers should 
seek this option from regulatory agencies (see EPTA section II-4.5.2). PSDDA 
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MANAGEMENT PLAN TECHNICAL APPENDIX 

o Page II-10 - The Ports support the issuance of a regional 
permit for dredging. In particular the permit could be of 
great value for maintenance dredging projects in which the 
environmental impacts would be expected to be low. For 

12 

these projects, the adverse impact if any would likely be 
associated with contaminated sediments. Regional permit (~ 
requirements to comply with PSDDA standards would overcome ;JI 
this problem. 

The benefit to the Ports of the regional permit is that much 
of the time and expense associated with getting individual 
permits for each of these projects can be minimized. 
Equivalent environmental protectio~ but at lesser cost could 
be realized. 

o Page II-49, Data Management - The Ports support efforts to 
maintain a good data management system and would like to 
work closely with the agencies in the development and 
implementation of the system. We believe the following as a 
minimum should be tracked in the Corps computer system: 

1. Sediment physical, biological and chemistry testing 
results data from all dredging projects. 

2. Costs associated with the securing of permit~ for each ~ 
individual dredging project (ie. permit processing fees, 1:;::7 
staff time (both agency and applicant), consultant time, 
special study costs, etc). 

3. Time required for each of the component steps through 
completion of dredging (ie. securing permits, contract 
negotiation for actual dredging, fishery window constraints, 
actual dredging length, etc.). 

4. Results from the baseline and ongoing disposal site 
monitoring studies. 

Using this information, the yearly PSDDA reviews will have 
an excellent data base on which to make reasoned judgements. 
It is important that these yearly meetings assess the 
program management of the entire dredging and disposal 
operations as well as the chemistry and biological data. As 
new information is learned, it may be appropriate to modify 
regulatory procedures to gain more efficiency and cost 
effectiveness. -----~.i----
o Page II-57, 7,2.4.a. - It is indicated that-Ecology 
proposes to adopt, through regulation or as agency 
guidelines, the PSDDA dredged material evaluation procedures 
as a basis for Section 401 water quality certification 
determinations. This should be done very carefully. We do 
not believe that the PSSDA "standards" and procedures should ,z7 

• • 

~encies are lurther addressing this concern during phase II studies to seek 
waya of ensuring that the tiered approach is in fact operationally possible. 
Good advance planning "n<I coordination by the dr.,dger Is nl!cesuary along with 
reasonable turnaround evaluation of chemistry data by the regulatory agenciee. 
u,. 11re aHseHtdn,; w11ys o{ providing thiH Hervlce. 

Response 25. Comment noted. Consideration of the regional permit is a 
separate action from PSDDA. 

Response 26. Partially concur. The costs of dro,dged material sampling and 
analysis will be included in the PSDDA data management system. The results 
from the baseline and ongoing disposal site monitoring studies will also be 
included in the system. Dredger administrative costs associated with the 

· securing of permits aro, highly variable and depend on the account! ng system 
employed by the dredger. While important, we do not accept that the PSDDA 
data management system should be tasked to record these costs which are 
influenced by many factors other than PSDDA evaluation procedures. The ports 
are encouraged to participate in the annual reviews of data generated from the 
PSDDA plan. 

• 
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be adopted as state water quality standards at this time. J 
They should be retained as criteria in recognition of the 
fact that they are state-of-the-art and that changes to the 
evaluation procedures will likely occur in the next few 
years as new information becomes available. We suggest that 
Ecology include provision in its adoption that as changes to 
PSDDA are agreed to in the yearly meetings, the Ecology 
standards will be automatically revised to reflect the 
agreed to changes. Imposition of additional time delay will 
result in severe unnecessary financial impact on dredging 
projects. ---t--

o Page Il-58, 7.4. - All work meetings should be noticed and 
be open to all potentially interested or affected parties. 
Additionally, an approximate date should be specified in the 
final EIS for the first annual meeting. Late May of 1989 
may be a good date, since the first surveys of the site 
would have just been completed in April. ----+--

o Page E-2, J.C. - The Ports encourage Ecology to support 
issuance of longer term disposal site-permits. There would 
be great time and costs savings associated with not having 

to reissue the Shoreline permits once every five years. 
Also, provided the sites are complying with the PSDDA site 

condition standards, it is likely that there would be no 
environmental benefit associated with reissuance of these 

permits. 

DRAFT MANAGEMENT PLAN FOR UNCONFINED 
OPEN-WATER 

DISPOSAL OF DREDGED MATERIAL 
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0 Page 9-7 - The Ports would like to be actively involved f 
during the DNR fee adoption process and periodic adjustments (is: 
to those fees. It is important that every effort be made to I 
manage the PSDDA program as efficiently as possible to keep * 
disposal fees at a minimum. 

• • 

Response 27. The concern regarding adoption of the PSDDA standards via Statr 
regulation is noted. This concern will be addressed by Ecology during the 
development and public review process of State regulation adoption which l• 
currently under development. 

Response 2&. lie agree. Adequate notice will be given prior to working ses
sions conducted as part of the annual PSDDA data and plan process. Given that 
4 to 5 months will be required (following annual spring monitoring) for data 
generation and report preparation, we now anticipate that the initial review 
can begin by December of 1989 for the Phase I area with the first review 
meeting held in January 1990. This has been reflected in the HPR. The 
subsequent regulatory response, i.e., changes in monitoring, site use and 
dredged material evaluation procedures will depend on the results of the 
annual review and the process in place at that time. 

Response 29. The model shoreline plan in HPTA provides for issuing permits 
beyond 5 years. However, 5 years is the current maximum permit period. DNR 
will seek greater periods in the future, following successful operating 
experience under the PSDDA management plan. 

Response 30. DNR intends to involve the ports in disposal site fee adjust
ments. In April 1988, DNR mailed a formal notice of fee adjustment to Puget 
Sound ports suggested by the Washington Public Ports Association, including 
Tacoma and Everett. iJNR is limited to setting fees no higher than necessary 
to cover program costs and will make every effort to keep costs to a minimum. 



PSDDA PILOT STUDY 

Th• purpose tor a pilot study is to potentially save th ■ 
dredger money associated with sediment tasting protocols but 
at the same time provide adequate intormation tor character
ization ot the sediments. Two ways ot accomplishing this 

ar ■ : 

A. Lowering the level ot concern tor the entire area or 
portions ot the area to be dredged. 

a. Reducing or eliminating chemicals ot concern trom 
testing requirements based on previous testing data. 

Following i ■ a proposed 
chemistry analyse ■ only 
to eliminate additional 
atera. 

illR-1. 

pilot study approach which utilizes 
to rerank tha area in question and 
teating tor selected chemical param-

Determine the initial rank ot the area. (Note: Exiating in
tormation may be good tor part ot the area and poor tor the 
r■ at. The dredger may choose it he wishes to do a pilot 
atudy on selected sub-portions or allot the area to be 
dredged.) 

llli...l. 
Determine the quantity ot material in the top tour teat ot 
dredging and the subsurtace material below the top tour 

t ■ et. 

~ 
For area ■ chosen by dredger to be tested in the pilot study, 
use Table II.4-2., page II-49 ot the PSDD~ £PTA to identity 
the numbers ct cores required. (Note: The numbers ot core 
samples remains unchanged trom the tull sampling require
ments in the PSDDA protocols.) 

~4 

Undertake sampling procedures using PSDDA protocols (ie. 
sampling to depth ot dredging and in 4 toot litts), it pos
sible. It done according to protocol there is strong possi
bility that some or allot the samples can be used in the 
tinal decision regarding the suitability ot this material 
tor uncontined open water disposal. (Note: The ability to 
collect these samples inexpensively will be the major tactor 

ATTACHMENT B 

Pilot Study for PSDDA 

• • 

2 

in being able to tollow PSDDA protocols. It it ia round 
that it i ■ too expenaive to collect cores to tha depth ot 
dredging, use ot grabs or short cor ■ a may be appropriate.) 

Composite the core samples tor laboratory analyst ■ according 
to the quantities ot material identified tor the specified 
area ot concern as identified in Table A. Undertake labora
tory testing tor chemistry using all PSDDA testing proto
cols. 

TABLE A - Pilot Study sample-composites 

RANKING 

Low 
Low-Moderate 
Moderate 
High 

SURFACE 
(CY X 1000) 

48 
48 
32 
24 

SUBSURFACE 
(CY X 10001 

72 
72 
48 
36 

For each individual chemical composite analysis results, use 
Table B to determine the revised rank of the area repre
sented by that analysis. 

TABLE B Revised ranking determination 

CHEMISTRY RESULTS 

All parameters <SL 
One or more parameters >SL and <(SL+ML)/2 
One or more parameters >(SL+ML)/2 and <ML 
Any individual parameter >ML 

REVISED AREA RANK 

Low 
Low-moderate 
Moderate 
High 

Based on the results rerank the individual areas represented 
by the chemical analyses ot the composite samples. (Note: 
Some areas such as the subsurtace sediments or aediments at 
diatance trom a contamination aource may be ranked low yet 
the aurtace sediments near the contamination source ranked 
hiqh.) 

• 
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For each area represented by en lndlv1dual composite analy
c1c determine which chemlcalc need to be tested tor further 
and which chemicals need not be teated further 1n that area 
aa tollowc. 

o Analyze tor all parameters found >SL. 

o Eliminate all O~9anic parameters 1n which the chemical 
was not detected. 

o Ua1n9 Table B, determine whether the revised area rank 
1• hi9her or lover. 

- It the rank le lower, eliminate all parameters found 
below the SL. 

- It the rank is hi9her or remains the came ac the 
initial rankin9 determine the ditterence in dilution 
tactorc due to compocitin9 (cee table C). Multiply 
each parameter result by thic factor and eliminate 
ell parameters from further te ■ tin9 which are calcu
lated to be below the SL. 

Table C - Dilution factor ditterencec 

INITIAL 
RANKING 

Low-moderate 
Low-moderate 
Low-moderate 
Moderate 
Moderate 
Hi9h 

REVISED 
RANKING 

Low-moderate 
Moderate 
Hi9h 
Moderate 
Hi9h 
High 

TOP 
DILUTION 
FACTOR 

1.s 
3 

12 
2 
B 
6 

BOTTOM 
DILUTION 
FACTOR 

1.5 
3 
6 
2 

• 3 

U ■ in9 results trom the above ctepc, device the final cam
plin9 plan which includes bioaccayc. Provided PSDDA cam
plin9 protocols were properly followed (le. 4 toot core sec
tions, etc.) individual cores and camplin9 analyses under
taken in the pilot ctudy may also be uced ac data points tor 
the tlnal determination re9ardin9 suitability ot the mate
rial tor unconfined open-water disposal. 

• • 
• 

(Note: The dredger in some case ■ •ay wish to undertake bio
lo9ical tectin9 concurrently with the cha•ictry analyse ■ 
durin9 the pilot study. Providad the chemistry and biologi
cal recultc are favorable and PSDDA protocols are followed, 
it ••Y be possible to avoid collection ot additional sam
ples. For example, it the area wa ■ ori9inally ranked a ■ 
hi9h but the pilot study tectin9 indicated low concern, then 
the number ot samples and testing would be more than ade
quate tor makin9 decicionc re9ardin9 unconfined open-water 
disposal. Ot course, it the pilot study testin9 indicates a 
hi9her rank or the same rank ot the area, additional tectin9 
would be required.) 



• • • 
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Seattle 
Department of Construction and Land Use 

'" ',,., .. 71<,· 

C",i'· ,l,,\, t/.,t.· 

March 7, 1988 

Re: DEIS-Proposed·open-water Disposal Sites 

Frank Urabeck, Director 
Puget Sound Dredge and Disposal Analysis 
U.S. Army Corps of Engineers 
Seattle District 
P.O. Box C-3755 
seatt~~gton 98124-2255 

Dea~~k: 

The Department of Construction and Land Use (DCLU) has 
reviewed the Draft Environmental Impact Statement. Your 
effort in preparing this extensive documentation is to be 
coD11Dended. The major agencies involved in the PSDDA process 
can be justifiably proud of this work. DCW is currently 
reviewing an application for shoreline permits for the 
Elliott Bay site. Analysis and decision on that application 
will be completed after this EIS is finalized. Our comments 
on the Draft EIS follow. 

Site Condition: The PSDDA recommended Site Condition II 
(minor adverse effect) appears to be a reasonable short-term 
goal for disposal sites. However, given the City's 
coD11Ditment to the long-term protection of the environment, we 
would prefer that through time, as experience results in 
reevaluation and clarification of the PSDDA process, Site 
condition I (no adverse effects) would become the goal. 

site Monitoring: The environmental "health" of the disposal 
site is an important consideration. The proposed plan does 
not include ongoing monitoring at the Elliott Bay site. The 
long-term effects would be very difficult, if not impossible, 
to evaluate without careful monitoring in and around the site 
area. Monitoring of the Elliott Bay site should be a part of 
the proposed site 'management program. 

Evaluation Procedures: The general approach of the proposed 
evaluation procedures appears to be reasonable. As we review 
the shoreline permit application we intend to examine·more 

• • 

RESPONSES TO SEATTLE DCW 7 HARO! 1988 LETTER 

~es~~~e lf The position of the city of Seattle regarding the long-term 
on on or the proposed disposal site is acknowledged. Please see site 

responses Ho. 1, 3 snd 9 to the NHFS letter. 

1. 

Response 2. We sgree Biologi l t i 
monitoring program fo; Elliott ~y. s ~ one have been sdded to the baseline 
during the Hay 1988 baseline effort ese Wi~l be continued if data collected 
mental monitoring (see response Ho :u~portht tPSeiQr use for subsequent environ-
Ha p • 0 e WA letter) See the 
El.~1!~~e;:!y ;::i~:~~!c:ia:~pendiz (HPTA) ezhibit I for th~ specifics of the 

Response 3. Your comments are k l d h ac now e ged. Please see responses No. 6 to 
1e~t!~~uamish Tribe letter, Ho. 1 to the PSWQA letter, and No. 2 to the WDF 

3 



(") 
I 

(]', 

CXl 

Frank Urabeck 
March 7, 1988 
Page 2 

thoroughly the adequacy of the actual values proposed. At 
this time, our comment is limited to objecting to allowing 
materials which exceed maximum levels under some certain 
circumstances. If the identification of a "maximum" level is 
to be meaningful in trusting that the long-term process will 
not result in unexpected adverse impacts, materials exceeding 
"maximum" levels should be categorically unacceptable for 
disposal at the PSDDA site. Further, materials which have 
values exceeding maximum levels should certainly not be 
allowed at some other, applicant selected, open water 
location. It would be unrealistic to expect that shoreline 
permits could be granted for disposal at other than the PSDDA 
site, especially for materials more contaminated than those 

3 

allowed at the PSDDA site. -------

Another area of concern relates to the role of "professional 
judgment" in evaluating the results of biological testing. 
While it is reasonable to anticipate that the state of the 
art for evaluating the effects of various concentrations will 
change through time, case-by-case review doesn't give the 
certainty that a set of established limits would. 
Elaboration, especially related to how the range of 
individual judgments would be limited and how modifications 
of the levels would be made, should be included in the_E_r_s_. ___ _ 

Site Selection: The process used for site selection reflects 
sound methodology. We are, however, concerned about the 
evaluation of two concerns included in the selection of the 
preferred Elliott Bay site. First, some clarification 
regarding the character and abundance of shrimp is needed. 
It appears that shrimp in area of the preferred site could be 
characterized as being near levels which could be 5 
commercially harvested. A clearer explanation of why the 
less of this resource would not be considered to be 
significant is warranted. 

The other concern is potential conflicts with shipping 
traffic. The Duwamish East and West Waterways are very 
important for Seattle's marine commerce. The EIS needs to 
indicate the nature and amount of ship traffic which would b ~ 
passing the preferred site and at what distance. This 
information would allow independent evaluation of potential 
impacts given the frequency of barge trips to the site and 
the duration of the disposal operation there •. 

• • 

Thank you for this opportunity to comment. If you have any 
questions, you can contact me at 684-8875. 

Sincerely, 

B 
MEREDITH A. GETCHES 
Senior Land Use Specialist 

MAG:vg 
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Response 4. As discussed in sections 5.5.10 and A.10 of the Management Plan 
Report (HPR) and sections 1-2.4 and 1-2.5 of Evaluation Procedures Technical 
Appendix (EPJ:A), PSDDA was intended to provide both consistency and flexi
bility in the application of dredged material evaluation procedures. However, 
any departure from the PSDDA guidelines will also require that the regulatory 
agencies document the rationale for this departure. Also, this process is 
subject to public review (see response No. 10 to the Puyallup Tribe letter). 

We have expanded the discussion in the above referenced documents to more 
clearly reflect the process where collective professional judgment vill 
usually be employed by the regulatory agencies in those instances where the 
guidelines are not followed precisely. The likelihood of arbitrary decision
making has been significantly reduced through the very detailed PSDDA dredged 
material evaluation procedures. 

Response 5. Please see responses No. 9 to the NMFS letter, No. 7 to the 
Suquamish Tribe letter and No. 9 to the WDF letter. 

Response 6. Shipping traffic in the vicinity of the site will consist of 
traffic using the East and West Waterways, the Duwamish Waterway, and Harbor 
Island, and the southerly portion of the Seattle Waterfront, i.e., terminals 
37 through 46. Ferry traffic will also pass north of the site. While the 
site is located partially within the harbors' southeast, Coast OJard desig
nated anchorage area there is no restriction to vessels moving through the 
area in terms of the designated anchorage nor are there traffic lanes. An 

indication of the amount of traffic generated by the Duwamish Waterway is the 
number of Spokane Bridge openings. In 1987 there were 5,380 openings with the 
monthly traffic varying from 330 in February to 588 in July. The Port of 
Seattle estimates that in 1987 their facilities on the West Waterway were 
called on by 836 ships. Some of this traffic to and from the East Waterway 
did pass near the western edge of the preferred disposal site. 

Disposal site use and other vessel traffic vill be monitored by the Coast 
Guard via their vessel traffic system. Shipping interests, e.g., pilots, 
towing companies, are advised vell in advance of proposed site use via the 
Cuast Giard mariner noties. Also dredgers must notify the vessel traffic 
system of estimated time of arrival at the site of each barge. The Coast 
Guard will help position barges to ensure that dumping occurs in the disposal 
zone. While a potential for conflict exists, proper use of normal marine 
navigation procedures and the Coast Guard vessel traffic system should mini
mize this risk. Also, as you are aware, we have shifted the disposal zon~ 
about 375 feet to the south-southwest. This will further reduce the risk of 
vessel conflicts (see HPR chapter 4) • 

• 
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March 11, 1988 

Mr. Frank J. Urabeck, Study Director 
PUget sound Dredged Disposal Analysis 
Planning Section 
U.S. AI'111y corps of Engineers 
P.O. Box C-3755 
Seattle, Washington 98124 

Dear Mr. Urabeck: 

The Port of Tacoma appreciates the opportunity to comment on the 
PSSDA Draft Environmental Impact Statement and the proposed Draft 
Management Plan. we compliment the participating agencies on the 
tremendous amount of "groundbreaking" work accomplished over the 
past three years, particularly the Corps of Engineers, whose 
leadership has been vital in developing this proposed program. 

The Port of Tacoma finds the draft EIS to be a very comprehensive 
evaluation of the program, the proposed sites, potential impacts, 
and the alternatives. The document is highly informative and 
will be a great aid to the public involvement and decision-making 
process which it is designed to serve. 

We want to stress our support for PSSDA's efforts to establish 
environmentally safe, cost effective, publicly acceptable 
standards for deepwater disposal. In general, the Port of Tacoma 
supports the recommended process and the conclusions of the PSSDA 
study. During the PSSDA process, strong attempts were made to 
balance environmental concerns with economic realities. However, 
in areas where hard data does not now exist, the Port believes 
that PSSDA took the position most protective of the environment. 
Other concerns include the stringency of standards, testing and 
evaluation procedures, disposal site availability, and 
permitting. 

Both general and specific comments to these issues follow. In 
addition, we have included a separate document addressing 
specific items in the DEIS, the Proposed Management Program, and 
the technical appendices. The latter is a joint effort of the 
Port of Everett and the Port of Tacoma. 

• 
Mr. Frank J. Urabeclt 
March 11, 1988 

Need for Dredging 

• 
To give context to the Port's concerns, below we reiterate the 
Port's responsibilities and the need for dredging. 

The Port's mission is mandated by state legislation to promote 
economic development programs through port development 
(RCW 53.08.245). Trade through public ports is a critical 
component of the economy and is of national, state and local 
significance. Estimates are that one in five jobs in Washington 
state are trade related. Tacoma is now the 6th largest port in 
the country, and the 20th largest port in the world, with 
attendant benefits to employment and the economy of Pierce 
County. 

To maintain this position, to operate and to grow, it is 
mandatory that the Port be able to dredge. Maintenance dredging 
is a basic need in river estuaries where ports are located. An 
estimated 370,000 CY of sediment is discharged from the PUyallup 
River each year ••• some of which ends up in the Port's most active 
waterways. Maintenance dredging is required to retain existing 
berthing areas and navigation channels. 

This past year, in two situations, sediment accumulation 
threatened berthing and approach areas for container 
ships ••• ships were in danger of running aground a shoal during 
ship approach, or resting on high spots in berthing areas during 
low tide. since new ships can cost upward of $60 million, 
potential ship damages are one obvious downside to restrictions 
on maintenance dredging. 

Dredging is also needed to accommodate the larger ships now 
coming on line. Major changes are occurring in the shipping 
industry and are placing entirely new demands on Port terminals. 
Because of containerization, the shift to intermodal railcar 
transportation, and decisions by shipping companies to build 
'post panamax' ships, ports now must dredge waterways and 
berthing areas to accommodate ships to 950' in length and larger. 
The JS' deep waterway is being replaced by the 40' to 45' deep 
waterway. Finally, to respond to new Pacific Rim trade 
opportunities, the Port must dredge to construct new terminals 
and waterways. 

Permitting and Dredge Disposal Issues 

Timely permits for dredging and disposal are critical to the 
Port. Uncertainty and costs of permitting are major problems 
facing the Port, particularly with maintenance dredging that is 
difficult to predict. Currently we spend six to nine months 2 
applying for permits with considerable uncertainty as to where we 
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Mr. Frank J. Urabeck 
March 11, 1988 

can place dredge material. In contrast to the time needed to l 
secure permits, actual dredging and disposal can be accomplished 
in a matter of weeks. We have experienced a many fold cost 
increase with dredging and disposal. Part of this cost increase 
is attributable to the increased complexity of the permit review 
process. Other costs relate to increased sampling and monitoring 
programs and are discussed below. ---4---
The PSSDA Program will benefit the Port because it.helps address 
some of these uncertainties and proposes follow-up to ensure 
Puget sound is protected. PSSDA recommends sites and ~) 
comprehensive dredge material standards with follow-up site 
monitoring. Hopefully, dredge standards and criteria will be 
accepted by the community, and dredging within these parameters 
will be viewed as routine. 

Dredge Disposal Sites 

The Port must have feasible places to dispose of dredge material. 
Feasible for the Port means disposal must be environmentally 
sound, must be economically viable, and that sites be available. 
As you are aware, the Shoreline Permit for the existing 
Commenc-ent Bay Disposal Site expires June of 1988, and approval 
of new sites is dependent on state and local Shoreline Permit ( ~ 
decisions. ti 

The Port of Tacoma supports the designation of the Commencement 
Bay disposal site, and believes the process and criteria for 
identifying the sites were exhaustive and environmentally sound. 
Site availability is absolutely essential to the Port to 
accommodate both maintenance and development related dredging 
projects. 

Dredge Material Standards and Evaluation Procedures 

PSSDA disposal guidelines are the most stringent in the country. 
PSSDA estimates roughly 601 of material will qualify for 
deepwater disposal in contrast to the 901 qualifying nationally. 
Based on recent projects completed in accord with PSSDA, we 
believe costs will be higher than projected for open water 

·disposal and that less material than projected will qualify. 
Further, the evaluation procedures add significantly to the time 
for securing project approvals. 

We suspect that the DEIS may underestimate economic impacts to 
ports and marine industries, and have concerns that cost 
estimates may not reflect real world situations. One concern is 
that proposed costs of dredging may not account for the added 
costs and complications of physically dredging and disposing of 

- 3 -
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RESPONSES l'O l'<JRT OF l'ACOHI\ 11 HAkCH 1988 LETTER 

Response 1. Need for dredging acknowledged. 

Respona<! 2. l'he recent increase in the cost and complexity associated with 
dredging and disposal of dredged material can generally be attributed to addi
tional sampling and analysis requirements. With the implementation of PSDDA 
it is expected that these costs will again be increased, as will fees for 
using the PSDDA disposal sites. Uowever, the permitting process should be 
less complex as there should be less uncertainty with dredged material evalua
tion once the PSDDA guidelines have been applied and dredgers becorac 
knowledgeable in their application. 

Fermit applicants should provide adequate lead time in project planning for 
sampling and analysis as well as processing time for shoreline permits and 
hyraulic project approvals, It has been our experience that project delays 
have occurred when an applicant has not considered effects on habitat at the 
dredge site or has begun the process unaware of the sampling and analysis 
requirements. PSDDA will help standardize the procedures for sampling and 
analysis but does not address the other permits often associated with dredglnp, 

projects. 

Response 3. «;omment noted. 

Response 4. Comment noted. 

Response ~- The majority of material dredged nationally 1s sand, which has 
very low capability for accumulation of chemical contaminants, In the central 
basin of Puget Sound, sand represents a very minor cogponent of the dredged 
material matrix. The majority of the dredged material is a mixture of fine 
sands with a major percentage of silts and clays. Chemical contaminants have 
a much greater affinity for these fine-grained sediments, Actual testing of 
sediments is necessary to determine how much material would be acceptable for 
unconfined, open-water disposal. However, we believe the 60 percent estimate 
is reasonable for material that would be found acceptable for unconfined, 
open-wpter disposal. While PSDDA tests and disposal guidelines are viewed by 
so~e as the most restrictive in the Nation we recognize that the region has 
established water and sediment quality goals that are even more restrictive. 

\/hen adjusted for price level changes we anticipate that the average costs of 
the PSDDA tests will be reasonably close to the estimates used in our alterna
tives comparison. The amount of time required for sampling and testing is not 
expected to differ greatly than now required in response to the Puget Sound 
Interim Criteria (PSIC). ~e will be assessing cost impacts of PSDDA as part 
of the first annual review (winter of 1989). 

Response 6. The cost estimates were based on best available information and 
experience of agency regulators and dredgers. It is impossible to account for 

• 
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Nr. rranll J, Urabeck 
Karch u. 1t81 

uterial where unaceeptable layer• of contaainated aaterial are , 

interapened with acceptable -terial, And, if cutoff point• are 

too re•trictive, a greater proportion of material will need to be 

dispo•ed of using more expensive diapoaal options. Other 
specific co-ents are included in the appended docW1ent. 

• 
----+---

Nevertheless, we are willing to accept the proposed chemical and 

biological standards and procedures if we can be assured the need 

for such stringency will be reconsidered as data is gathered. we
7 

support the preferred alternative (Guideline II) or a less 
stringent alternative for disposal guidelines. The preferred 
alternative allows for minor adverse on-site biological 
impacts--more stringent requirements (such as the interim 
criteria) are simply not realistic. 

The Port believes the public has developed the opinion that all 

dredge material is a hazardous waste. This is simply not true 

and in fact dredge material from active navigation channels will 

improve in future years. For example, as the port and other 
responsible parties complete the necessary Superfund cleanup, 
material to be dredged will be much cleaner. Also, testing 
focuses on the worst case portion of material. Most of any 
particular dredge unit is much cleaner than screening levels. 

e 

------t--
Another issue is that the biological evaluation procedures are, 

as yet untested. We are uneasy about their use as a regulatory 

tool. Although bioassays are probably the best tools available, 

tests are still quite primitive and should be used only as an 

indicator. Instead they are relied upon as a major determinant 

of impacts to marine life and the broader environment. We 
believe that PSS0A evaluation procedures and standards for both 

chemical and biological parameters should remain as "criteria". 

They should not become state standards until methodology, 
protocol and standards are thoroughly evaluated. 

PSSOA Implementation 

The PSS0A management plan is very thorough with respect to how 

agency responsibilities must be carried out. However, the plan 

should clearly establish a role for affected parties .during PSS0A 

implementation. As now proposed, Port involvement in future 

evaluation is discretionary. 

Further, reevaluation of procedures and standard needs to occur 
on a regular basis ••• not solely when determined by agencies. 
Again, review by affected parties must be built into this 
reevaluation process. As an example, we refer to the process the 

Department of Ecology uses to review and revise water quality 

standards. This process involves extensive public notice and 
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every contingency when undertaking a programmatic study such•• PSDDA. For

tunately, the management plan does provide for feedback and contains s mechRn

ism for reassessment and adjustments if the data support this. 

Resrnse 7, We fully intend to reasseas all elements of the management plan 

eRc year, based on data generated from implementation of the plan and new 

information from other areas where dredged material disposal is being mnnnge,I. 

Response 8. We share your belief that dredged material quality should improve 

in the future as point source standards are tightened and nonpoint source con

trols are implemented. There ls evidence already that conditions have 

improved in the last decade. PSDDA sampling and analysis g~idelines are not a 

"worst case" approach as sample compositing is allowed which reduces chemical 

concentrations, 

Response 9. See response No. 14 to Port of Everett attachment A. Your com

ment is noted regarding the need to gain further experience with these tests 

before the State includes them in State standards. 

Response 10. Chapter 9 (paragraph 9.4 Plan Updates) of the Management Plan 

Report (MP!!.) has been expanded to clarify our intent to involve all interested 

parties in the update of the plan. A new paragraph, 9. 2,6 Otherinterested 

~• has been added to address this concern. All interested parties are 

encouraged to participate in ongoing PSDDA technical meetings. Feedback on 

PSDDA evaluation procedures would be particularly appreciated during the 

initial implementatation of PSDDA. 

Response 11. See revised chapter 9.4 for our commitment to annual reviews and 

involvement of all interested parties, particularly those who are being regu

lated. We have not yet established a formal process for conducting the annual 

review and plan updates. Your suggestion for an advisory conDDittee will he 

considered, 
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Kr. Frank J. Urabeck 
Karch 11, 1988 

involvement in review on revisions of study. An advisory II 
committee similar to the Solid Waste Activity Council (SWAC) 
developed to evaluate solid and hazardous waste concerns. The 
Port would want to be an active participant. EPA's process and 
criteria for setting drinking water standards is another model. 

------''--

The Port also sees a critical need for a data management system 
and a process to insure periodic review of data. This review 
must evaluate adequacy of protection, track costs of all dredge 
disposal projects, evaluate agency and applicant time to complete 
permitting and provide a chance to legitimately reduce standards 

11-

where justified. -----11---

Relationship of Proposed Program to Other Dredge Disposal 
Alternatives 

PSSDA has resulted in a de facto determination of dredge disposal 
alternatives. At least 401 of material will go someplace else. 
This ultimately may be more important to the ports than the 1~ 

initial 601. The Port needs agencies firm commitment, funding, 
and timely completion to insure other dredge disposal options are 
readily available and economically viable. Questions include 
where to put the material unsuitable for deepwater disposal and 
how responsible agencies will make decisions about the tradeoffs 
between upland, nearshore, confined, and open water disposal 
alternatives. Tradeoffs involve both environmental and economic 
considerations. 

Although the above issues are to be the subject of the "Son of 
PSSDA" study, and consideration of multi-media impacts is voiced 
as a concern by EPA and Ecology, little has actually been done to 
resolve this problem. In contrast, we face the immediate problem 
that upland, nearshore and confined disposal are not readily 
available .to accommodate the other 401 or more of dredged 
materials that do not qualify for unconfined open water disposal. 

Interim reliance on exis~ing hazardous waste sites is not a good 1D 
resource decision because costs· are astronomical and because such 
sites should be reserved for hazardous waste. Although Ecology 
has indicated a commitment to developing a multi user upland 
site, the process and controversy of locating such a site is 
similar to those with locating a hazardous waste site. We 
beli•ve th~ multi user site could not be available before 1992, 

Permit appi"ovals for siting nearshore or ·confined aquatic,,1,;ites 
will b~another major hurdle, and may be beyond the capabilities 
of any single dredger to secure. Reasons iricl.ude the costs of 
develtjpin:g·, ;iiuch sites,· the comph1xity of testing and monhoring, 
and the ~n¢Eirt,afoty of the permitting process·. · ~ .;.'-'-_;__....;._..1.. __ 

- 5 -
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Response 12. By data collection plan has been expanded to include sediment 
sampling and analysis costs. Since overall dredging projects costs are depen
dent on many factors other than PSDDA, other costs will not be included in the 
PSDDA data collection and management system, Cost data from permitees will be 
requested when sediment test data are furnished to the Corps for Section 404 
permit evaluations. We are uncertain at this time of how the volume of 
dredged material disposed at other thllII the PSDDA sites will be obtained, If 

that disposal is not governed by a Section 404 permit. We intend to discuss 
this further w1 th the ports. 

Response 13, Noted. Ecology has recently initiated a study that will address 
confined disposal issues. See response No. 14 below and response No. 2 to 
Attachment A to Port of Everett March 11, 1988 letter. 

Response 14. Guidelines are now being developed by F~ology for dealing with 
contaminated sediments, pursuant to the 1987 Puget Sound Water Quality Manage
ment Plan. Ecology has initiated studies to establish confined disposal 
guidelines for contaminated sediments disposal in water (capped), along shore
lines and on land. These guidelines are expected to be available by late 
1989. Also, this summer Ecology will initiate a study on the feasibility of 
establishing public, multi-user sites for the confined disposal of contami
nated sediments. A recommendation on disposal sites is due by mid 1990. 

We assessed the economic consequences of dealing with contaminated dredged 
material, on a generic basis, in the evaluation of the site condition alterna
tlves (see FEIS sections 2.04.a and 4.01, and HPR section 5. 4). 

• 
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Mr. Frank J. Urabeck 
March 11, 1988 

Although resolution ot these issues and questions is beyond tbe 
scope ot the PSSDA study, these issues should be made clear to 
the public when presenting PSSDA. It the decision is presented 
to the public solely as a choice between deepwater disposal sites 
and the acceptability ot varying levels ot sediment contamination ( ~ 
in Puget Sound--the tendency may be to choose the more I~ 
restrictive option. ,Future studies and programs (e.g., the ~Son 
ot PSSDA") must also consider and convey these broader issues. 
A limited tocus on any one disposal option neglects the broader 
issue ot multi-media concerns and the real tradeotts between 

• 

dredged material disposal alternatives. _____ ,_ __ 

We believe dredge disposal is a broad public issue and that the 
inability to dredge and dispose can seriously impact the broader r.., 
public interest. Disposal issues must be viewed as more than the\!!~ 
dredger's problem. Whereas agencies have necessarily focused on 
developing standards, they now need to help solve the corollary 1 problem ot where material can go. 

We hope these comments are ot value to you. Once again, we thank 
you tor the opportunity to comment. 

LAS:ijm 

cc: John Terpstra 
Paul Chilcote 

Sincerely, 

LESLIE SACHA 
Environmental Attairs Manager· 

Washington Public Ports Association 
Dennis Gregoire, Port ot Everett 

• 

Response 15. We agree. Your coanents ere well taken. During meetinr,s with 
business associations, Indian Tribes, environmental groups, end others we have 
attempted to provide a balanced presentation of .PSDDA. We have continually 
sought to have the other Federal and State agencies, tribes, local r.overnments 
and the general public recognize the limited options that are available for 
disposal and the ecoaomic and social consequences of the choices that were 
considered by PSDDA agencies. 

Reaponee 16. We agree. 

RESPONSES TO PORT OF TAOOIIA ENCLOSlllE TO 11 NAllat 1988 LE'ITER 

See reaponaea to Port of Everett attachaent A (jointly prepared by Port of 
Taco■a and Port ·of Everett) of Port of Everett 11 March 1988 letter. 
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.,., Port of Seattle 

Karch l!i. 1988 

Kr. t·rank J. Ura beck, Study Director 
Puget Sound Dredge Disposal Analysis 
Planning Branch 
U. S. Anny Corps of Enginee,·s 
Po Bow C-3755 
Seattle, Washington 98124 

Dear Kr. Urabeck: 

Re: Review of PSDDA Draft Environmental Impact Statement 

Subject to the speci{ic concerns noted below, the Port of Seattle finds the 
.. Draft Environmental ImJ>act Statement Phase I" lo bes reasonable summation of 
the ewtensive efforts of the PSDDA group over the past 3 1/2 years. 
Furthermore, the technical quality of the work, the broad based agency 
participation and cooperation, and the continuing efforts to seek out and be 
responsive to all points of view are to be commended. 

With regard to the proposed open water disposal sites, we find the selection 
process to be thoroughly sound in all respects. In particular, we believe the 
prefert·ed disposal site for Elliott Bay is an excellent choice because of the 
projected minimum resource impacts and the low dispersive nature of the site. 

We have pt·ovided formal, specific comments on past drafts of the various 
technical appendices and other documents and have participated actively in 
many of the process deliberations from the beginning. We are pleased to note 
that the final draft ElS has taken into account several of our previously 
voiced cone ems. However, we do want lo rr.ilerate some of our past concc1·ns 

over key aspects of the proposed plan. 

We find the proposed sediment evaluation pt·ocedures to represent a minimally 
acceptable first step compt·omise among th" range of possibilities, but we 
continue to be concerned that they are unnecessarily restrictive and will b" 
much more costly in application than p,·ojected in th" Draft t:1s. 

As we have pointed out during the continuing PSl>DA dellberatlons, our 
principal problem with respect to the procedures is their st,·ong reliance on 
and high costs associated with biosssays. This suile of bioassays has not 
been used in regulating dredged material. An item of particular concern is 
the relation of the laborato1·y toxicity measured by this suite of ewtremely 
sensitive organisms, to the towic i.mpoct of those same sediments in place on 
the disposal aite. Previous studi4'd (Blaek Rock llarbo1·, etc,) imlicale a 
reduced impact on site. 

PO l\n 12(~ 
$1•d''111> WA~mtt!;A 
tlflt,1l}t4J(.U'J 
, •. , .. ,,r,.1-,:u 
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RESPONSFS TO PORT OF SUTTLE 15 HARO! 1988 LETTF.ll 

Response 1, We feel that the evalustion procedures are appropriate at this 
time but agree that the procedures need to be periodically reviewed and 
adjustments made in light of operating experience that considers both environ
mental and economic impacts, See response No. 5 to the Port of Tacoma's 
letter and response No, 20 to attachment A of the Port of Everett's March 11, 

1988 letter, 

Response 2, The PSDDA evalustion procedures employ a tiered approach to test
ing that allows the dredger to discharge at a designated disposal site after 
having performed chemical tests of the dredged material (also the other 
requirements of permit process must be satisfied) if chemical concentrations 
are all below the SL values. While it is true that this suite of bioassays 
has not been required in the past, the PSDDA agencies are satisfied that sen
sitive organisms should be used to provide the environmental protection we, 
other Federal and State agencies, tribes, and the public feel is sppropriste 
for Puget Soimd. Because the "stste-of-srt" of sediment chemistry is rapidly 
evolving we will be reassessing our tests snd disposal guidelines and looking 
for ways of eliminating what may be unnecessary requirements or s_ubstituting 
more effective and less costly tests, The ports ere encouraged to participate 
in this process. We agree with your comment regarding Corps research findings 
that laboratory toxicity tests overstate toxic impacts that would be expected 
in the field, PSDDA guidelines for interpreting bioassay tests were estab
lished in consideration of the known relation between lab tests and field 
effects, (PSDDA agencies already considered the decreased effects in the 
field by adjusting the disposal guidelines,) 
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Hr. Frank J. Urabeck, Study Director 
Karch 15, 1988 
-2-

Hicrotox bioassay, though it may show promise for the future due·to fast t 
turnaround and low cost, is a blt pre)ll8ture even ,fa a "corroborating ·test". 

Due to. the technical problems, uncertainties, and significant increase ln 3 
costs we continue to question that the level of p,·oposed tr.sting is necenary 

or warranted. 

We definiti.ly and strongly support the proposed "dredger option." 

With regard to costs, many of the cost estimates used ln the Draft are 

significantly lower than those experienced by the Port ln actual situations. 

For example, regarding the costs of sampling and testing, our independent 4 

survey of commercial lsbs shows that the biological testing costs of the tests 

shown in Table II.10.8 should be $4,600 rather than the $2,800 shown in the 

table. Furthennore, we continue to feel strongly that an lnflation factor 

should be added to enable the marine industry to get a more accurate feel for 

the true level of the projected disposal fees. 

We also find the costs of the confined disposal options to be grossly under 

estimated. Hany of the particular deficiencies we have raised earlier have 

not been corrected. It appears, in fact, that only simple mathematical errors 

were corrected. This has resulted in erroneous conclusions and incorrect coat 

estimates. Several continuing concerns are: 

- we do not agree that lessons learned from the Tenninal 91 experience will 

enable future similar projects to be an order of magnltude lower. 

- the estimation of 40~ of the material for CAD, is much too high for this 

technology in Puget Sound. There is a lack of suitable locations for CAD 

sites in most of Central Puget So.und including Elliott Bay. Specifically, the 

overdredged areas of the Lower Duwamish Waterways have been mentioned in the 

past assn appropriate area for CAD disposal. The Port is opposed to a~y 

further use of the overdredged portions of these waterways in thla manner. 

These areas are berthing areu for the largest container·ships, whose alze and 

draft have b.een stead Uy increasing over the years. In the future we wi 11 

need much more depth than the presently authorized channel. It would be very 

short sided to fi.11 this overdredge with contaminated sediment which mlght 

have .to be rem~ved and disposed of at a later date. 

- the presumed .. location of upl;nd sites is faulty, resulting in assumed haul 

costs which are.u~dere,tlmated,by an order of magnitude, 

1 

- neat·shore disposal costs are based· on old estlmates for large hydraullc 

dredge fills, for which there are few suitable sites. Also, they do not 

reflect the reality of the smaller and/or clam shell/dump barge operatlons ~} 

such as the T-91 shortflll. These are more common, and will account for much 

of the material. They will slso coat more than an order of magnitude greater 

than the Draft"• s low estimates. 

- costs of monitor\ng, pennitting and design are not included for a CAD slte. 

. ,; 

• • 

Response 3. Aa we have only a few years of applied sediment experience with 

the microtox biosasay, we agree that it should not be used aa the sole tool 

for disposal decisions. However, if another bioaasay indicates statistically 

significant adverse effects, the microtox test ia sufficiently developed to 

act in a "corroborative" or "confirmative" role. 

Adjustments to the protocol and test interpretation are expected, perhaps 

sooner with the microtox than with the other proposed teats, as experience is 

gained. EPA's ongoing bioaaaay comparison study in Puget Sound may provide 

potential improvements during this year. It is also possible that a better 

benthic test will be identified during this study, allowing consideration of 

potentially replacing the extract tests (bivalve larvae and microtox), Any 

adjustments would be scheduled to occur during the annual reviews of the PSDDA 

program. 

Use of multiple bioaaaay test species is necessary to ensure that different 

chemical sensitivities of different species are considered in disposal 

decisions. Recognizing the cost implications of this approach led, in part, 

to the use of chemical test results to decide when biological teRtlug w:ts 

necessary. 

Response 4. PSDDA agencies recognize that costs of testing can vary between 

public and private laboratories as well as because of the size of the project, 

other workload, and the desired turnaround time. However, the coat data, 

shown in the PSDDA documents, was based on the best available information and 

reflects input from commercial testing laboratories. Recent contacts with 

both public and private laboratories tend to support the reasonableness of 

coat data. The primary objective of the PSDDA cost analysis was to identify 

"representative coats" that would allow a fair comparison of alternative site 

management conditions. Recent (1988) contracts for conducting PSDDA chemical 

and biological teats have shown current costs to be reasonably close to those 

shown in the PSDDA documents (1986 prices), when adjusted for price level 

changes, 

The common practice of using the current (1986) price level was used in esti

mating future monitoring costs and related user fees. Thia allows each 

project· planner to calculate a range of possible•inflation scenarios. Addi

tionally, each PSDDA alternative was treated with the same assumptions, 

ensuring an objective comparison. 

Response 5. We acknowledge that other, equally valid coat assumptions could 

be used in the analysis, However, any increase in unit costs for confined 

disposal would not alter the conclusion regarding the preferred site manage

ment alternative but reinforce the selection of site condition II (SC-II), 

The differences in volume of material required to use confined disposal 1~ thc, 

major factor affecting the cost differences among the alternatives. 

Response 6. Comment noted. 

Response 7. We agree that a lower percentage of material could be assumed for 

CAD disposal and that the lower Duwamish waterways are in appropriate sites 

for any large scale use of this disposal option. Reducing the percent volume 

for CAD would increase the cost of confined disposal and thereby further 

support the selection of SC-II. See response 5 above. 

Response 8. Comment noted, Until the confined disposal study, now being ini

tiated by F.cology, is completed, any assumptions regarding the mix of confined 

disposal options and the location of specific sites would be purely specula

tive. However, the assumptions made for the PSDDA coat analysis are consid

ered by the PSDDA agencies to be reasonable based on information currently 

available. See response Nos. 4 and 5 above • 

• 
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The Site Kanagement Conditlo~ concept seems to be a good idea in principle, 
but we are concerned that the definition of classes allows for a high degree 
of subjectivity in its application. We also understand the desire for and 
arguments to justify consistency in classifying all sites. However, we 
believe that more attention and weight should have been given to the oth~e" 
side of the argument. In particular, we believe that Site Condition II is 
unnecessarily restrictive for the proposed Elliott Bay site. We are also 
concerned that the site classiflcations are not open to change in the future. 

We understand and accept the need to begin with a conservative approach, but 
- trust that a process will be provided for continuing reassessment and 1~ 
revision, as appropriate. In this regard, our most serious reservations at 
this point are over the proposed implementation plan. 

Our principal concern relates to Section 7.4, Plan Updates, of the Draft 
Technical Appendix. It does coimnit to a continuing process of re-evaluation 
of all aspects of the plan, and to making changes, as appropriate, and it 
emphasizes cost-effectiveness as a major decision criterion. But it doesn't 
say enough about how that will happen and who will make it happen. Given the 
importance of this updating process to the marine industry and those others /, 
who will be significantly impacted by this program, we feel strongly that the~3 
process must be spelled out in detail and implemented through a formal 
administrative procedure. At a minimum, the Draft should specify 
responsibilities and a schedule for development, approval and implementation 
of such a procedure. This should be similar in form to the work plan in 
Exhibit A of the Draft. -----f---
Closely related to the above, we are also concerned about Section 6, Data 
Kanagement, and particularly, Section 6,5, Recommended Data Plan, and Table r:, 
11,6-1, Data Management Elements. No explicit provision is made for costs. \!.'~ 
We assume a major purpose of the data system will be to set·ve as the principal 
means for conducting the plan updates, i.e., evaluating the program, How can 
cost effectiveness be evaluated without cost data? Section 1:• notes that 
" ... cost data will be pt·ovided by the Corps and the penniltees." How is that 
expected to happen? Why isn't it noted in the Data Management Elements or the 
Data Plan? And how will all of the elements tie together? 

In our view, this is a clear indication that vet·y little thoui;ht has been 
devoted in the development of the data management progt•am to the specific 
terms by which the overall program wlll be evaluated. The basic evaluatlve 
criterion, of course, must be the PSDDA program goal. The goal statement is J~ 
vet·y expllclt about s<.>me of the factors which must be considered ln evalualln& 
the success or effectiveness of the program including technical soundness, 
practicability and costs, What questions wlll the plan updating process ask 
to address these factors? And how will the data system be dr.signed to assut·e 
that the lnfotinatlon necessary to answer them is collected, compiled and 
t·eported to the t•esponslble decision makers? ' 

• • 
Response 9, Co•ent noted, See response lob. 4 above. 

Response 10. Though some monitoring costs vere assumed, added monitoring that 
1111y be required to address project-specific concerns in the nearshore environ
ment vas not included in the cost analysis, This was due to the high varia
tion that could be expected for this type of monitoring, Regardless, the 
study conclusions would not be altered if a cost was added to address this 
concern, See response No, 4 above. Further clarification has been added to 
the text in EPTA to clarify our assumptions, Permitting and design were con
sidered for the CAD design (see table II,10-14, EPTA), though monitoring was 

not, This was due in part to the more rigorous technology assumptions for 
thia disposal technique (aee section 11-10,3,4,2 of EPTA), and in part to an 
assumption that the material was not sufficiently contaminated to warrant 
intensive monitoring, The text of EPTA has been revised to note the omission. 

Response 11, lo ... ent noted regarding restrictiveness of SC-11, We acknowl
edge that for much of the Elliott Bay site SC-11 will result in an improvement 
of aediment quality. SC-11 was selected as the regional management condition 
for all three of the Phase I disposal sites, See response No, 7 to NMFS 
letter regarding the regional approach taken by PSDDA, However, a cl~nge in 
site management condition is possible in the future but any change would 
require the same full public involvement process that was employed in the 
PSDDA study, including compliance with the National Evironmental Policy Act 
(NEPA). See FElS Section 1.05. 

Response 12. We agree, The Hanageaent Plan Repurt (HPR) Chapter 9 has been 
revised to more fully reflect our commitment to'an annual review and updating 

process. 

Response 13, The Management Plans Technical Appendix (MPTA) Section 7,4 and 
the MPR chapter 9 has been expanded to more clearly reflect the commitment of 
the PSDDA agencies to a review and updating process (see response No, 12 
above). Also see response No. 28 to Attachment A of the Port of Everett March 
11, 1986 letter, 

Response 14, Coament noted, MPTA Section 6.5 has been revised to include 
dredged material sampling and analysis costs as data that will also be collec
ted and analyzed under the PSDDA data manageaent system, See response No. 26 
to attachment A, Also we anticipate that other pertinent costs for such 
activities as dredging, disposal, monitoring, project wanagement, etc,, will 
be considered but obtained by special studies perhaps conducted jointly by the 
Corps and the ports. This is because the costs of these other activities are 
dependent on many factors other than PSDDA influences, Accordingly, the costs 
of these activities will not be included in the PSDDA data base, Cost data 
from permittees will be requested on a voluntary basis when sediment data is 
furnished to the Corps as part of Section 10 and Section 404 permit applica
tions, Data from Corps dredging projects will automatically be entered into 
the data management system, 

Response 15, The annual review and plan update process will be the means by 
which PSDDA agencies collectively reassess key plan elements in light of 
operating experience and new information provided by ongoing research or 
gained from dredged material disposal elsewhere, We agree that the PSDDA goal 
should be the basic evaluative criterion, See MPTA section 7,4 a list of 
questions that will be addressed as part of the annual review, 

The data base system is being deaigned to be useful as a feedback system on 
key elements of the PSDDA plan as well ss a help for those involved in dredged 
material regulatory evaluations or planning dredging projects. Conti~ued port 
involvement in the development of this system is encouraged, 
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In sununary, we have failed to .note in the Draft, or in our close participation 
in the PSDDA process itself, any indication of serious attention being given 
to the actual circumstances or conditions under which evaluation criteria or 
procedures might be relaxed or cos ls reduced. our experience in such matters 
does not make us feel optimistic. All indications to date are that the 
evaluation process and supporting dale system are intended lo evaluate program 
effectiveness from a very limited, technical point of view. 

t 
'" 

we definitely expect lo see more thorough coverage of this matter in th~einal 11 
EIS. 

We hope that the significant lime, effort and cost devoted to PSDDA thus far 
will nol founder because of inadequate attention to the necessities of 
implementation. I assure you that the Port of Seattle will continue to work IS 
actively to realize the promise of the PSDDA process to meet its stated goal. 

sincerely, 

~~ 
Walter D. Ritchie 
Chief Engineer 

DAG/bk 
2846V 

• • 

Response 16. See response Nos. 2, 13, and 15 above. Also see Hl'R chapter 9.4. 

Response 17. See response Nos. 2, )3, and 15 above. Also aee HPR chapler 9.4. 

Response 18. We are very coannitted to giving the same attention to implemen
tation as we have the study. Heetings and discussions among the PSDDA agen
cies from staff levels to the Policy Review Committee (heads of PSDDA agen
cies) are continuing on implementation. The study director has been given the 
responsibility to monitor and support the implementation process with feedbnck 
to the Policy Review. Comm! t tee if problems occur which merit the comm! t tee's 
attention. We appreciate and welcome the Port of Seattle's continued involve
ment with PSDDA as has been conveyed in recent meetings with the port stnff. 
The port has made very important contributions to the managemenl plan. 

• 
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Sewve 0111" Unlffwlltr Plaee 

11.r. Frank Urabeck, ,1irector 
Puget Souni Ore\gei Disposal Analysis Stuiy 
U.S.Army Corps of Engineers 
Seattle l)iwtrict 
P .O.Box C-3755 
Seattle, WA. 98124-225 

1e~r Sir: 

4437 N. Graniview Place 
January 15, 1988 
Tacoma, WA. 98466 

In general we question whether any area in Central Puget Souni near urban 
bays should be used for disposal of dreiged material. Shifting of possible 
toxic dredge materials from navigable waterways to nearby location could 
augment the environmental impact upon the urban bay, 

Use of Elliot Bay is particularly questionable. The existing site is locatei 
W!ere curents have carriei material to the beach below l!agnolia Bluff. The 
preferrei disposal site is out of the current but has obly half the depth. 
It is closer to alreaiy contaminate-\ shoreline. Thus, thell:'couli be a 
cumulative effect from the placement of new ireigei material here. Also, 
sane interference with ship ani ferry trafic will occur in this location. 

In the preferred site of CoD111encement Bay, tpe disposal zone will be exposei 
to greater current than the existing one. sfi.llowing ani narrowing of i)ilco 
Passage causes tiial rips less than 4000 yarls from the site. 

The Port Gariner propose\ site will also be exposei to greater current, 
Presently the existing iisposal zone is protectei from curren~cby shoal 
water lying to the north, The preferrei location will be bracKfi by this 
shoal ani anot~er exteniing southeast from Geiney Islani. A smoobh flat 
bottom in4icates that cu_rrents sweep the area. 

Qreigei material removei from urban bays of Puget Souni ·shouli be taken 
completely away from the highly contaminate\ urban industrial environment. 

Thank you for the opportunity to canunent. 

George H. Hess, M.~. for s.o.U.P. 

• 

RESPONSES 10 SDtvE OUR UNIVF.RSITY PLACE 
JANUARY 15, 1988 LETTER 

• 

Response 1, n,e PSDDA disposal sites will receive only relatively "clean" 
dredged material. Dredged material not found acceptable for unconfined, open
water disposal will be removed from the marine environment as a by-product of 
navigation maintenance and improvement projects and placed upland or at a 
"confined" disposal sites. 

Response 2. See response ·No. 1 above. Dredged material placed at the pre
ferred Elliott Bay site will actually be cleaner than the existing sediments 
(see FEIS section 4.08a(2)). The preferred site, while in the vicinity of 
heavy vessel traffic, is clear of established traffic lanes and within the 
control of the U.S. Coast Guard Vessel Traffic System. 

Response 3. The preferred site in Commencement Bay is in a lower bottom 
current environment than the existing site (see FEIS, section 3.02a(3)). 

Response 4. The Port Gardner preferred site is ins very low current environ
ment with all material discharged at the site expected to remain within the 
site boundaries (see FEIS, Sections 2.03k and 4,14a). 

Response S. See response No. 1 above. 
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February 19, 1988 

Frank Urabeck 
Seattle District 
U.S. Army Corps of Engin~ers. 
P.O. Box C-3755 
Seattle, WA 98124 

Dear Mr. Urabeck: 

Since the inception of the Puget Sound Dredged Disposal Analysis 
(PSDDA) work the Pacific Northwest Waterways Association (PNWA) 
has supported the efforts of the Seattle District, Corps of 
Engineers, to establish the ground rules for management of dredged 
materials in the Sound. On behalf of the membership of PNWA, I 
appreciate this opportunity to respond to the recently circulated 
draft plan. 

Before offering our co11D11ents on the plan, a brief explanation of 
PNWA's interest in PSDDA is appropriate. PNWA is a regional 
association with members in Idaho, Oregon and Washington. Our member 
ports, utilities, engineering firms, agricultural and financial 
organizations support the appropriate development of the Northwest's 
water resources for the economic health of the region. 

Our members around and outside the Puget Sound know that the area 
has long relied on water-dependent commerce and trade. As the PSDDA 
report points out, marine shipping alone provides as many as 100,000 
jobs in the Puget Sound area. The need for dredging for shipping 
channels, berths and harbors to maintain that economy is unlikely to 
decrease. And disposal of the materials must be done in a careful 
and economic manner. For this reason, the promulgation of well thought 
out, equitably established standards for the disposal of dredged 
materials in Puget Sound is important. 

The draft plan outlines such a program for the unconfined open-water 
disposal of dredged materials in Central Puget Sound. In the recent 
past, the lack of agreement on and standards for disposal were serious 
stumbling blocks to the growth of the area's important waterborne 
trade. Under earlier conditions, the cost of dredge disposal, if 
indeed agreement could be reached on how to dispose of materials, made 
some work economically impossible. This draft plan is the first 
essential step in providing standards that will make planning for needed 
maintenance and development possible. 

We would like to reinforce two aspects of the PSDDA report: 

Frank Urabeck 
February 19, 1988 -2-

• 
1. The Puget Sound is a unique area in the Northwest. The 

standards in the PSDDA draft plan were developed specifically 
for that area. The draft plan recognizes this singularity. 
PNWA urges that the standards established by PSDDA, developed 
for the Sound, be used only in dealing with the Sou_n_d_. ____ ,._ 

2. There is significant testing of dredged materials called for 
under the draft plan. Although this will increase the costs 
of dredge disposal, the information will help in further 
establishing standards for disposal. We would ask that the 
need for extensive testing be reviewed in a timely manner so 
that only those tests which are essential be required of all 
projects. In that way, the cost of maintenance of essential 
projects will be contained. 

The Seattle District, Corps of Engineers, has done an excellent job 
with a complex issue. On behalf of PNWA's members, I would like to 
extend our appreciation for your efforts and offer our continuing 
support as you enter into Phase 2 of the study. 

Sincerely, 

~IC ~TERIIAYS 

PE~D 

ASSOCIATION 

Executive Director 

PB/cav 

cc: John Fratt, Port of Kalama 
Dale Alldredge, Port of Lewiston 
Don Moos, WPPA 

RESPONSES TO PNW 19 FEBRUARY 1988 LETTER 

Response 1. Comment noted. We fully agree that the PSDDA Management Plan 
only applies to Puget Sound. 

Response 2. Comment noted. We fully agree. See response No. 11 to Port of 
Tacoma letter. 
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Frank J. Urabeck, Study Director 
u. s. Army Corps of Engineers 
Seattle District, PO Box C 3755 
Seattle WA 98124-2255 

• 
27 February 1988 

• 
-2-

exceeding the presumed ones. 

31 Page I-39 of the draft "Technical Appendix Managemen:I 
Plans Phase I" indicates that monitoring of bottom-dwelling 
organisms is not proposed as part of the monitoring program for 
Elliott Bay. However, we urge that the Army Corps Study Team :, 
reconsider the matter of including long-term biological monitor-
ing for Elliott Day_, comparable to such monitoring suggested for 
the other sites. 

Thank you again for the opportunity to comment. 

Sincerely yours, 

Dear Mr. Urabeck: Q~ ½- C-.s-
ROBERT Y. GRANT, Chairman 
Conservation. Committee 

The Seattle Audubon Society is comprised of about 5,000 members 
and is incorporated a, a non-profit (501 c-3) organization within the 
State of Washington. Most of our members reside in the Greater Seattle 
Area. The Seattle Society, like its counterpart groups country-wide, 
is dedicated to the protection and preservation of fish, wildlife, 
plants and their habitats, and to the conservation and wise use of 
energy and natural resources. Seattle Audubon members have long been 
involved with efforts to protect and clean up Puget Sound and were 
active in the development of the State Shorelines Management Act. The 
Society currently is associated with the challenge of the Everett Home
port shorelines permit, and with other actions relating to the protec
tion of water quality in the Sound. 

Given the foregoing, the Seattle Audubon Society appreciates 
the opportunity afforded through its Conservation Committee and other 
elements of the Society to review the draft "Proposed Management Plan 
for Unconfined Open-water Disposal of Dredged Material", and the 
accompanying Draft Environmental Impact Statement. We commend your 
thorough analysis of such an important and complex topic. 

We are generally supportive of the approach being recommended 
in the draft documents. However, we offer comments on three specific 
elements: 

11 We appreciate the potential lack of suitable alternatives; 
however, we are concerned about the proximity of the preferred dis
posal site in Port Gardner to the proposed "CAD" site for the Navy 
Homeport. The relative nearness of the two sites to each other may 
obscure monitoring efforts at either one, and potentially could lead 
to adverse cumulative effects on the marine environment. We encour
age the study team to re-evaluate potential alternative sites if the 
preferred site is chosen. -------.-

2) The Draft Report indicates that the preferred site manage
ment condition is Site Condition II (minor adverse effects"). Although 
this site condition assumes that adverse effects will take place only 
within the site boundary (if at all) we would suggest a movement toward 
Site Condition I, or "no adverse effects•, over the long term. Ad
ditionally, we would suggest careful monitoring around the disposal 
sites to ensure that the real effects of the site condition are not __ _.__ 

RESPONSES TO SFATTLE AUDUBON SOCIETY 27 FEBRUARY 1988 LETTER 

Response 1. Comment noted. We have reexamined the alternatives to the pre
ferred Port Gardner site, including a slte suggested by Hr. Terry Williams of 
the Tulalip Indian Tribe located west of Gedney Island. See response No. 2 to 
PSWQA letter. 

Response 2. Over the long term, with adequate control of pollution sources, 
we would expect that the quality of surface sediments at the disposal sites 
will approach Site Condition I. However, please see response Nos. 3 and 9 to 
the NHFS letter. 

Response 3. We have revised our monitoring plan (see final Management PlanA 
Technical Appendix, exhibit 1) to include _offsite biological stations for the 
Elliott Bay disposal site. Offsite biological stations were established dur
ing the baseline work accomplished in Hay 1988. Biological stations 111t1y be 
continued into future monitoring, depending upon the degree of variability in 
the data collected during baseline work which affects the ability to differen
tiate changes due to shoreline pollution sources from those that may be due to 
the disposal site - although none are expected from the site. 
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SIERRA CLUB - CASCADE CHAPTER 

Kr, Frank Urabeck 
StudJ Director 
Puaet Sound Dredae Disposal Analysis (PSDDA} 
US Ar■J Corp• of Enaineers, Seattle District 
P.O. B011 3755 
Seattle, WA 98124-2255 

28 February 1988 

Dear Kr. Urabeck, 

The Cascade Chapter of the Sierra Club hes carefully reviewed the 
the "Draft Environmental Impact Statement" (DEIS} and the "Draft 
Proposed Management Plen" (PMP) for the Puget Sound Dredge Disposal 
Analysis (PSDDA}. 

Our initial analysis of both documents however did not provide the 
substantive technical and scientific information necessary for us 
to meaningfully assess the environmental protection worth of the 
the proposed PSDDA, We consequently obtained copies of the 
technical appendices: 

o Draft Evaluation Procedures Technical Appendix (EPTA}. 
o Draft Pproposed Management Plen (PMP). 
o Draft Site Selection Technical Appendix (DSSTA} 

The results of-our enelysis shows that, even for a reviewer well 
versed in the subject matter, the voluminous documents are 
difficult to read, the dispersed end fragmented presentation of 
the materiel difficult to cohesively analyze for substance. 

Th.us by necessity our comments will be brief, concentrating on the 
substantive rather than details. 

We fully concur with the needs fore certain amount of dredging to 
keep our maritime commerce end various other navigational 2' 
facilities operetionel. We have no objection .P.ll ll to open-water 
disposal of clean, environmentally complient, unpolluted dredged 
materiel. -----I--
We however steedfestly maintain our position thet the "non
degradetion" of the marine environment of Puget Sound.!.!. the 
paramount end overriding requirement. Any "use" of the marine )~ 
environment of the Sound must fully abide by the non-degradation 
commitiaent. 

Our non-degradation position is 
inorganic/organic properties si ■ilar 
unpolluted aadi■ente~J background of 

thet only sediments with 
to those of the natural, 
the Sound (e.g. pre-1900, 

'f 
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IESPONSE m SIEUA a.ua, CASCADE al/,Pl'ER, 28 FEIIRUAllY 1988 LETTtll 

A Meting of Dr. Pat Wennekins and representative of the four PSDDA agencies 
was held on April 6, 1988 to diacuea hie concerns. n,e following responeen 
are reflective of those discussions. 

Response 1. r.omment noted. Management Plan Report (HPK) provides the lay 
reader with an overall view of the total PSDDA management plan. n,e various 
plan elements are described in the HPR in some detail with the reader referred 
to the EIS and other supporting documents for expanded discussions. 

Response 2. r.omment noted. 

Response 3 •. The PSDDA Management Plan is consistent with Federal policies 
contained in the Federal Water Quality Standards Regulation (40 CFR Part 131). 
these policies deal with anti-degradation and apply to the ares beyond the 
disposal sites. Some short-term lowering of water quality is expected during 
disposal of dredged material at these sites but little or no water quality 
impacts are anticipated beyond the site bo1111daries. The PSDDA dredged mate
rial evaluation procedures allow only relatively clean aediments to be dis
charged st the sites. Monitoring, included as part of the plan, will be 
conducted to verify our predictions. Site management adjustments will be made 
if monitoring indicates this is needed. 

Response 4. Extensive national research on the effects of dredged material 
disposal into aquatic systems suggests that this position is unnecessarily 
restrictive (see response Noe. 1, 3, and 9 to the NHFS letter). Site Condi
tion II (SC-II) that has been adapted for all the Phase I disposal sites, ts 
not based on the use of "contaminated" sediments as a reference for what qual
ity of material can be placed at these sites. Reference areas used in the 
PSDDA evaluation procedures are from "clean bays" located outside the contami
nated urban embayments. Reference sediments are used in a suite of biological 
tests that are used to make the final determination of "acceptability." 
Acceptability is defined in chapter 5 and exhibit A of the MPR and in the 
Evaluation Procedures Technical Appendix. (EPTA) when testing procedures an<l 
disposal guidelines are described. 
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Reference Bay levels) can be disposed of in open-water. 

We cannot support a policy that condonnes disposal of polluted 
material at an already contaminated disposal site "as long as the 
level of contamination in the dredged material is not 
significantly more polluted than the sediments of the site". 

. ' 

The most dismal anl environmental.ly damaging fl.av of such a 
practice is that ill contaminated level of a polluted s·ne 
becomes ill reference il!!.l for en~mental quality.-
As an extreme corollary, the contaminated level of a "Love 
Canal" site becomes the acceptable level for the disposal of 
hazardous wastes as long as the toxic levels of the solid 
wastes does not exceed the "Love Canal" levels !. 

Our analysis of the proposed PSDDA course of action remains 
essentially "more and even worst" of the above, with the argument 
that open-water dumping of polluted material "will not result 
in unacceptable adverse impacts" without specifying first by 
what is meant by unacceptable. Thus "if there is a reason to 
believe" that the "adverse impacts" are "acceptable" then it is 
0[ to continue polluting Puget Sound to "acceptable" levels, s 
rather dismal and perverse practice of abiding by the state/ 
federal non-degradation policy. 

We fully endorse the 1986 Puget Sound Water Quality Authority 
(PSWQA) position that: 

"The fact that significant sediment contamination exists 
in Puget Sound, when water quality is considered good, 
implies that existing water quality programs have not 
protected the sediments from degradation". 

We also fully concur with the statement (PHP, p. 2-13): 

"Traditional water quality evaluation procedures alone 
were no longer considered sufficient for assessing the 
pollution-related ~mpacts st the disposal sites". 

Such statements reinforce our past contentions that particulates, 
especially fine (less thsn 2 microns) clay-colloidal size 
particulates are the main binder and carrier of a wide array of 
inorganic/organic toxicants, a fact _well recogn.ized and documented 
but unfortunatly so far steadfastly avoided by·~aste wate~ 
"man-agers" _regulatory and control practices. 

Recurrent statements such as: 

.o - ".Hore 
acceptable 
evaluation 

dredged material is expect~d to be found 
for unconfined open-water disposal under PSDDA 
prbced~res as compared to _the interim ·criteria". 
' . 

o.- "This (No Actio~ Alternative) 'voJtd result in very 

2 

• 

4 

• 

Response 5. Comment noted. 

Response 6. We disagree that the PSDDA plan represents a •liberalizing• of 
environmental protection safeguards. Rather, the plan is based on extensive 
technical discussions and reflects input and evaluations by regional and 
national experts with considerable public involvement to ensure that the 
marine environment is protected while allowing cost-effective disposal of 
dredged material. The plan complies with all applicable Federal and State 
laws. 

The present screening levels (SL) and maximum levels (ML) are considered to be 
established at environmentally conservative values. As additional synoptic 

sediment quality data are collected, involving both chemical and biological 
teats, the SL and HL valuea will be reassessed. However, adjustments will. 
only be made to tht: diaposal guidelines when the data clearly demonstrate thi6 
action to be warranted. 

Because testit1g ia very e>:pensive we will reassess annually the ·need for the 
currently prescribed tests to determine if appropriate adjustm~nts in testing 
requiremt:nts are warranted. However, adequate environmental safeguards will 
be maintained. The intent is to have cost-effective and cost-reasonable 
testing that meets envirunmental protection objectiv~s. · 

• 
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limited unconfined, open-water disposal in Puget Sound 
due to both the application of the PSIC (Puget Sound 
interim guideline ■ and discontinuation of public ■ulti

users disposal sites •••• because local governments have 
established shoreline permit conditions for a multiuser 
site that could not be met by moost dredgers". 
conditions for a multiuser site that probably could not be 
■et by most dredgera". 

leaves the reader with the uneasy feeling that the proposed PSDDA 
program is a scheme to "liberalize" the environmental protection 
safeguarda previously imposed to control and limit unfettered 
disposal of POLLUTED (emphasis on POLLUTED) dredged sediments 
into Puget Sound. One must point out that th~ local governments 
did not object to the open-water disposal of UNPOLLUTED dredged 
material. The DEIS must specifically rectify this misnomer. 

A number of other statements also reinforce our unease about 
federal/state governmental commitments to protect

11
and maintain 

11 a "clean" Puget Sound. While seemingly quoted out of context 
the following deepens our concerns: 

o - Footnote 1/ at the bottom of PHP Table. A.7., p. A-15. 

The screening level (SL) and the maximum level (HL) 
values reported here are likely to be adjusted upward 
by on-going review of the data base". 

The footnote clearly implies that the SL and HL levels will be 
liberalized so that open-water disposal of contaminated sediments 
will be more "publicly acceptable". 

o - DEIS, p.S-22, under "Review and Revisions": 

" •••• provision is made in the management plan for annual 
assessment of the data obtained •••• from regulatory action, 
•••• and environmental monitoring of disposal sites after 
they have been in use ••••• environmental monitoring and 
costs aspects of 'the plan will be reexamined. One result,, 
.!!!.!!.I.~~ reduction in 1l!!. level tl testing and monitoring 

Apart from tl>e issue of how effective monitoring of an ecosystem 
might be by being able to differentiate between changes stemming 
from pollution and those induced by natural fluctuations, past 
experience with agencies "environmental monit:ring" perform:nce~ 
leaves us with an unsettling feeling that cost aspects will 

• 

drive the excuse to reduce the level of testing and monitoring_. __ 4-__ 

Proposed Dredge Material Evaluation Procedures 

Combinations of Chemical, "Apparent Effects Threshold" (~ET), 
11 bioassay and bioaccumulation tests will serve to define acceptability 

of polluted dredged material for open-water disposal ~ 

3 

• 

Response 7. The PSDDA DEIS and FEIS addreas the range of alternatives neces
sary to evaluate the potential environmental cnnsequences to the significant 
resources of the Sound. The key features of the PSDDA Management Plan that 
guvern environmental impacts are the location of the sites and the biological 
effects conditions selected for site management (the site management condi
tion). Consequently, the FEIS focuses on these 'two ·features of primary envi
ro1111ental concern: alternative site locations (what resources exist at and 
near the alternative site locations) and alternstiv~ site management condi
tions (what degree of adverse effects on biological resources due to sediment 
chemicals of concern is acceptable). Evaluation procedures (including testing 
requirements and disposal guidelines) and environmental monitoring will be 
used to achieve, verify, and ensure that the selected site management condi
tion is not being exceeded. Laboratory tests provide a means of inferring 
what a,ay occur in the field. However, national research on dredged 111Sterial 
disposal in open-water has shown that the laboratory tests tend to overstate 
environmental effects at the disposal sites. We expect field conditions to be 
better than allowed under SC-II. These will be checked through environmental 
monitoring which is not only a necessary verification step, but also serves as 
the key feature that will allow adjustment of the evaluation procedures, if 
needed, to avoid unacceptable site conditions. Further discussion of the 
relation between evaluation procedures and the FEIS alternatives is contained 
in section 2 of the FEIS. With regard to AEls, see response No. 9 below. 
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An AET refers to the concentration of a contaminant in sediment r 
above which statistically significant biological effects (i.e. 
mortality of test speties, depression in abundance of benthic in
fauna) would always be expected. 

Attempting to asses~ the 'environmental protection effectiveness of 
an AET approach required sorting thro~gh the murk of all five 
documents. The DEIS which in fact should be the document which 
provides the reviewer with a clear.!!.!!.!!. concise explanation of 
the scientific/technical basis leading to the development of an 
AET for decision making, the DEIS is silent on the subject. Instead, 
the reviewer is referred to the Draft PHP and EPTA document for 
further enlightenment. 

The murk thickens as the reader plows through Chapter 5 and 
Appendix A (PSDDA Dredged Material Evaluation Procedures) of the 
EPTA. 

Apart from the similarities between Fig. 5.2 of the PHP and 
Fig. II.2-3 (PSDDA Testing Sequences) of the EPTA, the reader 
has a difficult time to correlate the substance of the 
information presented in sections 5.4.2. through 5.5.9 of the 
PKP and sections 7.2.2. through section 7.5.1. of the EPTA. 

Taking the graphed "PSDDA Testing Sequences" as a guide, a basic 
question arises as to how the SL and HL values presented on Table 
A.7, pp. A-14 and A-15 of the PHP were derived to implement the 
"Tier 2 "decision levels referred to in Fig. 5.2 •• Telephone 
queries on how SL and HL values were derived elicited the 
reply that information developed in a prior PSDDA report 
titled: "Development of Sediment Quality Values for Puget 
Sound" (Tetra Tech 1986 j. Ref. p. IV-7, PHP) needs to be 
researched to clarify the issue. 

Intercomparaison between the two documents of the analytical 
procedures used to de¥elop the AET criteria indicates that the 
same chemical/ biological data base is used in both the PHP and 
the Tetra Tech 1986 j documents. The figures illustrating the 
"Location of Chemical· and Biological Samples included in the 
Puget Sound Data Base" are identical (e.g. Fig. II.7-1, p. II-8 
in the PHP document). Table 2. showing the "Summary of Data 
Sets Used in this Project" (p. 41 of the Tetra Tech j 
reference) shows that a complete suite of chemical/bioassay 
(including Hicrotox), toxic induced depressions in the abundance 
of major benthic taxonomic groups was performed at only one 
site, Commencement Bay (see enclosure 1). 

Thus the statement on p. II-89 of the EPTA: 

"The Commencement Bay data base was expanded to include 
sediment chemistry .and bilogical effects informa~ion f~om 
additional nearshore urban/industrial areas and clean 

4 
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Resoonse 8. Additional clarification explaining the development of the PSDDA 
chemical disposal guidelines has been provided in section ll-7 .2 of EPTA and 
in chapter 5 of the HPR. 

Response 9. T~e apparent effects threahold (AET) approach to developing sedi
ment quality values only relates chemical concentrations to single biological 
indicators, i.e., the AET value for a given chemical is specific to a specific 
biological test. Other biological tests may have different AET values for the 
same chemical. There is no requirement or method for deriving AET values for 
multiple biological tests. Thus, any combined assesament of chemistry and 
biology can be used to derive AET values. Multiple biological tests at a 
single site are not a prerequisite, nor are they considered in setting indi
cator specific values. Nonetheless, the Puget Sound data hase has been 
recently expanded by EPA to include aeveral lsrr,e chemical and biological data 
bases that do include multiple biological tests at many stations, This 
expanded data baae aignificantly contributes to the strength of the result I nr, 
AET values. 

Completed and ongoing acientific review of the AET method and valuea is 
resulting in increasing recognition of the applied strengths and ■anasement 
utility uf the AET approach to the development of sediment quality values. 
During development of the SL and HL values, the AET values were tested to 
determine their ability to correctly predict toxicity in the Puget Sound data 
baae. The reliability of SL and HL values was also tested on several case 
projects. Testins of the SL and ML values with the recently expanded Puget 
Sound dsts base has also been sccompliabed. lbe SL values have been shown to 
be environmentally sensitive and the HL valuea have been shown to be cost 
effective. Whenever sediment chemistry valuea lie between SL and HL values, a 
suite of biological tests are conducted to establiah the acceptability of the 
material for unconfined, open-water disposal. 

One of the strengths of the AET approach in relating sediment chemistry to 
adverse biological effects is that it relies on empirical, field evidence. In 
deriving sediment quality values from sedi~ents "that contained multiple chemi
cals, interactive effects (especially those that are frequent in their occur
rence in the Sound) are "built in" to the results. The more "representative" 
of Puget Sound that the data base is, the stronger the ability of the AET 
system to predict adverse effects. This accounts for the strong "performance" 
of the AET values in correctly predictins the presence or absence of biologi
cal effects. It is this reliability that juatifies the use of the SL and ML 
values in Puget Sound regulatory applications at this time. 

Further discussion concerning the scientific acceptance and validity of the 
AET concept and the relationship of the AET values to the proposed PSDDA SL 
and HL values has been added to the text in section ll-7.3 and ll-7.4 of EPTA, 

• 
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reference sites, •••• The data was then used to identify q 
the concentration of each chemicals above which no 
sample examined was found to be without biological 
impact, This concentration referred to ••• as AET, was 
identified on a chemical apecific basis for 71 chemicals 
for each biological test independently (i.e. amphipod, 
oyster larvae, Microtox bioassay and benthic community 
analysis)", 

might not be as reliable as the above statement implies. 
Based upon the scope of the information thus provided, one 
might conclude that the derived SL and ML values of Table A.7 
reflect only assumptions based upon.a marginal set of chemical/ 
biological and statistical data, In our opinion, the validity 
o! the AET and SL/ML values presented in the EPTA document 
is questionable and requires further substantiation prior to any 
considerations of their applicability to open-water disposal of 
"acceptable" polluted dredged material • 

.'.'..§.£.!:.!!J!ning Levels" .=. "Maximum Levels": fill!! ill WE BUYING? 

The basic questions that arise from plowing through the murk are: 
what are we buying in terms of effective, long range preservation 
of the environmental quality of Puget Sound. What are we buying in 
term of the restoration of benthic sites already polluted as a 
result of past and present pollution control malpracticea?. What 
are we buying in terms of the Clean Water Act stated objective to 
restore and maintain the chemical, physical and biological 
integrity of the Nation's waters?. What are we buying in terms of 
the national policy that "discharges of toxic pollutants in toxic 
amounts ha prohibited"?. 

The proposed PSDDA use of AET, SL and ML as criteria to determine 
the "acceptability to open-water disposal" of contaminated dredged 
material raises the issue of how implementation of the PSDDA 
program complies with the national policy that: "discharges of 
toxic pollutants in toxic amounts be prohibited"?, In addition 
the Clean Water Act stipulates "that the discharge of poliutant; 
be eliminated " ( the stipulation is still part ol the Act as 
amended in 1987). The Act requires a phased program of ever 
more stringent controls to "restore" damaged waters and maintain a 
high quality aquatic environment. Regulations mandates strict 
adherence to s non-degradation policy. The DEIS and DPMP while 
acknowledging the various federal and state laws establiahed to 
reatore, maintain •and protect aquatic quality essentially ignore 
the substance of the legal/regulatory requirements for imposition 
of ever stricter pollution control measures. 

Intercomparaison Between PSDDA 1 ll!£ and "Reference Bat" Toxic 

.b!.!!.l!. 
Verification of the claim that: 

s 

• 

10 

• 

Response 10. The PSDDA plan is consistent with the Clean Water Act goals, 
objectives, and requirements to protect the aquatic environment, As pollution 
sources are diminished through other ingoing programs, the bottom sediments in 
the navigation waterways will gradually be improved resulting in cleaner 
dredged material, See response No. 3 above and No. 11 below regarding the 
noadegradstion issue, 
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"Hore dredged material is expected to be found acceptable 
for unconfined, open-water disposal under the PSDDA 
evaluation procedures as compared to the interim guidelines 
(PSIC)". 

can be found in Fig. II 11-5, II 11-6 and II 11-7 (pp. II-207 
to II-209) of the EPTA document (see enclosures 2 and 3) 

Careful examination of the depicted levels indicates that PSDDA 
will promote a substantial liberalization in the application of 
toxic levels. Our position is that, based u•on the 
the data depicted, the "Reference Bay" levels are the reference 
"clean" Puget Sound levels from which "accptaiiITity" for open
water disposal must be based. 

The PSDDA ~elaxation of pollution control to facilitate open
water disposal of contaminated dredged material is demonstrated 
by the 10 fold SL and an 200 fold HL increase in PCB levels as well 
as by other similar increases for other contaminants over 
"Reference Bay" levels. Our position is that "non-degradation" 
requires that the "pollutional" level of dredged material remain 
below the "Reference Bay" levels. 

Sampling, Nepheloid ~Dilution~ 

PSDDA determination of what would be acceptable for open-water 
disposal will be based upon the concept of a "dredged material 
management unit" (DHHU) which would determine the number of 
analyses that would be required for a given dredging volume. 

Arguments are presented (e.g. PHP, p. A-10) for the maximum volumes 
of sediments required to trigger contaminant testing. (i.e. one 
analysis for every 4000 c.y. of material above 4 foot cut depth, 
the 4 foot cut depth being apparentlv the thinnest laver 
current equipment can dredoe). I Recurrent reference is made to 
composite several samples primarily to reduce the amounts of 
analysis and especially·cost. How much such compositing of sample 
will help dilute the polluted material to "acceptable" levels is 
left unanswered. 

\y 

11. 

11 

One serious flaw in the PSDDA sampling and analftical protocols 
is the lack of emphasis pl~ced upon particle size and location 
of the bulk of pollutants within the sedimentary matrix. --·----J..---
The statement from se~tions 3.4.l and 3.4.2, p. III-12, EPTA 
document that: 

"Separation of chemica·ls of concern from the dredged 
material is a ~ethod of .reducini the amount of material that 
must be placed at confined disposal areas. Typically, 
contam~nant ,separation schemes result in a large volume of 
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Response 11. Based on the data used to arrive at the SL and ML values, and 
the fact that a suite of bioassays are also required, significant toxic 
effects are not anticipated at the disposal sites. For example, the PCB 
screening level is well below the Puget Sound Interim Criteria (PSIC) values. 

Response 12. Chemical testing requirements do vary by project volumes, 
depending on the degree of chemical concerns that exists in the project area. 
ln areas of "high" concern (see area ranking discussion iri HPR, exhibit A), 
all projects require some testing (or comparable existing data), regardless of 
size. For projects in moderate or low-moderate ranked ares, any projects with 
volumes greater than 500 cubic yards would require testing (or existing data), 
In areas of docuwented low concern, the "no-testing" voluOJe is 0,000 cubic 
yards. In addition, when dredging will cut deeper than the 4-foot line, test
in;; information is required of the subsurface sediments as w£11. Further dis
cussion of small project testing requirements is contained in section II-3.2 
of El'TA. 

llesponse 13. Compositing of environmental samples is a standard tool for 
minimizing variability and improving the extent to which the sample is repre
sentative of the dredging prism. In recent past practices, decisions concern
ing material acceptability for unconfined, open-water disposal were often made 
on a project basis using only a few samples. By relying on the "dredged mate
rial management unit" concept, PSDDA has proposed to increase the number of 
samples and analyses, as well as to limit the extent of sample compositing 
that is allowed. By definition, dilution will still occur within the manage
aoent unit, but mixing of separate management units is not allowed. Available 
information suggests that added mixing is more likely to introduce unaccept
able chemical concentrations (e.g., from surface sediments) to otherwise 
acceptable material (e.g., subsurface sediments). Consequently, it is 
expected ti.at some dredgers may elect to take more samples than the minimum 
required by the PSDDA guidelines. In any case, by requiring that subsamples 
of the individual, noncomposited samples be archived, separate analysis of the 
chemical contribution of individual samples can be required when warranted. 

Response 14. Potential particle size segregation of chemicals of concern was 
addressed. Fine-grained noQDSlization of sediment quality values was consid
ered. However, the resulting values proved to be substantially less reliable 
than simple dry weight normalization. Also discussed was a mass concentration 
test for estimating suspended chemical losses. After extended assessment, it 
was concluded that the technical model and technique for such a test is not 
currently available. 

However, several features were incorporated that did address this issue. 
First, the sediment larval test is a 48-hour exposure to the suspended and 
dissolved fractions of the sediment. The 96-hour veter column oyster larvae 
test also assesses the adverse effects of suspended sediments and their asso
ciated chemical concentrations. Either of these two tests provide a specific 
assessment concerning the toxicity of the potentially suspended fraction. By 
agitating the sediment in water prior to conducting the test, a "worst case" 
exposure environment is created, overestimating the predicted suspension that 
would occur during disposal. 

• 
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relativelJ unr.ontaminated dredged material and in a smaller 
volume of highly co~taminated material" 

is most significant, It underscores the well known and documented 
knowledge of the intimate bounding between contaminants and fine 
clay-colloidal size particles. The continued lack of consideration 
to the pollution control benefits that would accrue from the 
selective removal of the highly contaminated fine (2 microns or 
less) fractions reflects the still traditional emphasis to dump 
the entire dredge volume into open waters. 

r 
& 

As such the proposed PDDA program essentially by-passes the 
technology based control at the source requirements of the Clean 
Water Act, 

t 
We take the position that physical separation of the fine, contaminated 
particulates from the dredging material together with contaminant I 
separation, contaminant extraction, chemical immobilization and 
disposal of the residuals at specially located, engineered and K, 
controlled disposal site must be considered as the prime preferred 
alternative to long term protection and preservation of Puget 
Sound marine environme~t. -----,l~-

The Draft 
restructured 
control of 
prioritJ, 

EIS and associated technical documents muat be 
and redrafted to give technology based, source 
sediment contaminant removal alternative iirst 

The controlling role played by fine particulates in the 
concentration and transport of the bulk of contaminants becomes of 
special significance when condidering the behavior, fate and 
effects of particles/contaminants in turbid plumes and nepheloid 
layers. 

18 

The impacts of a turbid plume is more than just the physical 
alteration of the optical properties of the water, The turbid 
plume consists of the mix of toxic bearing clay-colloidal size 
organic and inorganic particles. As such turbidity must be 
considered as a "toxfc cloud" known to l'ayer out at density 
interfaces ( Fig, 11,7-1, DSSTA, p. 11-133). Planktonic and 
larval organisms accumulate at density interfaces, such interfaces I~ 
acting as "floors and ceilings" helping reduce the amount of 
energy required for buoyancy or swimming control, Contrary to 
prevailing assumptions that "turbidity" has only momentary, 
small, transient biological impacts, major condideration must be 
given to the fact that once the particles become trapped by the 
density interfaces, such interfaces act as subsurface 
"microlayers" intermingling highly polluted particles with 
concentrations of planktonic and larval forms, Density interfaces 
inhibit mixing, dispersive transport of pollutant-biota being mostly 
along the density interfaces, Under such conditions, application 
of a "mixing zone" concept becomes mostly irrelevent. 1 
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The lou ot sediment particles during disposal was modelled prior to sJ le 
selection to assist in defining proper siting guidelines and to assess the 
potential significance of this pathway (see the Disposal Site Selection 
Appendis (DSSTA) for details), The estimated 1 to 3 percent loss during dis
posal (moat associated with the bottom impact of the discharged mass) Is not 
considered a significant contaminant vector. Material that settles in these 
sites is not espected to be resuspended due to the low currents that ezlst 
there. Nonetheless, environmental monitoring of the disposal sites ~111 
assess the observable effects in th,i field ( see l·tPTA, eshibi t 1), Chemical 
teats of the sediments outside the site Cat the perimeter ltn:) and biological 
monitoring of benthic abundance and tissue concentrations Cat the deslgn<llt!d 
gradient station) will provide the necessary information to verify that 
suspended sediments are not adversely affecting the site environment. The use 
of offsite benthic infauna is considered to be the beat indicator of offs1te 
transport of chemicals of concern, aa they will provide an Integrated record 
over time. 

Treatment ot dredged material prior to unconfined, open-water disposal Is dis
cussed in EPTA, section 111-3.4.1, ln general, separation methodologies are 
not practicable for most projects, l"hey hav" not been demonstrated to be cost 
effective for contaminant separation for the volumes associated with most 
dredging projects, and are very costly overall (wultiple rehandllng of the 
material is necessary). ln addition to requiring a large site for settling of 
the hydraulic separation effluent, the i,rocess generates large volumes of 
water that represent added environmental concerns for loss of dissolved and 
suai,ended chemicals during dewatering, For thes" reasons, it was concluded 
that separation and other developmental treatment technologies are not 
appropriate for most projects. 

Response 15. While the Clean Water Act addresses the original discharge of 
pollutants into the aquatic environment on a technology basis, Section 404 of 
the law establishes a separate and effects based approach to regulating the 
discharge of dredged and fill material into waters of the United States. n,~ 
Act requires that the discharge of dredged material not result ln an 
"unacceptable adverse effect" to the aquatic environment. In the implementing 
regulations (Section 404(b)(l) Guidelines), this requirement is translated as 
the "least environmen~ally damaging practicable alternative.• 

R"sponae 16. l'he position of the Sierra Club, Cascade Chapter, is acknowl
edged, For the reasons described in the response No. 14, these treatment 
technologies are not considered to be appropriate or necessary for material 
that is found to be acceptable for unconfined, open-water disposal, 

Response 17. We agree that control of pollutants at their original source ls 
the critical element in pollution abatement and improvement of chemical levels 
in aquatic sediments (see MPR chapter 2). Dredging of itself is not a source 
of chemical pollution. However, the dredger is often taxed with the cost of 
special disposal due to contamination by others of sediments lying in water
ways and berthing areas. Eliminating the input of chemicals of concern will 
benefit the dredger and the environment, 

Response 18. We agree. 
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The same argument applies to the nepheloid layer. Under ~Rey 
Contaminant Pathways" (E~TA, p. II-24) the nephelotd layer 
is defined as a " ••• a mobile layer of unconsolidated "fluff" 
overlying the bottom sediments". The reference also states: 

"Lateral transport of the suspended matter tn this bottom 
nepheloid layer (net southward transport and extending up to 
SO meters from the bottom) in Central Puget Sound has been 
estimated to be a 1000 times as great as the vertical 
transport in the column. Unconfined, open-water disposal 
sites are selected in part because of low current regime 
that favor deposition rather than dispersion. Hence 
dispersal of dredged material in the nepheloid layer is 
expected to be an important pathway only for a short time 
during and after disposal". 

In the "Fate of Dredged Material Section" (DSSTA, pp. 11-119 to 
11-131), of interest is the discussion of off-site transport 
of material remaining in suspension. While little or no 
verification of actual amount of material that would remain in 
suspension after a dump, "conservative modelling" estimates suggest 
that between 1 and 2 percent of the material could remain in 
suspension, The unverified 1 to 2 percent assumption suggests 
that the amount of suspensoids contribu~ed to the nepheloid layer 
would be small (i.e. 80 c.y. for a 4000 c.y. dump). The 
ecological importance· of the small amount of suspensoids can 
however be highly significant if the suspended particles carry 
high levels of toxics. Information about the actual 
pollutional levels df the nepheloid layers in the Sound is almost 
nil. The very presence of a nepheloid layer suggests presence of 
very fine clay to colloidal size particles, particles which are 
the prime carrier for a wide mix of contaminants. Additional 
influxes of such particles, even in seemigly small amounts in the 
nepheloid layer cannot be ignored. The size of the particles make 
them readily available for biological uptake. The pollutional 
ecology of the nepheloid layer has been ignored too long. Its 
importance to the pollutional processes of the Sound needs to be 
ascertained to properly understand the fate and effects of dreged 
material disposal upon t"he benthic environment of the Sound. 
Its importance lies in the fact that through hydrodynamic particle 
size sorting, the nepheloid layer can be expected to be more toxic 
than t.he deposited material. 

SUMMARY and CONCLUSIONS 

The Sierra Club - Cascade Chapter cannot support nor endorse 
the intent and susbtance of the PSDDA. 

The PSDDA documents,-all five of them, are tedious a~d difficult 
to read, the information highly fragmented, often defying the 
reviewer's attempts to cohesively sort and arrange the material in 
some logical order to facilitate its comprehension. 
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Response 19, See response No. 14 above. Current information indicates that 
significant turbidity associated with dredged material disposal will remain .,, 
"density interfaces" for only a 8hort time (1 -to 2 hours, depending on tl11• 
tidal currents and physical characteristics of the material). The Lurbidlly 
associated with the discharge of only two to four barge loads per day (1,500 
cubic yards per barge) (see FEIS table 4,9) is far less then that from river 
discharges into all three of the Phase l area embayments. This occurs durln1 
storm periods, springtime snow melt, and in the case of Commencement Bay, vln 
glacial runoff during the summer. Prevailing assumptions are based on 
research conducted by the Corps and EPA through the Field Verification Program 
(FVP). See HPR chapters l and 5 and EPTA Part II, Section 1. Research con
due Led in Elliott Bay by NOAA scientists has not shown density Interfaces Lo 
exist except near the surface due to freshwater passage from rivers. 

Response 20. Please see response Nos. 14 and 19 regarding the impacts and 
consideration of suspended sediment losses during dredged material disposal. 
These possible adverse effects are already considered in the PSDDA evaluation 
procedures (prior to disposal) and in the site environmental monitoring (after 
disposal). 

Response 21, The documents are complex, reflecting a comprehensive treatment 
of highly technical issues. We have attempted to improve clarity where 
possible. 

• 



• • 
The document in effect ENDORSES AND PROMOTES CONTINUED POLLUTION 
.!U. f.!!.Q!! SOUND, The dredged material evaluation procedures, the 
decision making processes leading to open-water disposal of 
contaminated sediments, the site selection procedures which in 
effect expands the areas of pollution, the lack of active 
promotion for technolog~ based source control to prevent dumping 
of polluted sediments into the Sound, all underscore a program 
of continued, planned pollution. ______ _ 

We cannot support tbe PSDDA underlying concept of defining what is 
"acceptable" for open-water disposal on the basis of an "Apparent 
Effects Threshold" when such AET requires an "how much can we stress 
biota with contaminants before it begins to die or get sick I" as 
its level of reference to environmental quality I. 

We regard the PSDDA documents, all five of them, as preliminary 
progress reports attempting to rationalize conceptual commitments 
to allow continued open-water dumping of polluted dredged spoils, 
The PSDDA document can be used for researcb planning, NOT FOi 
AUTHORIZED DREDGING AND OPEN-WATER DISPOSAL of CONTAMINATED 
DREDGED MATERIAL. 

We do not oppose the open-water dumping of UNPOLLUTED material, 
material whose chemical composition and biological assays conform 
to those of "pre-19OO" or "Reference Bay" sediments. 

Our position is that NON DEGRADATION ~f tbe marine environment of 
Puget Sound ll the primordial and overrid'ing requirement. 

We take the position that technological control for the removal of 
contaminated sediments at the source, through physical separation 
of contaminated particles, contaminant extraction, contaminant 
immobilization for subsequent disposal in upland confined 
contsinement sites must be given an overriding priority over 
open-water disposal of polluted dredged material. 

We strongly recommend that EPA and DOE convene not less that one 
public workshop in Seattle, Everett, Anacortes, Tacoma, Bremerton/ 
Silverdale/Port Orchard and Port Townsend to discuss and seek 
public concurrence for an interim dredge disposal R&D program 
encompassing not less than three full dredging seasons that would 

include: 

l - A thorough assessment by the Corps of Engineers of the 
most minimal amount of dredging necessary to maintain n 
bosic mnritime commerce. 

2 - Use of the Puget Sound Interim Guidelines (PSIC) os the 
baseline to set the" pollutional level of acceptability" 
for open-water disposal of dredged material at the existing 16 
Four Hile Rock and Port Gardner Site. 
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11.esvonse 22. To the cont:r.iry, the PSDDA Plan will result In i,.proved 
protection of the aarlne envlronaent:, See the FEIS. 

Response 23. Please see Tesponse No. 9 concerul"IS the AET use by PSDD,I in 
developing reliable SL u,d HL va1uea. 

kespunse 24. Coament ocrted, Ile &UQlll&ll.Y dJ.sagc\ee, As set fortl\ in the !'SODA 
documents {see MPR. Executive s-q. Puget So.md Pollution and Contaminated 
Sediments) -we will otly allow the disposal of uncont,minated dredged materials 
at the preferred disposal sites. n.e fSDDA evaluation procedures (most 
restrictive now 1n e>:1..Cence aat:i....,.lde) are designed to avoid unconfined, 
open-water dumping of •polluted dredge111 spoils.• 

Response 25. Noted. Ho,wever, we do ,wt believe this position is realistic ln 
a regulatory sense nor that it is in accordance vith existing law. 

Response 26. Your position is noted. 

Response 27. Noted. See response No. 14. 



3 - Dredge material with contaminants in excess of 
to be physically isolated through selective 
particle size aeparation or other techniques for 
confined disposal. 

the PSIC 
dredging, 
non-water 

4 - lnvestigat~ the behavior, fate and effects of open-water 
disposal of dredged material not exceeding PSIC levels during 
during open-water disposal operations at the Four Hile Rock 
and Port Gardner sites. 

5 - Report on the results of technology based controls of 
polluted sediments and on the results of behavior, fate and 
effects of dredged material disposed at the open-water 
disposal sites, 

6 - Formulate plan for a next round of non-degradation cycle 
of dredging, 

We sincerely appreciate the opportunity to comments on these 
documents. We shall be most willing to participate with you and 
your staff to seek a non-degradation environmental solution to 
dredging and disposal of polluted sedimnents. 

Sincerely yours, 

• 

H. at Wennekens PhD 
Water Quality Chair 

Sierra Club - Cascade Chapter 

c/o 399 Norman Street 
Sequim, WA 98382 

(206) 683-4007 
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Response 28, Extend ve opportunities wert! provided for public psrticipat .1 on 
during the development of the PSDDA management plan (see FEIS Section 6), 
Future opportunities for public involvement will be provided duriug the a1mual 
revit!w& and updates of the PSDDA plan. No further public workshops are needed 
prior to the implementation of the plan. 

A response to each of the proposals is given below: 

1. Projections were made of future dredging activity based on the best 
available information. How much of the forecasted volumes that would be con
sidered beyond the minimum to maintain basic marine commerce is difficult to 
ascertain and largely irrelevant as there is no authority for restricting 
dredging activity on this basis. 

2. 'i'ile No-Action alternativt! presumes relevance on the PSIC. This 
alternative was found not to be in the public interest (see FEIS Section 4). 

3. 'Ibis prupos,'1 is not practicable for technical as well as cost 
,:-easons. See response No, ·4 above. 

4. Both the Four-Hile Rock and existing Port Gardner sites are closed. 
However, the behavior, fate, and effects of open-vater disposal of dredged 
material will be assessed through DtOnitoring of the PSDDA disposal sites (see 
HP'l'A, exhibit l). 

5. As research is conducted on technology based controls, this informa
tion will become available in the published literature. Annual reports will 
be prepared on the PSDDA monitoring for each of the disposal sites. 

6, Annual reviews and updates of the PSDDA management plan are propo~erl 
(see MPR chapter 9), 

• 
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PROTECT THE PENINSULA'S FUTURE 
P.O. Box 1877, Sequim, Washington, 98382 

February 29, 1988 

frank Urabeck 
Seattle District, Corps of ENgineers 
P.O. Box C-3755 
Seattle,WA 98124 

Re: Puget Sound DredgedDisposal Analysis, Jan. •ss· Draft Report 
and Draft EIS 

Dear Mr. Ura beck: 

Both of the documents cited above share a single goa 1 : the permissive
ness which will allow placement of contaminated dredged sediments 
in inner Puget Sound. 

There i_sa blatent attempt to finesse the CleanWater Act and Washington 
State Water Quality Standards and to transcend local shoreline 
ju~isdictions: ~AA;;#tir~qill~ of water is req~ired by.these laws 
which were written fo ~l'e'that one geographic area indeed wou 1d not 
be able to attract an economic advantage over other areas of the 
country. Only the no-action alternative comes close to achieving 
the purpose of water protection. Please be aware that consumers in 
c,lifornia are flocking to grocery stores which test their own 
pruouce to assure freedom from toxics. The public , already for 
some years mistrustful of "expert judgement" in the case of nuclear 
power, is not 1 ikely to be reassured by claims in these r:ocuments 
that should monitoring turn up suspicious results only such an 
expert can evaluate it, or decide what action to take relative 
to continuation of dispo~al in such event ( page 7-7). 

In looking at costs of various alternatives I would urge that 
the public costs of environmental pollution be added--up front-
charged to the disposal cost directly. This should include the 
costs of PROPER monitoring, not the partial every 5 year job 
proposed which omits bioloqic assessment after 1991 and omits 
consideration of carcinogens and numerous other pollutants. 

By way of specifici: 

Page ES-3 and S-3 :"the past practice of discharginq untreated or 
only partialll treated industrial and municipal effluent into 
Puget Sound: 'Just when did such practices cease? Please list all 
exceptions to this misleading statement in your Final EIS, giving 
the locations, approximate volumes and nature of contaminants for 
the ongoing sources. 

• • 
RESPONSES TO PROTECT THE PENINSULA'S FUTURE 29 FERRUARY LF.TTEK 

Reaponae 1. The PSDDA management plan will iaprove deciaionmaking and manaRe
ment of dredged material and thus Puget Sound water quality and resources. 
The plan is consistent with the Clean Water Act and Federal Water Quality 
!:itandarda Regulation. See response Nos. 1 anrl 5 to the NHt"S lcLLt'r, n,spon~.
No. 2 to the WDF letter and response No. 4 to the DELU letter. 

Response 2, The PSDDA plan Bigni Ucantly improves the management of contami
nated dredged material and thereby makes a contribution toward reducing the 
cost of pollution. The disposal site monitoring has been designed to ensur,, 
adequate protection of the environment and is very intensive during the Ini
tial !I years of disposal site use. lt is anticipated that after this period, 
only spot checking once every 5 years will be needed. All material that wl 11 
be allowed to be discharged at the sites will have been tested prior to 
discharge, Also see response No. 10 below. 

Response 3, Discharges of effluent and materiel into waters of the United 
States have been regulated by the Clean Water Act for more than a decade. 
Hor~ stringent restrictions through Federal and State permits have resulted In 
environmental improvements. The statements in the Management Plan Report 
(HPR) (Executive Summary) and FEIS Summary have been modified to recognize 
that while much has been accomplished there remains more to do. 

Response 4. It is unlikely that dredging would completely cease in Puget 
Sound, even in the absence of any aquatic disposal aites. The material 
dredged would have to so somewhere. It is reasonable to conclude that pres
sures to fill nearshore sites and wetlands (which often are more economical 
and practicable than upland sites) will increase. Filling of these sites will 
still be subject to compliance with the Section 404(b)(l) guidelines. lbe 
existence of practicable alternatives is a major factor considered in the 
Section 404(b)(l) guidelines. 

Response 5. The No-Action alt~ruative, which assumes continued use of the 
Puget Sound interim criteria (PSIC), would result in only an estimated 2.2 
million cubic yards of dredged material being found acceptable for unconfln~d, 
open-water disposal over the 15-year forecast period (see FEIS table ld). 

Response 6. No capping is required at the PSDDA disposal sites as only 
relatively clean dredged material will be allowed at these sites. 

Response 7. In all four cases referenced in the comment, the text Is refer
ring to the upper degree of biological effects that would be allowed at the 
proposed disposal sites, i.e., the "site management condition... Acceptable or 
unacceptable materials, effects, or "changes" are all measured in terms of 
whether the effects at the site meet or exceed the preferred condition. In 
practical terms, acceptable material 1s defined as sediments that meet the 
disposal guid.,liues described in exhibit A of the Hanager.i-,nt Plan Report 
(MPR). Acceptable site condition in the field is defined by the monitoring 
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PPF to Corps of Eng, 2/29/88 page 2 

The not-too-veiled threat that wetlands and nearshore will be used 
for dred9e disposal if open water disposal is restricted to clean 
materials suggests that an<>Jther set of laws will be ignored if 
the Clean Water Act is taken literally, It does not sound like 
a credible argument, more like. environmental blackmail. 

S-6 and ES-7. How much of the 11,2 million cubic yards of disposal 
which would be deemed "acceptable" under the new plan would meet 
the acceptable designation under the present Interim plan? -----..-t----
What monitoring ls being done or will be done of capped sites to 
ensure that the capping stays ln place? This ls with reference 
to Northern Tier Pipeline hearings in which migration of the 
bottom, li"-.1 moving sand dunes thirty feet high was described. 
Should a capped area become uncovered what resources (MONEY, 
AVAILABLE FOR USE) can be tapped to replace the cap or to remove 
the contaminated sediments? Is lt not true that material put 
at the proposed depths i~ virtually impossible to retrie~v~e~? _____ ...,. ___ _ 

Some definitions need to be added to the glossary of both documents: 

"acceptable conditions" ( as ln ES9, line 7) 
"acceptable sediments" ( as ln ES 8, 4th I) 
"unacceptable adverse impacts• ( as ES9, 6th I) 
"unacceptable changes" (as on page 7-2, last 1) 

In the EIS Unacceptable adverse biologic effects are well defined by 
WAC 173-201. In what manner ls th,;s a "grey area"? Or: "depends 
on individual perspective"? 

Please define "chemicals of concern" (EIS 5-22) and describe how this 
might go beyond Priority Contaminants. 

EIS page 5-22: How can monitoring once a year on a necessarily limited 
sample and by rather 1 imlted laboratory methods serve "to ensure that 
there is no acute toxicity to sensitive species onslte and 
unacceptable effects do not occu.r outside the disposal site"? What 
testing ls done for carcinogens? radioactives? What happens after 
1991? (no one looking event. -----L-.---

EIS 2-8: What are the specified criteria for Ocean Dumping (Public Law 
92-532)? For both Strait and Ocean dumping the statement is made 
that there would be no ~nvj~onmenta_l advantage over inner Puget Sound with 
its confined waters and proximity to shellfish and people. Please 
explain.. · 

Please define with particularity and quantification the minor adverse 
effects permissible under Site Condition II (p. '4-5,§ 4), f.xplain how 
your plan would detect and control carcinogens (1) on-site organisms 
and (2),:,Tigration of C:arc.inogen.s an-cl tax ics· via food· cha in ot, ~herwise, 
off-slte. ,-1 .,.. ·· . 

No.,11~orse effects were expected over the years from dumping, but look 
at'.'' '.results: Thls ls an unacceptable proposal, defined as NO, NO! 

f, 'f. . -

You.riJ~~ty, /½ ~ ,: > · 
,l t.t'h,,,.~"t'£t,, 

Eloi;l? Kail in, Secretary, PPF 

• • 

interpretation guidelinea provided in exhibit l of the Management Plans 
Technical Appendix (HPTA) report. To further clarify this issue, a definiti~n 
of "aite management condition" baa been added to the gloaaary. 

Responae 8, The State water quality standarda (WAC 173-201) establish the 
n,qulrementa that muat be met by all dredged material diaposal activities, 
purauant to Federal and State lawa. However, while theae standards provide 
detailed requirements for water colu&n effects frog dredged material dispoaHl, 
they do not explicitly addresa bottom aediment quality, Purauant to the Cleon 
loater Act, dredged material diaposal effecta must not reault in "unacceptable 
adverse effecta." The guidelinea rely on the profeasional judgment of Federsl 
C.Orps and EPA regulators for interpretation for local waters. 'fhese regula
tors exercise that judgment in determining what is practicable (which include,; 
costs and logistica) and defining what is less damaging (which includes con
sideration of upland and nearshore disposal effects). However, the PSDDA 
study baa developed, through an extensive publi~ participation process, very 
detailed guidance to further assist theae regulators and to provide improved 
consilitency in the deciaionmaking associated with f'ederal and State peI1D1ts. 

Res~oose 9, The development of the PSDDA list of chemicals of concern for 
dre ged IA&terial in Puget Sound is described in section 11-7.1 of the Evalu
ation Procedures Technical Appendix (EPTA). Many of the chemicals on the 
PSDDA list are algo listed on the EPA "priority pollutants" list. There are a 
few chemicals on the PSDDA list that are not EPA "priority pollutants," but 
are nonetheless of concern in Puget Sound aediments, There is also aub
staotial agreement between the PSDDA liat and the EPA Region 10 lists of 50 
and 100 pollutants of highest priority in the Sound, In essence, the PSDDA 
list represents those chemicals known to be of concern in Puget Sound aedi
menta. It differs frOCI the other lists that contain chemicals that are not 
present in the Sound, or are discharged and do not accumulate in sediments. 
There was no attegpt to leave known sediment chemicals of concern off the list. 

Response 10, Please see the MPTA exhibit I for a full discussion of the 
monitoring plan which was developed through extensive involvement of the best 
available technical expertise, national and regionally, The monitoring will 
be the Most comprehensive of any such program and is deaigned to verify the 
prior teating of dredged material placed at the disposal sites and the atudies 
conducted during disposal aite selection, Although only accomplished once.a 
year, the extensive check of physical, chemical, and biologial conditions at 
and in tl,e vicinity of each s1Le is considered aufficient. Suspected 
carcinogenic-compounda, e.g., PCBa, are chemicals of concern for which all 
dredged material will be teated (see the EPTA), Where there is a reason to 
believe that radioactive compounds are included in dredged materials at levels 
of concern, then tests would be conduc'ted for these cor:,pounds. ,Also see 
response No. 10 above. 

Respc:mse 11. The Dl::IS and FEIS explain tnat ocean disposal is ·not a reason
able option for Puget Sound derived material due to high transportation costs; 
hi!,h storm yotential, especially during the fall, winter, and ea.-ly spring 
seasons; and no offsetting environmental benefits, The preferred PSDDA Phase 
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l sites were selected from Zones of Siting Feasibility (see Disposal Site 
Selection Technical Appendix (DSSTA)) that wer, established, where possible, 
by wploylng s 2,~00-foot buffer distance from significant biological resources 
or at least in areas where important resources are below commercially harvest
able levels. Also the ZSF' s were located in water depths greater than 120 
feet, areas generally less productive and of less importance to most of Puget 
5ound' s important co .... erclal fish species. This is discussed In detail In 
section 2 of the FElS. The preferred disposal sites are all located in areas 
relatively free of imvortant biological resources (Z5F). Any ocean disposal 
sites that would be considered for disposal of l'uget Sound dredged material 
would also have to be located in relatively unproductive areas. Hence, there 
would be oo apparent environmental advantage to disposing at an ocean site 
versus s Puget Sound ~SDDA site. The FElS discussion of ocean disposal has 
been expanded (see FElS section 2.0Jc(l)). 

Response 12. Several _of the chemicals Identified on the PSDDA chemicals of 
concern list are known carcinogens (see respoose"No. 10 above). Unless exten
sive and recent data are available as a basis for characterigiog a project 
area, all material proposed to be discharged at the PSDDA sites would be 
tested for these chemicals and other toxic compow1ds (aee EPTA_,. section 3). 

lo addition, for chemicals of human health concern (those carcinogens with 
available EPA cancer potency values, or noncarcinogens with EPA reference risk 
dose values), a second concentration guideline was established (see EPTA, 
table 11.6-2). When these chemicals exceed this second guideline, the mate
rial will require a JO-day bioaccumulatioo test using adult clams to determine 
if the chemicals are available to be taken up by the animal. Interpretation 
of this test requires analysis of the exposed tissues end comparison to tissue 
guideline values shown on EPTA, table 11.8-~. These coapsrisons will assist 
io determining if the materiel is acceptable for unconfined, open-water 
disvoaal. 

Following the discharge of dredged material, enviroru:iental monitoring will 
check this material once again with chemical analysis performed for all chemi
cals on the chemicals of concern list. The tissue of marine animals located 
in the vicinity of the site will also be checked. (See exhibit l of HPTA for 
further discus.~ion of tne monitoring plan.) 

• • 
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PUGET SOUND ALLIANCE 

llarc.h I, 1983 

Nr. Frank Urabeck, Project Leader 
Puget Sound Dredged Disposal Analysis 
Seattle District, Corps of Enpineers 
Department of the Army 
P. 0. Box C-3755 
Seattle, Washington 98l2~-2255 

Dear Hr. Urabeck: 

Attached her~with is the response from the Puget Sound Alliance 

on the "Proposed l'!anagement Plan for Unconfined Open•llater 

Disposal of Dredged Material, Phase I." 

On behalf of the Puget Sound Alliance I COIMlend you and your 

colleagues in the three other cooperatin~ apencies for one of 

the more thorou~h and comprehensive analvses prepared in this 

area, particularly for Puget Sound. 

We were pleased that PSA member, Jim Heil, was able to take 

part In the advisory group, recommending an open process. As 

I stated also at the Public lleetinp held in Seattle on the Draft 

Plan, the Pupet Sound Al I iance in its appeal to the State of Washing· 

ton Shoreline and Pollution Control Hearings Board, our goal at that 

time was to have a Puget Sound-wide study undertaken rather than 

disposal sites continue to be chosen on an ad hoc basis. 

Thank you for the opportunity to comment. PSA comments were pre· 

pared after an analyses of the proposed plan by several of our 
members. 

Enclosure 

Sincerely, 

~ ....,_""' ~ ......... 
Polly Dyer, President 

P.O. Box 30843 Seanle, Washington 98103 

• • 
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PUGET SOUND ALLIANCE 

March 1, 1988 

COMMENTS ON 

"PROPOSED HANAGEHENT PLAN FOR UNCONFINED OPEN-WATER DISPOSAL OF DREDGED 

MATERIAL" 

The Draft Report and associated appendices are obviously the culmination 

of a great deal of thought and effort by representatives of state, local, and 

federal agencies; environmental groups (as represented by the Puget So~nd 

Alliance); the tribes; and the ports. Given the pressures and political 

realities, we believe that the draft documents, in general, achieve a reason

able balance between environmental costs and costs imposed on dredging 

projects, including the management of the resultant spoils. This is not to 

say that the proposed management plan fully, or even adequately, protects 

environmental concerns in the Central Sound; but, rather, that it is, philo

sophically and in most details, as protective as we could expect given off
setting pressures. 

Despite this general acceptance. of the products of this process, we do 

have several specific concerns which we believe need to be addressed before 
the Draft is finalized. These concerns include: 

---A need to recognize that despite adherence to the evaluation 

and management procedures outlined, adverse impacts may 

occur at the disposal sites which may, in <urn, need to be 

remediated, The reasons for this incluJe, but are not limited 
to, the following: 

--Apparent Effects Thresholds (AET) do not account for 
synergism; 

--Bioassays do not necessarily predict adverse benthic 

community effects; 

--The bioaccumulation exercise in the draft is predicated 

on some highly speculative assumptions, 

P.O. Box 30843 Seanle, Washington 98103 

• • 

RESPONSES 1'0 l'SA 1 MARCH 1988 LETTER 

Response 1. The PSDDA Management Plan has been deaigned to ensure that 
unacceptable adverse effects would not occur, and "safety factors" have been 
added to the recommended procedures. We recognize that our a bill cy to predict 
what will occur in the field subsequent to disposal Is not e•act althougi, 
research has shown that lab results tend to overstate field conditions, llow
ever, to ensure .uccountabllity we have established ctlspounl tilte monitorfng 
plans (described in chapter 7 of the Management Plnn Report (HPR) and In 
exhibit 1 of the Management Plans Technical Appendix (HPTA)) which includt> 
interpretation guidelines for determining when the monitoring results suKgcst 
the need for taking action. Types of actions are also described in the plan. 
This commitment to action provides a final assurance that disposal effects 
will be assessed, verified, and corrected as needed. 

Response 2, The Apparent Effects Threshold (AET) values were not the sole 
basis for the screening level (SL) and maximuc level (ML) values used in the 
PSDDA dredged material evaluation procedures. For a few chemicals, other 
methods for establishing sediment quality values were adapted which were con
sidered to be more protective. However, the very large data set now available 
for establishing the AETs does cover a wide range of synergistic effects that 
are taken into account, No adverse synergistic effects are anticipated below 
the SL values with biological tests used to check the sedicents above SL 
values. 

One of the strengths of the AEl approach in relating sediment chemistry to 
adverse biological effects is that it relies on empirical, field evidence. In 
deriving sediment quality values from sediments that contained multiple con
taminants, interactive effects (especially those that are frequent in their 
occurrence in the Sound) are "built in" to the results. The more "representa
tive" of Puget Sound that the data base is, the stronger the ability of the 
AET system to predict adverse effects. This accounts for the strong "perform
ance" of the AET values in correctly predicting the presence or absence of 
biological effects (see response No. 8 to the Suquamish Tribe letter). 

The origin of the AET values also requires a recognition that the chemicals 
causing the observed adverse effect are not proven or demonstrated by the AET 
approach (i.e., the AET values provide no definitive "cause and effect" 
information because the observed effects may have been partially or wholly due 
to other chemicals in the sediment sample), Nonetheless, the management 
objective in assessing dredged material is the avoidance of adverse effects, 
not the determination of which chemicals are causing the effects. The AET 
approach provides the necessary information for making dredged material 
disposal decisions. 

While anomalies due to low frequency interactions remain a concern when apply
ing the AET values, the PSDDA SL and ML values have been sufficiently buffered 
to provide a high reliability in predicting the absence of effects (SL values} 
or the presence of effects (HL). 

• 
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Puget Sound Alliance Comments -2- 11arch I , 1988 

Given this, we suggest that the final draft clea.rly recognize the poten

tial for measurable adverse effects in and around the disposal sites, and 

make a statement of policy with respect to remediating these effects should 

they occur. Our preference would be that the costs of remediation be borne 

by those benefiting from the use of public lands and waters for dredge spoil 

disposal, or passed through to those responsible for the original contamina

tion of the sediments, if possible. If monitoring shows that harmful effects 

are occurring, then a Stop Order should be issued. 

It is our understanding that the AETs were based on organic chemistry 

data which were "recovery corrected" (prim11rily derived usin3 stahle isotope 

dilution techniques). It is our further understanding the the Puget Sound 

Estuary Program (PSEP) protocols referenced in the PSSDA documents do not 

specify recovery correction for organics analysis (although the protocols 

do allow stable isotope/recovery corrected techniques). We are concerned 

that the analyses required of dredging projects may thus underestimate the 

concentrations of specific organics with respect to the AETs. We would 

like to see this situation rectified. 

The Elliot Bay disposal site is scheduled to receive the largest amount 

of dredge spoils; yet, the projected monitoring costs for this site are the 

lowest of the three proposed sites. The justification for this apparent 

logical inconsistency is that the area in and around the proposed site is 

already so contaminated that no reference sites for benthos or benthos body 

burdens could be established. If one accepts this (slightly shaky) logic, 

then we would suggest that increased resources be invested in analyzing an 

increased number of stations for chemistry. With an increased sample size, 

less substantial increases over "background" (which is already substantially 

contaminated) could be de tee red. 

If the reference chemical and benthic biological stations for the Navy 

CAD site are taken either very early or very late in the year, they may 

provide useless r~ference information. Tl1c llOtcntlal for contamination of 

the reference sites by disposal at the CAD site is very great. This needs 

to be remedied. 

• 
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Response 3, Though some correlation between bioassay results in the lab and 
adverse effects to field benthic communities has been shown, we agree that no 
predictive inference should be drawn. Protection of benthic communities 1A 
provided by four aspects of the PSDDA plan. First, the sites are located away 
from areas of heavy use by bottom feeding fish and shellfish, and, where 
possible, in areas which have relatively low benthic infauna abundance and 
bi0111a11s. Secon<I, the SL and ML guidellnes were established in consideration 
of the AET values that were derived baaed on adverse effects to benthic 
iutaunal communities. On all cases, the SL values are below Hncl th<' HJ. 
values are st or above, the benthic AET value,) Third, three of the four 
standard bioassay species that will be used to te11t dredged material are 
sensitive marine animals which will act as "surrogates" for other ( often less 
sensitive) benlhic species. And fourth, monitoring of the disposal sites will 
include measurement of the abundance and body burden of benthic species in the 
vicinity of the disposal sites. 

Response 4. We acknowledge that the derivation ·of the tissue guidelines 
required extensive development of assumptions for which definitive scientific 
data are not available. In recognition of these uncertainties, many of the 
assumptions used by PSDDA were conservative, favoring the protection of human 
health. 

Response 5, Management of the disposal sites will be a continuing process. 
The planned monitoring data reviews allow for an assessment of the need for a 
revision of the dredged material evaluation procedures. If unacceptable 
effects are noted during monitoring, the quality of material allowed for 
future disposal would be adjusted based on revised evaluation procedures. The 
new material would serve as a cap for the old material. Remediation of 
unacceptable effects is addressed in the monitoring plan (see HPTA, exhibit I). 

Response 6. There is no current scientific consensus as to the most appropri
ate method for checking and correcting for recoveries in chemical analysis 
methods. The issue was debated extensively during development of the Puget 
Sound protocols. Despite the scientific strengths of the method, there arc 
economic and technical concerns with mandating the use of isotope dilution 
methods at this time. That is why the continued use of surrogate chemicals 
was left as an option in the protocols. We recognize that the different 
methods may produce different results. It has been identified as a key issue 
during protoco!s review currently being conducted by EPA. 

Response 7. IHological sampling had not been included in the monitoring pro
gram for the Elliott Bay site because of the potential difficulty of differen
tiating impacts of other urban sources from dredged material disposal. 
Biological sampling has now been added to the baseline monitoring program for 
Elliott Bay. The amount of biological monitoring conducted beyond the base
line will be based on the amount of biological variation detected during the 
baseline survey. 

Response 8, Baseline reference data collection for both the PSDDA and the 
Navy sites in Port Gardner was accomplished in Hay 1988, during the 
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Puget Sound Alliance Comments -3- March 1, 1988 

We believe a valid case could be made for excluding dredged material 

which exceeds the benthic infaunal AET; or perhaps some modification of 

thia AET. The results of bioassays only predict precisely the response 

of the bioassay species over the time period of the test. The absence 

or severe depletion of a taxa of organisms is prima facia evidence of 

potentially toxic conditions in that sediment which ls, in~ real sense, 

more meaningful than the response of test organisms. 

• • 

biologically preferred spril'8 period, Hine additional PSDDA eedimenl chemical 
stations were established between the PSDDA and CAD aitea to assure that off
site ■ovement of chemicals fro■ either aite can be deflected in this area. 
Close coordination ia being accompliahed to ■inimize the risk for ■onitoring 
complications. See reaponse No, 6 to the PSWQA letter, However, if the CAD 
operation were to impact the PSDDA baseline stations, then the PSDDA stationY 
would need to be •reset• for purpose of monitoring future disposal at the 
PSDDA site, 

Response 9, Protection of benthic infaunal comunl tleR was considered. Scc 
response No, 3 above, PSDDA agencies are continuing during Phase II of the 
study to work on development of a cost-effective chronic and sublethal bio
asaay test, lf the ongoing studies are successful, the Phase II results could 
provide an improved means for assessing long-term effect in sediments. The 
reason for not relying on the bentbic AET values as an absolute, upper value 
is that natural variability and nonsediment anthropogenic influences (e.g., 
ship passage, water quality, etc,) can also influence the condition of the 
benthic Collilunity (see section II-6.4,2 of EPTA). 

• 
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Frank Urabeck, P.E. 
Study Director 
U.S. Army Corps of Engineers 
P.O. Box C 3755 
Seattle, WA 98124-2255 

Dear Mr. Urabeck: 

February 4, 1988 

We are very concerned about the U.S. Army Corps of Engineers 
plans to dump 3.3 million cubic yards of toxic dredgings for the 
Navy this spring, at three sites; Port Gardner, Elliott Bay and 
Commencement Bay. There has been little publicity about the 
public meeting at Federal Central So., 4735 East Marginal way 
South, Seattle, at 7:30 p.m. on February 10. We do not want our 
taxes to support any dumping of harmful materials in Puget Sound. 

• 

------1f----

W e have worked hard to bring salmon back into Piper's Creek in 
Carkeek Park. This fall, a sizable run of chtt..tm salmon returned. 
The boy scouts who planted them, are so proud. Up and down the 
Sound simi 1 iar projects are happening. Streams are cleaned up, 
fish eggs planted, and results are anxiously awaited. 

What kind of message are the engineers sending to these young and 
old conservationists? If engineers dump in the Sound this spring, 
what is to stop every other group from dumping? Isn't it possible 
to find out who dumped the hazardous materials in the first 
place. Isn't it their responsibility to clean it up? 

If the engineers and a~l the governmental groups who have OK'd 
this disaster would use their considerable talents to support the 
efforts to bring back the fish runs and shellfish, inestimable 
economic benefits could be realized. 

Sincerely yours, 

~ V ~t<.,<.~-<-' ll1-,J.1!-e_/1.---

~1::a & Janice Miller 

Z, 

3 

• 

RESPONSES TO BOB AND JANICE HILi.ER 4 FEBRUARY LE1TER 

Response 1. Fnvironmental review, permitting and monitoring of the Navy proj
ect is being conducted as a separate activity from PSDDA, although the envi
ronmental monitoring portions of both programs are being coordinated. The 
Corps of Engineers has no plans to dump 3.3 million cubic yards of dredged 
material from the Navy llomeport project at the PSDDA selected sites. Only 
acceptable dredged material will be allowed to be discharged at the PSDDA 
sites. A special site, requiring capping by clean materials, will be used by 
the Navy for disposal of contaminated material at Port Gardner (see FEIS 
sections 2.03k and 4.13). 

Response 2. Comment noted. We share your excitement and plensure over this 
salmon run restoration project. The PSDDA management plan is designed to help 
promote environmental conditions that make projects like this possible. The 
cleanup of contaminated sediments ls being addressed by the Puget Sound 
Fstuary Program and through the leadership of the Puget Sound Water Quality 
Authority. 

Response 3. We certainly support the efforts to bring back fish runs and pro
tect other marine fishery resources. This was one of the reasons PSDDA was 
undertaken. 
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All am test inc. 

14603 N.E. 87th St.• REDMOND, WASHINGTON 98052 • 206/88>1664 

February 10, 1988 

U.S. Antrf Corps of D-qineers 
Mr. Frant Urabeck, P.E. 
Seattle District 
P.O. Box C-3755 
Seattle, WA 98124 

Am Test I.alx:,ratories has been actively followin, the PSDO,\ study. We feel 
a ocq:,rehensive dredgin, program is a prerequisite for a strorq marit.bne 
industiy in Puget Soun:!. 'Ibis program shculd include cost effective and 
environmentally SCQU disposal sites located within reasonable distance to 
the major dredgin, locations in Central Puget Soun:!. 

We have closely reviewed the draft report and have foun:i one area Which 
concerns us greatly. Olr concern is CNer the detection limits listed for 
the screening levels for oontaminants in ~ sediment. Am Test was a 
major CX>ntr:ibJtor to the PSEP protocols for approved analytical 
methodologies. 'lhe screening level detection limits may not be achievable 
withcut Dedifyin:J the prctocols. . _ 

Specifically, the oxygenated OJ:ganic ocq:,oun:is (benzyl alcohol, benzoic 
acid) substitutep phenols, and sare of the pesticides are the major 
ocq:,oun:is of concern. 

We feel that these detection limits should be reviewed and adjusted to 
reflect what is actually achievable usin:J the current methodology. Am 
Test wculd be willin, to participate at no charge in a roorrl-robin study 
with other local labs to experimentally determine detection limits in a 
Puget Soun:! marine sediment matrix. 

Sincerely, 

Ji.. .... ,?JJ~ 
Shawn P. Moore 
General Manager 

SIM:ja 

er L ,..,,.. f'A. ''·r• ~ 
/:rt~ \ l-V< ,..., .~.,.. .... ~ ... ) 

• • 
RESPONSE TO AH TEST, INC, 10 FEBRUARY LETTER 

Response, lt wss not the intent of PSDDA to establish screening level (SL) 
values that were below reasonable analytical detection limits. Consequently, 
several of the SL valuea contained in the final report have been adjusted 
upwards to ensure tl~t detection level issues will be of lesser concern in 
determining the need for biological testing. Adjustments were made after n 
review of data contained in Puget Sound data base, EPA is conducting an 
update of the Puget Sound proto- cols during this year, and is expected to 
revisit the detection level issues. Your offer to participate in a round
robin study is acknowledged, and has been mentioned to the EPA Office of Puget 
Sound (responaible for the protocols); ln addition, other adjustments may be 
warranted during annual review of the PSDDA program, 
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JAY W SPEARMAN 

CONSUl TING ENGINEER 

•MARINE 
• STRUCTURAL 
•ENVIRONMENTAL PERMITS 

(206) 822-6021 
822-6022 

P.O. eox 211e 
KIRl<l.ANO, WASHINGTON 98083-2176 

February 22, 1988 

Puget Sound Dredged Disposal Analysis 
Seattle District, Corps of Engineers 
P.O. Box C-2755 
Seattle, Washington 98124-2255 

Attention: Mr. Frank Urabeck 

Gentlemen: 

My comments on the PSDDA process and documents are as 
, follows: 

1. If it were not for severely depressed activity in the marine 
industry, the delays associated with implementing PSDDA and 
approving the new disposal sites would be causing an extreme 
hardship to local marine businesses. 

At this time, projects are being deferred because deep water 
dumpsites are not available and approved upland disposal sites 
are both limited in number and prohibitively expensive. New 
applications for projects with deep water disposal cannot be 
submitted until the disposal sites are approved. It is possible 
that the Elliott Bay site will be inoperative for a second year. 
It is unfortunate that arrangements could not have been made 
for an interim regional disposal site to remain open until the 
new sites are operational. 

2. Disposal of low contamination problem wastes is a serious 
matter which is n'ot limited to marine dredging. If material is 
unsafe to dump offshore, what constitutes a safe upland disposal 
site, and what should the •Standards of disposal be? The more one 
investigates, the larger the knowledge void appears to be. 

• 

The practical side of the upland disposal issue is that manT 
years will be required to research and develop standards for 
upland disposal of many marine generated problem wastes. In the 
meantime, what do we do? A parallel effort should be initiated 
to develop sites and methods for disposing of contaminated marine 
spoils which will be generated within the next 5-10 years. The 
marine industrial community needs a predictable and effective way 
of disposing of material unsuitable for deep water disposal. I 

• 
4. In the last several years I have been associated with over 50 
dredging projects of all sizes and types. While I have followed 
the PSDDA process closely, my clients have generally taken a 
passive attitude towards the PSDDA process. Limited time and the 
specialized nature of the subject matter, have limited their 
participation and interest. It is my view they support PSDDA's 
goals. 

Greater recognition needs to be given to the public benefits of 
jobs and economic activity which result from a safe and cost
effective spoil disposal process. The notion that exorbitant 
costs of disposal are a developer's cost of doing business are 
likely to be counterproductive. Projects will simply be 
abandoned or rcsited. Cleanup is not likely to result. 
Redevelopment of existing contaminated sites for larger vessels 
and state of the art materials handling technology should be 
given priority. Interim cost-effective solutions for disposal of 
contaminated spoil goes a long way to foster such redevelopment. 
Redevelopment has the associated side effect of removing existing 
contamination from the waterways. Development of a means to 
dispose of problem wastes unsuitable for deep water disposal in 
the near future is in the public interest and should be given 
immediate priority. ____ _. __ _ 

I am aware of two projects which are currently experiencing 
difficulties due in part to unavailability of deep water disposal 
sites. 

5. I would strongly encourage large projects, 
publicly funded projects, to provide a means for 
contaminated fill from smaller private projects. 
one public entity expressed a willingness to accept 
spoil, but only at an unrealistically high unit 

particularly J 
incorporating © 
In the past, 
contaminated 

cost. 

6. Dredging has a measurable, direct impact on employment and 
economic development. Dredging of formerly industrialized sites 
which are frequently contaminated, permits economic 
redevelopment of urban sites. Severe restrictions on disposal of 
contaminated dredge spoil in conjunction with other factors tend 
to force development into less developed areas of the Puget Sound 
basin. Dredging is directly related to economic regeneration of 

3 

marine related businesses. ----~--

JWS/lms 
CC: DCLU, II t tn: 

DNR, Attn: 

:1 ~.r e
2
ayrmaunrs,, W Consulting Engineer 

Ms. Meredith Getches 
Mr. David Jamison 

2 
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RESPONSES TO JAY SPEARMAN 22 FEBRUARY LETTFJt 

Response 1, The Department of &ology is currently undertaking two efforts 
which will address the issues of disposing of dredged sediments not suitable 
for in--water unconfined disposal. Theae efforts are part of the overall Puget 
Sound Water Quality Plan, One study (element s-4 of the plan) is directed at 
developing confined sediment disposal standards for inwater (capping), at 
nearshore sites, and on land, Interim standards are scheduled to be issued by 
September 1989. The second effort known as element S-6 of the plan is a feas
ibility and needs study for multiuser confined disposal sites, This study is 
to be completed by July 1990, The PSDDA agencies recognize the importance of 
the maritime industry to the State of Washington. We believe that through the 
implementation of PSDDA and the Puget Sound Water Quality Authorities Plan the 
needs of the industry will be met while 1:aproving the Puget Sound environment. 
The PSDDA costs are high, but as we move towards-cleaning up sources of 
pollution, the overall program costa should decrease. 

Response 2, The S-6 study, cited above, will address various institutional 
arrangements for meeting the needs for public multiuser confined disposal 
sites, 

Response 3, Comment noted, 

• • • 
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I reserve the right_ to commentf:/o~·:.••conflic'ts :of 

:: changes in oualifytng cr1 teri 'ii, •' :1, .:: 
f 

1:~'.irstlrd 

:,;: ' 
· Februl'ry 29, 1988 · 

:.:j Prank Urabe ck •. , .. , .· .. 
i' Study Director·,.· . · 

··· .Se'ettle Distri'ct Corps 
PO Box C-3755 
Seattle, ·wa. 98124 

Deer$.&':~ 

; 
1\•-, ... ~··· ,_., .. ,, ....... ,. 

or ,;.n.ginee';s: ::,": - •\,' ·\~ 

In pursuit of our mutu11l hap!)iness, I Rill obligated t;;\;respond ;· 
to the draft environmental impRct statement for the Puget Sound,,_ 
:Dr~dged Disposel Analysis, and_'.the proposi,d ~anageme~(•-Pl~. :Hl\, .. 
.b·an owner of Puget Soµnd,sul)merged ],an4,,,a·,recreational'.:J~each~t•.:· 

.. : , home; .and bul 1!:he·ed~,':t'I too seek, the best pl an tor, dispo_sinsi.,of~:)i.•fi~ 
·_; dr~dged indus trhl· w,as te .• It 1~ not;'·nor ,has been water,'.dispos1?tl) ·i;_::

-~,.;.t;~;.ttc.el i aw.~rs11~~!1;:~n11ti 11ted{o~1\. op111111,op\.9,P~J.~l\len~;4•pr.l;~,ah 
'.ii~iiiid re asible solution; tpl spud; W'asteJ ~1 pp~s el :-'.lf.1:;he\p;r.o:i:,_I.e,,:~f;, 
;rJ•would prefer it be on private p1foperty,'.;.bu1l' not mimtf~.+.to,'.r'E1lieJ1 t(~· 
t' the government r.rom l1 abli ty. It is our.' mut_u!ll respons~blUJ~ J~·\ 

nr_ protect :preserve enhance and r'3store/Puget Sound.· .. ,-: ·,o,'·;:,•i · ... ,.,,;;·• 
~-~~:, .. <,: .~ ,'~···•. .'. /\.,:._. )<~--. l.a · .. · . )1,~-, _,· .. ·.(.~·f,·~ . •-:>- ··.<··•·:.~~-~:<:f<.'.:, ,: .. ~-J~.i\··. 
'""""': : The, needs of 1 .the ,Portll to widen ,end d6etsen -for c'i;ipimer~e:;'.~'.:and~';:'.;~•1~;,1 : ..... 
..,_., •navig~tion must no.t supercede _our.·health· and aesthetic-:.velues,,·'.':.···: ··· ··. 

~;tTll:ttvPuge't ~irourid· 1-lJrbl'miz di on\.needi;'µo t Ci onfl f c 1:·, tf;i'r~·l'111"i':ou~•l°Dwti'fiif;' Z iot:1fi~-1. 
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fJi~!~::·o)
0
!~o:::~:~h~~ cause 

11sor1ed aastro·wnteric inf«lions, 
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~dionuclid11 are r1dio•ctive compounds somrlimH found in 
drinkin& waler. Radionuclide, pl into drinLina ,ottr drJ\,·n from 
grcn,nA,w1t.u well,. On occuion. these ,,ells c.in bt<:nmc 
conlaminated by uranium •nd r1don deposits thJt l)\..C:Jr ndlurally 

~i~'n:U;:~r::~ ::1::~1i!.: !~.~~~~=:· b:a,~~rns~~~,,, of 
conlamination. Lik■ other Jrinkins wattr conlaminanh. 
radlonuclides pose a threal lo humJn heahh \\ hen ing~:.l~J 

ln1eri;n ~1CLI Principal He.11th EIIKU 
In Force For: 

Cron alpha pulicle 
ilClivity 

Bet• par1lCl1 and pholon 
ri,diwcfrvily from 
man-m1de r1dionuclid11 
Rodium,2l6 
Rodium-228 

Monilorin11 Reaula11on1 
In Force For: 

C,ncer 

C,nc.P.r 

Done c•ncer 
Bone canur 

Hullh Effects: 

Sodium monitoring ind Hypierh:nsil)n 
reporting 
Moniloring of disuibution Le;,d µoisonu,g ,rnd orhcr pn;lJIPH:) 
syslems for cortos1on and 
01her problerns 

.. ,,,,\.i)\10 

Non-enforceable secondary 1tand.1rds exist fer 1he follow; 11g 

Contaminant: Elfects: 

pH 

Chlorido 
Coppor 
Foaming agents 
Sullate 
Tor .. 1 diuol\"e<J )ol,J, 
1H,udnhs) 

Zinc 
Fluoride 

Color 

Corrosivity 
Iron 
ManganeH 
OJor 

Water »houtd nor bu luo a1.i;.hc.: •Jr 
loo basic; musl !all betwe~n ti 3 ,rnd 
8.5 on the pH :.cale 

THte: c.orrosion of µipc, 
lute: ,1Jinin11 ul 1.1or..:cl.11n 
Aesthetic 
T,oht ,1n,J !,1;\,111\-: ••tl,•1.1, 

T,1!>le. µu·u1hi,· rd.,11,m !1,•l\11·,·n 
ho1uint'u 4111I, ,11dm\,l\1 ,d,,: 
Ji,t:.t!>C. ,\hr, .111 ,n,lic.1111, ol 
t'OttOSl\'il\' 11., 1d pwblcm ... 1 1·Ja 
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RESPQNSES TO BONNIE ORME 29 FEBR.UARY LETTER 

Res5nse 1, Your position regarding inwater disposal of dredged aaterial la 
note, Federal and State law recognize the need for dredging and dredged 
material disposal to IIIBintain our navigation waterways, Dredged material that 
will not result in unacceptable adverse effects to the aquatic environment is 
allowable for disposal at properly designated and managed sitea. PSDDA man
agement plan has been designed with theae considerations and requirements in 
mind, 

The 1987 Puget Sound Water Quality Management Plan recognized that dredging 
and dredged material disposal contributed to achieving the intended cleanup of 
the Sound by placing the more contaminated materials that are dredged in con
fined disposal sites with the cleaner materials discharge in well located, 
well managed unconfined sites. As such, the plan recognized that some effects 
at the unconfined sites may be acceptable until source control is effective. 

Response 2. Compliance requirements, violations, corrective actions, and 
penalties in the use of the PSDDA disposal sites were thoroughly considered 
during the study, The PSDDA recommendations regarding these topics are 
outlined in the Management Plans technical Appendix (MP?A). 

Response 3. The PSDDA evaluation procedures have received input and review 
from many regional scientists (including individuals with recognized national 
expertise), The recoanended procedures are generally accepted for application 
in Puget Sound and are being applied in other programs, e.g., Puget Sound 
Estuary Program, 

Response 4. The SL and ML guidelines for polynuclear aromatic hydrocarboi,s 
was established using chemical data, biological teats, and test species from 
Puget Sound, The resulting guidelines are considered appropriate for 
protection of the Sound, 

Response 5, Past testing conducted with juvenile salmon has shown them to be 
less sensitive to sediment exposures than other available test species, Part 
of the reason for this is likely due to a less direct contact with the 
sediments than for other species, 

Response 6. The protection of human health was considered by PSDDA in devel
oping the biosccumulation test and test interpretation guidelines, These are 
described in section II-8.4 of EPrA, Given the location of the proposed 
sites, the testing and compliance requirements for their use, and the follow
up environmental monitoring, no adverse effects to human health are 
anticipated, 

Response 7, Your concerns regarding shoreline impacts of dredged material 
disposal are acknowledged. However, adverse effects to shorelines from the 
authorized use of the PSDDA sites are not anticipated (see response to pre
vious comment), Even though NPDES requirements, Health Board funding, 

• 

Superfund site designation, and replacement of recreational shorelines with 
swimming pools are not within the purview of the PSDDA study, they are not 
considered to be neceaaary from solely a dredging consideration, 

• • 
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TO: Mr. Frank Urabecl<, Director 
Puget Sound Dredged Disposal Analysis Study 
u.s. Army Corps of Engineers, Seattle District 
P.O. Box C-3755 
Seattle, WA 98124-2255 

DATE: March 7, 1988 
SUBJECT: conments on Proposed Management Plan for Unconfined 

Open-Water Disposal of Dredged Material In Central 
Puget Sound (5 volumes: January 1988) 
Draft Report: Proposed Management Plan (DPMP) 
Draft Appendix: Evaluation Procedures (DEP) 
Draft Appendix, Disposal Site Selection (DOSS) 
craft Appendix: Management Plans (DMPs) 
Draft Environmental Impact Statement (DEIS) 

The Washington Environmental Council has reviewed the 
above.mentioned reports. We are deeply concemed about their 
inconsistencies with established water quality standards and 
their non-canpliance with the planned goal, the long-term 
goal and the Puget Sound water quality plan of the Puget 
s~und water Quality Authority (December 17, 1986). 

G E N E R A L C O M M E N T S 

Sediment Criteria: AET basis unvalidated and unacceptable 

The precision and accuracy of the data generated by Tetra 
Tech, Inc. in support of their Apparent Effects Threshold.(AET) 
theory is highly suspect because of their use of unvalidated 
analytical methods. Those methods have never been validated by 
the u.s. Environmental Protection Agency (EPA) Region 10 
Quality Assurance Office, nor have they ever received peer 
review. These facts are extremely alarming because all the •. 
proposed sediment criteria are based on the AET theory. That 
is, the basic.rationale for the proposed "PSDDA Sediment 
criteria" has never achieved scient_ific acceptability. We can 
only conclude that PSDDA's improper acceptance of_AET as a valid 
theory is the result of either gross error or deliberate deception. 

Sediment criteria: EP approach viable and acceptable 

In profound contrast to the inadequate AET is the Equilibrium 
Partitioning (EP) approach to establishing sediment criteria: ':'hich 
is currently supported by the EPA Criteria and Standards Divis~on 
(see references below) and is scheduled for an EPA Science Advisory 
Board review this year (preliminary presentation, June 19881 
final presentation, September 1988). z. 

• 
RESl'ONSI:: TOW, ART NOBLE 7 MARCH 19811 LETTER 

While Hr, W, Art Noble transmitted his commeota under the letterhead of the 
Washi1111to11 Environmental Council (WEC), the PSDDA agencies were subsequently 
advised that although his comments did not necessarily reflect the views of 
WEC, they should be considered. Accordi1111ly, Hr. Noble's comments have been 
included in the private individuals/companies comment/response section • 

A 1Aeeti1111 was 
and comments, 
pated in that 

ileld on April 16, 1988 with Hr. Noble to discuss his concerns 
Representatives from all four of the PSDDA agencies partici

meeting which was held at the office of El'A Region 10. 

Reaponse 1~ Though PSDDA did not rely solely on the Apparent Effects 
Threshold (AET) values to develop the proposed SL and HL guidelines, completed 
and ongoing scientific review of the AET method and values is resulting in 
increasing recognition of the applied strengths and management utility of the 
AET approach to the development of sediment quality values. The PSDDA evalua
tion procedures have received input and review from many regional scientists 
(inciuding individuals with recognized national expertise), The recommended 
procedures are considered peer reviewed and accepted for application in Puget 
Sound, Further, since most of the PSDDA procedures are founded in the Puget 
Sound Estuary Program (PSEP) l'uget Sound Protocols, review and acceptance 
afforded to the protocols provides added support to their use as standard 
methods for Puget Sound sediment assessments, These consensus protocols have 
been thoroughly reviewed by regional experts in Government, academia, and 
consulting fields, both from technical and policy perspectives, 

During development of the SL and HL values, the AET values were tested to 
determine their ability to correctly predict toxicity in.the Puget Sound data 
base. The reliability of SL and HL values were also tested on several case 
projects. Testillfi of the SL and HL values with the recently expanded Puget 
Sound data base has also been accomplished, Io all cases, the tests have 
shown the SL and III. values to be reliable predictors of adverae effects. The 
SL values have been shown to be environmentally sensitive and the HL values 
have been shown to be cost effective. 

The AEl' methodology will be presented to the EPA Science Advisory Board this 
coming summer. Further discussion concerning the scientific acceptance and 
validity of the AET concept, and the relationship of the AET values to the 
proposed PSDDA SL and HL values, has been added to the text in section 11,7-3 
and II,7-4 of the Evaluation Procedures Technical Appendix (EPTA), 

Response 2, The use of sediment quality values derived from the equilibrium 
partitioning (EP) approach was considered in detail during the PSDDA/PSEP 
sediment quality value study. The numbers derived during that study were, for 
most chemicals, substantially higher in concentration than those derived by 
other methods. When applied to available field data, the EP values resulted 
in high efficiency (sediments with concentrations above the values were indeed 
toxic), but very low sensitivity (there were many toxic stations that were not 
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The EP approach measures the contaminant concentration in interstitial 
water (i.e., water in the spaces between bottan sediment particles), which 
has l:leenfound to be similar to that in the adjacent water column, and it 
increases in direct proportion to the concentration of organic carbon in the 
sedbnent. Thus, existing water quality criteria are not only relevant, but 
directly applicable to sedbnent criteria. Any attempt to set sediment criteria 
in isolation fran their aquatic context ia blind1 the already established 
criteria for water quality provide the only valid point of departure for 
setting the ones for sediments. Furthermore, levels established for sediment 
chemicals not presently used in water column analyses must anticipate such 
a use. 

A detailed description and further information on the EP approach may be 
found tn: 

Evaluation of the Equilibrium Partitioning Theory for Estimating the 
Toxicity of the Nonpalar Organic Compound DDT to the Sediment Dwelling 
/15'hipod Rhepoz9nius abrontus. Work Assignment 56, Task 1, prepared 
by J. Q. Word, J. A. Ward, L. M. Franklin, V. I. CUllinan and S. L. 
JCJ:esser, Battelle Marine Research Laboratory, Sequim Washington !.2!..!!:!!. 
U, S. Environmental Protection Agency, Criteria and Standards Division, 
Washington, D. C., December 1987. 

RecoMaissance Field Study for Verification of Equilibrium Partitioning 
Nonpolar HYdlrophobic Organic Chemicals. Work Assignment 77, Task 13, 
prepared by R. D. Jtadeg and S. P. Pavlou, Envirosphere Company, 
Bellevue, Washingto!I, for.the U_. s. Environmental Protection Agency, 
Criteria and 'standards -sivriiron, Washington, D. c., November 1987 

Sediment Criteria Methodology Validation: uncertainty Analysis of Sediment 
Normaltzatton Theory. Work Assignment 56, Task 3, prepared by S. P. 
i>avlou, R. D. Jtadeg, A. Turner and M. Marchlik, Envirosphere Company, 
Bellevue, Washington, for the u. s. Environmental Protection Agency, 
Criteria and Standards Division, Washington, D. c., January 1987. 

Elaboraticn of Sedi111ent Normalization Theory for Nonpolar Hydrophobic 
Organic Chemicals. Work Assignment 37, Task 2, prepared by R. D. Jtadeg, 
s. P, Pavlou and A. S. Duxbury, Envirosphere COmpany, Bellevue, 
Washington for the u. s. Environmental Protection Agency, Criteria 
and Standardsoiviaton, Washington, D •. c., January 1986. 

Initial Evaluation of Alternatives for Development of Sediment Related 
Criteria for Toxic Contaminants in Marine Waters (Puget Sound) Phase 
II: Development and Testing of the Sediment Water Equilibrium 
Partitioning Approach.' Prepared bys. P. Pavlou and D. P. Weston, 
JRB Associates, Bellevue, Washington, 1984. 

Alarming exclusions of chemical contlllllinants that must be measured and arbitrary 
augmentation of "allowable" cont11J11inant levels: 

PSDDA has used a three-stage exclusion process to drastically reduce their 
responsibility to screen for chemicals of concern and, at the same time, has 

• 

2 

3 

• 

identified by the EP values). However, some of the PSDDA SL and HL values are 
baaed on the EP approach rather than the ABT approach (aee EPTA, section II). 
OqoiQ& work in thi■ field may vroduce new values to conaider in the near 
future. If found to be more reliable at predicting tozicity than those now 
based on AET values, the new values would likely be recommended for use during 
the annual review of the PSDDA procedures. There waa no! priori decision to 
utilize one particular theory or method over another, but rather to develop 
chuical disposal guidelines that were sufficiently reliable (when tested 
against what waa known to be or not to be tozic) to warr,mt their use to 
facilitate management decisions. 

Re~ponse 3. See resi,onse No. 'J to l:'rotect t_he Peninsula's Future letter. 

Chlorinated diozins and furans (e.g., 2, 3, 7, 8-Tetrachlorodibenzo-p-diozin 
(1'CDD) are not currently included on the PSDDA list of chemicals of concern. 
Some of the reasons for this are provided in secLion II-7.1.2 of EPTA. As 
indicated, further study is needed with these chemical groups before a deci
sion is made to add them to the routine chemicals of concern list. The dis
tribution and potential effects of these chemicals in Puget Sound sediments 
needs consideration, and analytical methods and local laboratory capabilities 
need developing, before they can be added to the regulatory testing 
requirements for dredging projects, 

Also see response No. 17 to the NHFS letter regarding TCDD. 

The historic practice of measuring oil and grease concentrations in dredged 
material was refined by substituting direct measurement of those chemical com
pounds of concern found in petroleum and combustion products. Consequently, 
the PSDDA list of chemicals of concern includes 16 polynuclear aromatic hydro
carbons (PAIi's), Measurement of oil and grease does not identify the presence 
or quantify tne concentration of these priority pollutant chemicals. 011 and 
grease measurement will not distinguish between products of petroleum origin 
and oils from other natural sources, In addition, the fraction of oil and 
grease that is available to be released to the water column and the sea sur
face cannot be predicted from a total oil and grease analysis. Oil and grease 
found in bottom sediments is considered to be substantively in a form that is 
not readily available for dispersal, It is often associated with panicles 
that will settle, and it has been processed to some degree during settling. 
MecbKnically dredged material, released in a single dumping action from a bot
tom release barge, will also minimize the disturbance of the material and the 
release of oil fractions. For tnese reasons the measurement of oil and grease 
in material to be dredged is considered to be a relatively general indicator 
tnat does not directly contribute to an assessment of the potential effects of 
dredged material disposal, Though the analysis of PAH's is considerably more 
expensive, the information can be related to possible adverse biological 
effects of material disposal, Discussion of dredged material disposal effects 
on the sea surface microlayer is provided in section II-2.3.3 of EPTA. 

Response 4. Please refer to previous response concerning chemicals of conce:" 
not presently on the PSDDA list. With the PSDDA proposed evaluation proce
dures, environmental protection is embodied in the SL values, Above the SL 

• 
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augmented allowable levels of the remaining chemicals to shockingly high ,:,, 
concentrations, sane of them orders of magnitude aboVe the levels previously ~~ 
established for Puget Sound. 

This systeJ11atic reduction/augmentation begins with the "(PSDDA) Chemicals 
of concem.• We view the exclusion of specific chemicals from this list as 
a denial of the accumulated scientific evidence identifying major chemicals of 
concem in aquatic environments and as a subversion of the progress made by 
state and federal agencies in water quality control. The 1110st glaring exclusion 
is that of chlorinated dioxin, the most toxic substance ever tested by EPA, 
whi.ch accumulates and remains in sediments for decades. Contrary to the PSDDA 
clai.111, the presence of dioxin has been.verified in the fish of Puget Sound. 
Recent primate tests indicate adverse reproductive effects at 0.000 000 000 001 
gr11111 per kilogram of body weight; recent trout tests showed lethality at 
concentrations of 38:l 000 000 000 000 000. Chlorinated dioxins and furans 
~-their homologue& and isomers--must be included in the PSDDA chemicals of 
concern and PSDDA screening/analysis lists. 

Oil and grease Ui;,ids) are contaminants of grave concern which must be 
included in the PSDDA sediment screening/chemical analysis-action lists in 
the required evaluation of dredged material. Lipids are solvent to 92 
(i,e., 71\). of the 129 EPA Priority Pollutants, so they provide a major 
cont111Dil11111t concentration medium. Oil and grease also provide a transport 
mechanilllll of the concentrated pollutants onto the shorelines and beaches of 
tha Sound, Due to positive buoyancy, the oil and grease from sediments 
di.slodged by dredging and dispos.al operations rise to the sea surface 
microlayer (SSM) and are driven by wind and waves to the shore, where they pose 
a direct threat to human health, 

During tts floatation period, the oil and grease fraction transforms the SSM 
that it travels through (i.e., the obligate living space of the larval stages 
of .many valuahle species,-such as Dungeness crab) into a lethal zone. 

[Page II-81, Table II.7•1, "(PSDDA) Chemicals of Concern,• =D~PMP:.::,_~I ______ ...,:--_ 

The reduction/augmentation continues in the tables of Screening and 
Maxilnum levels (chemical analysis action levels). Dioxin, oil and grease·are 
excluded from these tables as well as nine of the PSDDA chemicals of concern. 
Many of those tncluded show. "allowable" limits that are unconscionably high: 
metals, l!l'AHs, and chlorinated hydrocarbons, aJ110ng others. Serious pollutants 
which lack any maximulll level include a chlorinated benzene, the phthalates, 
pentachlorophenol and broad-spectrum insecticides. . 

4 

[Pages A•l4 and A•lS, Table A.7, "Screening Level (SL) and Maximum Level 
(ML) Guideline Chemistry Values (Dry Weight Normalized," DPMP); [Pages II-115 
to ~ll8, Table II,8-4, "Screening and Maximum Level Chemistry Valu_;:e_s_, _____ r-..___ 
January 1988 rev,,• DEP) 

we next find another reduction of the list in the table of concentration 
of toxic substances allowed in human tissue, <!.-~•• the PSDDA-permitted 
human body burdens of substances that are a threat to human health). The 

5 

• • 
values, biological testing is necessary, 'fhe proposed SL values are very 
reliable (highly sensitive), relatively low (usually near reference area con
centrations), and conservative (biased to biological testing) values which are 
considered good indicators of the absence of effects of concern. All chemi
cals on the PSDDA list have SL values, above which biological testing is 
needed for a decision on unconfined, open-water disposal. 

For some chemicals of concern, it is currently not posslble to define a tech
nically defensible ML value, as predictions of "assured toxicity" are not 
reliable with the current data base. For those chemicals, 1t will be 
necessary to continue reliance on biological testing for now. 

Reaponae 5, Tbe Hat of chemicals of human health concern in Puget Sound 
dredged material was limited to those for which there are available EPA cancer 
potency values (for carcinogens) or reference risk doses (for noncarcino
gens). As indicated in section II-8.J and II-8.4 _of EPTA, there 1s only limi
ted concern for many of these chemicals, as current data suggest that they are 
not likely to reach the established risk levels, However, they were retained 
on the human health list and will be consiiered until additional study and 
information are available. 

The tissue guidelines were developed using very conservative risk assessment 
and exposure assumptions. These included: 

a. an assuaption that all fish consumed by shoreline recreational activi
ties were derived from the flatfish home range that overlapped the proposed 
disposal site, 

b. an assumption that the site was completely covered with the material 
that was being tested for an indefinite period after disposal, 

c, an assumption that a person would consume bottomfish from the disposal 
site every day for 70 years, snd 

d, an assumption that laboratory tissue test results on clams would be 
equaled in all fish in the field (proportional to the disposal site/home range 
area). No decreases due to metabolism or cooking were assumed. 

With these (and other assumptions outlined in EPTA), an added factor of bio
concentration and/or bioaagnification was not considered necessary for 
adequate protection. 

Response 6, Chemical tests and bioassays will be conducted on sediments sam
pled from the disposal site because it is anticipated that the physical 
impacts of disposal will dramatically alter the resident benthic community 
there. These measurements will be used to verify onsite conditions. Chemical 
measurements at the perimeter line and biological measurements elsewhere off
site will be used to detect offsite movement of chemicals, A check of benthic 
infaunal communities at offsite biological stations will also be done as will 
chemical tissue analyses. 
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chemicals on this list--again reduced from the previous one--were computed on 
the consumption of fish only ••• no shellfish ••• and in the fish contamination 
only at the level of the sediment concentration. No bioaccumulation was 
factored in. This unscientific approach and continual decrease in attention 
to known toxins is an affront to the public. 

[Page A-24, Table A.9, "Target Tissue Concentration Values for Chemicals 
of Concern for Human Health," DPMP)1 (Pages II-121 and II-122, Table II.85, 
"Resulting Target Tissue Concentration Values (HI) for Chemicals of Concern 
to Human Health," DEP) 

As already stated, concentration of toxic substances in sediments that 
require bioacCU111Ulation tests is too abbreviated. Many of the chemicals are 
listed with action levels absurdly high. We find no rational basis for these 
assigned values. 

[Page A-19, Table A.8, "Sediment Chemistry Guideline Values for Bio
accumulation,• DPMP) 

Incomplete analytical monitoring approach: 

The proposal to make chemical and biological monitoring mutually exclusive 
is unacceptable. Competent monitoring evaluation and decision-making depend 
on dual biological-chemical analyses as the two, inextricable components of 

5 

all water quality programs of any value. ___ . ___ .,_ __ 

Attempt to tamper with Lethal Concentration (LC) international scientific 
unit of measure, 

Acute toxicity is determined by bioassay, the end point of which records 
a catastrophic event: It is the concentration which kills SO\ (LC50) of 
the organisms present in a specified length of time. This is a globally 
accepted unit of measure, the value of which caMot be reassigned (i.e., 
LC50 to r.c60) at will. Furthe:nnore, the imposition on acute toxicity-of 
qualifiers such as "minor" is offensive and calls into question the scientific 
integril!y of the document as a whole. 

·The term "Site Condition U" is equivalent to PSDDA's preferred Maximum 
Level 2 (ML2). Under Sit·e Condition -II, we read, "minor acute toxicity,• 
•no severe acute toxicity,• and "no significant acute toxicity,• phrases 
which mock the scientific standard: ~acute toxic conditions are never minor, 
always severe, and always sig~ificant. -

Site Condition II (ML2) allows 60\ lethal concentrations (LC60) (see 
page II-206, Figure II.II-4, DEP). These value judgments claiming only 
mtnor or.nonsignificant effects lull the reader into a false complacency by 
hiding the true impacts of a 60\ kill factor. 

In addition to the above, the meaning of "maximum level" is further 
abrogated by the fact that, if a single chemical exceeds the maximum level, 

• 

l 

8 

• 

lle•ponse 7. The identification and use of LCSO ur EC SO concentrations is a 
widely recognized measure when addressing water column and water quality con
cerns, These measures are especially important when considering mixing of 
chemical contaminants in water. It is this dilution that results in varying 
concentrations over time, and the neerl to specify acceptable concentrations of 
chemicals in water. However, this dilution perspective does not directly 
apply to the sedi&enta. The concentration of eediwent chemicals of concern, 
or the fraction of the whole sediment, that causes a percent mortality in the 
teat pupulation is not being calculated, Dose response bioaseays (which would 
be needed to conduct this type of assessment) are not required. The PSDDA 
bioaasaye are conducted using whole sediment and comparing animal survival 
with that achieved with control and reference sedimenta. No dilution is 
alluwed. 

In defining the preferred site managemen_t condition (SC-11) 1t was necessary 
. to proceed from "conceptual" and "qualitative" field definitions to "quantita
tive" definitions in the laboratory. "Minor" adverse effects in the field waa 
accepted aa the preferred goal, aa this was consistent with Section 404(b)(l) 
guidelines, lt is recognized that the laborutory will usually overstate field 
effects, Historically, the difficult predictive leap from laboratory to field 
effects has been accomplished through individual professional judgment. Thie 
has led to some inconsistency in the technical decision process. PSDDA agen
cies have provided more specific guidance in the interpretation of laboratory 
tests than was available at the time the study began, The PSDDA evaluation 
procedures will be checked throush environmental monitoring (see respons~ 
Ho, 10 below). 

PSDDA' s SC-11 is not "equivalent to PSDDA' s preferred HL-2. • The ML-2 chemi
cal values are concentrations above which the sediments are not expected to be 
foUlld acceptable for uoconfined, open-water disposal, Concentrations less 
than Mlr2 values (but above SL values) are not acceptable without passing the 
biological tests. The suite of biological tests described in the PSDDA docu
ments is applied to sediments that have chemical concentrations greater than 
the SL values and less than ML values, When two or more chemicals are signif
icantly above the ML values, or one chemical is greater than 100 percent above 
the ML value, additional biological testing is required, This would include 
not only the standard battery of biological tests but additional tests that 
would be defined on a case by case basis by the regulating agencies. 

Concerning acceptable toxicity in the whole sediments, PSDDA agencies did con
sider use of the more recognized "SO percent" Kuideline, but concluded that it 
represented toxicity that exceeded the intended goal of no more than "minor"' 
adverse effects. The PSDDA biological disposal guidelines define "minor" as 
no more than two bioassays shoving a statistically significant response rela
tive to reference sediment results, or no more than 30 percent increased mor
tality above reference for any one bioassay species Cother than microtox), 
Tne only time that dredged inaterial mortality near "60 percent" would be 
acceptable would be when: 

a, only one of the four test species Cother than microtox) show a 
statistically significant result relative to reference sediment results, 

• 
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it must do so by more tran 100\ before biological testing is required, 

In these reports ,1 changes of meaning and measure abuse ~acute toxicity,• 
and qualifiers confute "maximum level." 

Deficiency in proposed toxicity testing: 

s 

As proposed, toxicity data are limited to acute and bioaccumulation tests; 
they measure only catastrophic events, not slow, wasting deaths, adverse 
reproductive effects, deformations in development, etc. <i-~·• chronic toxicity). 

The amphipod bioassay has limited application in toxic measurement of 
dredged material. Amphipods (Rhepoxynius abronius) are poor subjects for 
testing the fine-grained sediments that normally constitute dredge spoils, 
The natural amphipod environment is larger-grained sand. Dredged, fine-grained 
particles frequently interfere with test results, thus producing measurements 
of reaction to particle size rather than chemical substance. 

Pitifully few marine indicator species are proposed for acute toxic and 
bioaccumulation measurements. Different species have different enzyme systems 
which respond to the same chemicals differently (~-~-• metabolize to an 
innocuous form or metabolize to a more toxic form) • There is thus great 
danger i'tl relying on the few species proposed to represent effects on the 
aquatic biota. 

Moreover, different marine organisms assimilate substances by different 
routes (.!!,,~·• filtering particles out of the water column, feeding on organic 
matter m bottom sedilllents or preying on organisms which have already acC'Ufflu
lated contaminants in their tissues,) 

• 

An adequate battery assay test must include representatives from these 
various groups (~.~-, burrowing shrimp, polychaete worms, sea cucumbers, crabs and fish), ___________ ....... .,. __ 

The monitoring program is vague, undefined and incomplete 

None of the reference sites are within the PSDDA-designated Central Puget 
Sound Area, Any c0111Parisons are thus invalid. The Sound must have its own 
reference sites. Each reference site must consist of a clus.ter of sampling ll 
a.tationri producing a cluster of data points comparable to the cluster of 
data points in th• proposed-dfsposal sites, They must be located with the same 
clU'e as was used in the selection of the dumpsites. 

It further must be understood that these Central Puget Sound reference 
sites exist as already polluted to approximately one order of magnitude 
above historical (early 1900s) levels. ----------"--

• 
b, the control sediaent results are at the aaldmum acceptable mortality 

level of 10 percent (indicating that the test aniaala are experiencing some 
mortality due to population and/or laboratory conditions), 

c, the reference sediment results are at the maximum acceptable mortality 
level of 20 percent above control, i,e,, 30 percent (indicating that the one 
teat species is responding to fine-grained sediments), and 

d, the dredged material results are at an additional 30 percent above the 
reference result (i.e., JO percent in the reference and up to 60 percent in 
the dredged material). 

The conclusion dravn from this (very unlikely scenario) is that the 60 percent 
dredged uterial result for this one species consists of 10 percent aniul 
condition, 20 percent response to fine-grained materials, and 30 percent 
response to sediment chemicals of concern. Thia case would not exceed the 
laboratory definition of "minor adverse effects" due to chemicals of concern 
in the dredged material. 

In swnmary, PSDDA provided the necessary and specific definitions for the 
degree of biological effects that would be considered acceptable at the site, 
and embodied those definitions in the preferred site management condition. 

Response 8, See response No. 12 to the Puyallup Tribe letter, 

We recognize that fine-grained sediments can contribute to the mortality 
response in the amphipod test, That is why a reference sediment of similar 
grain size will always be run concurrent with the dredged material tests. The 
disposal guidelines are keyed to the reference sediment results, 

Response 9, True, the reference sites currently identified for the Phase I 
area are all located in the embaymenta of the Phase II area (see EPTA table 
II.6-1), However, some other locations have been suggested which are con
tained in the Phase I embaymen ta ( Port Susan). The boundaries separating the 
Phase I and II areas were established on the basis of convenience rather than 
on the basis of vast differences in marine environments as resources were not 
available to begin study of the entire Puget Sound region all at once. 
Accordingly, the reference areas are usable for testing of both Phase I and II 
dredged materials, Reference areas are locations free of chemical pollution 
that can be used in dredged material testing to factor out bioaaaay animal 
responses that are due to grain size rather than chemicals of concern (see 
response No. 7 above). 

Response 10, The purpose of offaite biological monitoring is to detect off
site movement of chemicals (see response No. 6 above). !hough information 
should be available to determine whether further monitoring of the benthos is 
warranted, after two full monitoring studies have been conducted over the ini
tial 5 years of site use. The number of stations is specified in the Manage
ment Plans Technical Appendix (MPTA) and all stations were accurately 
positioned prior to initiating the baseline studies. 
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As proposed, biological monitoring following the baseline tests is 
nearly excluded from the 15-year plan. Only two biological monitoring visits 
are scheduled for the three DNR disposal sites. (!_,J!.•, in Elliott Bay, only 
one visit in 1989 and one in 1991 are designated, but no further biological 
monitoring is planned for the remaining 12 years of the so-called 15-year 
schedule), 

This cannot be called a monitoring plan, 

Although the report talks about chemical and biological sampling of the 
dumpsites themselves, the number and locations of those sites have not been 
specified, The same thing was promised--but not specified--for the present 
Four Mtle Rock dumpsite, which now sprawls over five square nautical miles, 
It never happened, and now we are told that the biological effects will never 
be looked at, 

Both dumpsite and reference site sampling stations must be located before 
the proposal is accepted, 

PSDDA's proposed Port Gardner Disposal Site is unacceptable: 

1) It is too close to the proposed Navy RADCAD disposal site (i.e., 
860 feet from their Proposed •capped" toxic waste dumpsite.-See 
next page,) Disposal at the proposed PSDDA site would contaminate the 
capping layer of the Navy site and skew their monitoring data, 

i 

2) It is adjacent to the •crab condo" of Port Gardner Bay, the densest 
reproducing crab population known to exist in Puget sound, The II 
clumping of spoils at the proposed Port Gardner site would adversely 
affect this valuable resource. 

3) It is located in an important sport, c011111ercial and tribal fishing area. 

Given the clear disadvantages of the Port~dner Site, the Saratoga 
Passage Disposal Site (see page II-211, Figure II,10-3, DSS) bec0111Ss the only 
viable site alternative. 

Failure to fulfill National Environmental Policy Act (NEPA) requirement: 

The DEIS does not include~ •worst case analysis,• which is required by_ 
federal law and which requirement has been upheld in the Ninth Circuit Court 
of Appeals. ' · 

attachment, Detailed comnents 

• 

'W. ~ 1?""--
w, Arthur Noble 

Coast and Shorelines Connittee 

• 

Biological sampling and aoalysis will not be triggered until sufficient mate
rial haa been placed at the site (or after 3 years) to ensure that if there is 
a biological response its relationship to disposal site use can be estab
lished, given the natural variation in the benthoa. Biological testing will 
be performed after 45,000 cubic yards are placed at the site (see HPTA, 
ellhibit I). Thia volume represents the lowest average annual volume placed at 
any of the Phase I sites between 1970 and 1985. 

The Elliott Bay monitoring plan haa been revised to include baseline biologi
cal stations. HPTA, exhibit I reflects the final monitoring plan including 
approximated locations of sampling stations. The baseline studies of the 
three preferred sites were conducted in May.1988. 

Response 11, See response No. 4 to l'\/S letter, 

Response 12. There is no requirement in the present situation for a worst 
case analysis. The CEQ regulations for Environmental Impact Statements (EIS) 
have never required that all EISs contain a worst case analysis and the pres
ent regulation has dropped the requirement altogether (40 CFR 1502.22). Case 
law also does not require a worst case analysis in all EISs, The present 
regulation at 40 CFR 1502,22 provides that: 

"When an agency is evaluating reasonably foreseeable significant 
adverse effects on the human environment and there is incomplete or 
unavailable information the agency shall always make clear that such 
information is lacking. 

(b) If the information relevant to reasonably foreseeable 
significant adverse impacts cannot be obtained becauae of 
the overall costs of obtaining it are exorbitant or the 
means to obtain it are not known, the agency shall include 
within the environmental impact statement: (1) A statement 
that such information is incomplete or unavailable; (2) a 
statement of the relevance of the incomplete or unavailable 
information to evaluating reasonably foreseeable significant 
adverse impacts on the human environment; (3) a summary of 
existing credible scientific evidence which is relevant to 
evaluating the reasonable foreseeable significant adverse 
impacts on the human environment; and (4) the agency's eval
uation of such impacts based upon theoretical approaches or 
research methods generally accepted in the scientific 
community •••• • 

The former regulation required a worst case analysis when there were gaps in 
relevant information or scientific uncertainty, In those cases if the infor
mation relevant to the adverse impacts was essential to a reasoned choice 
among alternatives, and the information waa unknown and the overall cost of 
obtaining the information was exorbitant or the means of obtaining the infor
mation was beyond the state-of-the-art, then a worst case analysis was 
required. The Ninth Circuit essentially adopted the worst case analysis of 

• 
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WASHINGTON ENVIRONMENTAL COUNCIL 

D E T A I L E D C O H M E N T S 

on 

PSDDA, Proposed Management Plan for Unconfined Open-Water 
Disposal of Dredged Material in Central Puget Sound 

(5 volumes, January 1988) 

Page 2-5. Table 2,1; DPHP "Puget Sound Dredged Material Inventory, Phase I 
Area (Seattle, Tacoma, Everett) 1970~1985," 

DREDGE SPOILS UNACCOUNTED FOR IN INVENTORY 
The totals tor this inventory do not compute, 
o The amounts dumped at Port Gardner, Elliott Bay and Canmencement 

Bay tall .686 million cubic yards short ot the total spoils 
volume, Where was this remainder dwnped? 

o The disposal method tallies. fall 478 thousand cubic yards 
short of the total volume dredged on Corps projects, How 
was this remainder disposed of? 

Pages 4-l and 4-3. DPHP. INACCURATE GRAPHIC DEPICTION 
A disposal site in 400 feet ot water is. depicted as measuring 

3,000 feet ville which ts -- according to the Corps' own data _ _; impoasibly 
undersized (Le,, 261,590 cubic yards of dredge spoils dumped at a 
taut-vire-11100red buoy in 295 feet ot water at the Foul Area disposal site 
in Massachusetts Bay resulted in an almost unito:nnly thick deposit --
0,6-1,6 feet -- li280 feet in diameter), [James J. Bajek, Robert w. 
Horton, Joseph D. Germano and Thomas J, Fredett. Dredged Material 
Behavior at a Deep Water Open Ocean Disposal Site. U.S. Army Corps ot 
Engineers, New England Division, Science Applications International Corp.] 

Page 4-4, Figure 4.3. DPHP. INACCURATE GRAPHIC DEPICTION 
This figure depicts the Canmencement Bay disposal site under 530 

feet of water as measuring only 3,300 feet wide, another impossibility, 

These errors, and presumably similar errors in Figures 4,4 and 4,5 
(Elliott Bay and Port Gardner disposal sites·) must be corrected in the . 
final PSDDA report. 

Page 5-7, Table 5.1. "Alternative Biological Effects Conditions tor Management 
of the Unconfined, Open~Water Disposal Sites." DPHP. 

ALTERNATIVE BIOLOGICAL EFFECTS CONDITIONS BASED ON UNVALIDATED STUDIES 
The biological conditions des.cribed in this table under the 

catagories ot Site Conditions 1, II., and III" are unacceptable, for 
they are both based on unvalidated studies and constitute an offensive 
distortion ot the scientific te:nn, "acute toxicity," The entire 
table should be deleted, 

All three categories are based on the Tetra Tech, Inc. "Apparent 
Effects '?hreshold" concept developed during their Coalllencement Bay 
Superfund Site studies that have never received peer review or 

• • 

the old regulation in Oregon Natural Resources Council v, Harsh, 832 F2. 1489 
(9th Cir. 1987), petition for cert. filed u.s.L.W. , (U.S. 1988). 
In that case the court only required a worst case analysis "when there are 
gaps in the information engendering scientific uncertainty which the agency 
deter■ines to be important and when the necessary information cannot be 
obtained because of scientific impossibility or because the costs of obtaining 
it would be exurbitant" at page 1497. 

The situstiou at hand dues not fell within the requirements for s worst cnse 
analysis; there are no "gaps in the inforaation engendering scientific 
uncertainty." Furthermore, the added requirements in the present regulation 
at 40 CFll 1502.22 do not apply because all information, relevant to the 
reasonably foreseeable significant adverse impacts on the human environment, 
has been obtained, 

Response 13, Table 2.1 has been corrected. 

Response 14. The disposal event referenced in the paper by Bajek, et al, 
(1987), describing the observed limits of a disposal event at the Foul Area 
disposal site off the coast of Hassachussetts did result~in a pancake shaped 
disposal mound with a diameter of 3,280 feet. Figure 4 of the cited paper 
ahovs the locations of each discrete disposal barge at the time it discharged 
its dredged material, and indicates that the barges dumped material over a 
3,000-foot-diameter area rather than at a discrete point near the taut wire
moored buoy, The large spread diameter of the material on the bottom was a 
function of the randomi~ed barge discharge locations depicted in figure 4 of 
the above referenced paper. A personal communication with Ors. Tom Freddette 
sod Joseph Germano (Eric Nelson, 1987) indt.cated that based on their observa
tions at the Foul Area site, they felt that this site could easily accommodate 
10 times the material or some 2,615,900 cubic yards of material within the 
3,280-foot-diameter disposal site. It should be noted that the disposal 
activity at the Foul Area site occurred in the open ocean, under severe winter 
conditions, which made disposal at the buoy extremely difficult. The PSDDA 
site management plan specifies that all disposal barges will only be allowed 
to dump material within a 900-foot.radius circle known as the disposal ~one, 
which is much less (1,200 feet smaller in diameter) than the disposal ~one 
referenced above. Thus, the disposal mound at each of the central Puget Sound 
disposal sites will generally be contained well within the disposal site 
boundaries specified for each site, Dump model runs at various depths and 
current speeds were used l:_o predict the spread of the dredged material mound 
on the bottom (see Trawle and Johnson, 1986), These models have been field 
verified at various dredged material disposal sites and generally confirm the 
validity of the model for discrete dumps at a given location. The disposal 
site boundaries are accurate as depicted in the Management Plan Report (MPR) 
figures 4.3, 4,4, and 4,5 and FEIS, etc. Please see the Disposal Site Selec
tion Technical Appendix (DSSTA) for a complete discussion of the model analy
sis and the basis for establishing the disposal site impact area and 
boundaries. 

Response 15. See response Noa. 1 and 2 above regarding definitions of "minor 
adverse" and "acute" and peer review of the AET values • 

• 
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I!?) 
scientific acceptance of analytical quality assurance and_c_o_n_t_r_o_l_. __ ..Lt.,... __ 
EVALUATION OF SEVERITY OF ADVERSE EFFECTS UNSUPPORTED BY SCIENTIFIC 
EVIDENCE 

The claim of "no adverse effects" for Site Condition I is 
unsupported by scientific evidence; on the contrary, the maximum 
chemical levels (i.e., HLJ.) allowed for condition I (i.e.,·LC60 
acute toxicities)-clearly indicate that adverse effects-would occur. 

The claim of "minor adverse effects" for Site condition II is 
clearly false as the maximum chemical levels <!.-!.•• ML2) allowed for 
condition II can be acutely toxic (up to LC6ol to bioassay test 
organiSIIIS (see page 11~206, Figure II.ll-4, DEP). Concentrations 
that kill 60\ of test specimens within 10 days produce major adverse 
effects. 

The claim of "moderate adverse effects" for Site Condition III 
is also clearly £alse as the maximum chemical levels<!.·!.·• ML3) 
allowed for Condition III are twice those of Condition II, that is, 

I 

lb 

double an already acutely toxic (lethal) concentration. ________ _...,... __ 

J Page 7-3. DPMP. "Intensity of monitoring may differ from year to year, based 
on the volume of dredged material disposal during the year at the site." 

MONITORING MUST BE CONSISTENT. 
This is unacceptable. The volume of material dumped at a site 

cannot control the site monitoring program, nor can monitoring programs 
vary in intensity. Monitoring must be consistent at and between 
disposal and reference sites; otherwise, the data generated will 
not be canparable, 

Page 1~1. DPMP. "Analysis of monitoring data consists of either a c0111parison 
to guiueline values or a statistical comparison of the 1110nitoring 
data to J:iaseline data." 

UNACCEPTABLE. 
This proposed approach allows decisions to be based solely on 

either comparison of ~hemical data or comparison of biological data, 
whereas all judgments must be made on both. It is not either-or 
logic, but a bio-chemical duality, upon which all judgments must be 
made, It is impossible to routinely monitor the many thousands 
of serious pollutants j.n the Sound that may be causing harm to the 
biota, therefore, 1110n!toring chemical data is, of necessity, in
complete. It is impossible to routinely run toxicity bioassays on 
all the marine· ■pecies that are adversely affected; therefore, 
routine bioassays are, of necessity, incomplete. The chemical 
data are required to complement the inadequacy of the biological /~ 
data, and vice-versa. 

• • 

Response 16. Please see response No. 7 above regarding the definition of 
•acute* effects and allowable mortality in test results. As noted for SC-II 
in previous response, SC-I is not "equivalent to HL-1." Biological testing is 
required when chemical concentrations are less than the HL values. If any of 
the species indicate toxicity, the material would not meet the SC-I condi
tion, The use of the phrase "no adverse effects" is appropriate for this 
alternative site condition. 

SC-II allows ooly JO percent toxicity in a single species relative to refer
ence sediment results. The terms "minor" and "moderate" represent alternative 
goals for the preferred site condition, and were defined technically during 
the development of the evaluation procedures, 

Response 17, See response No, 10 above. 

Response 18, See response No, 6 above. 
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The dual biological-chemical 1110nitoring evaluation and decision
making processes are the two, inextricable components of all water 
quality control progr11111& of any value. 

Page 7-7. DPMP. "d. Offsite Reference Stations.• "In general, samples 
from these stations will be archived, and analyzed only if sufficient 
changes occur at the 111011itoring stations to warrant a check of the offsite 
reference station data.• 

UNACCEPTABLE l\HD PHYSICALLY IMPOSSIBLE 
The evaluation procedure cannot be completed without the analytical 

data from reference stations available for comparison with·111011itoring 
station data. It is imposaible to carry out the Corps proposal 
with reference station samples archived. Moreover, it is impossible, A 
practically speaking, to archive sediment samples for biological 
tea.ts because they can be stored for no more than 4-6 weeks, even 
when sealed with a nitrogen gas layer above the sediment surfac,, 
and kept at 4o c. (See page II-SB, DEF.) -------------.L--

A 11 suggested reference sites (page II-66. DEF) are outside the ! 
PSDDA-,designated Central Puget Sound Area and, thus, fail to offer 
accurate comparisons with Central Puget Sound Area dwnpsites. 
Doubtless, data frOJD those sites would provide good comparative 
inf~rmation for general Sound marine studies; however, a valid 
monitoring program requires a closer correspondence between dumpsites 
and reference sites. Central Puget Sound must have its own reference 
stations. 

Page 9-4. DPMP. ZONE OF POSITIONING ERROR Nar DISPLAYED 
Since the Port Gardner site can only use variable-range radar 

reference points for positioning (Loran-C cannot be used because 
of electronic interference), what will be the positioning error 
zone for barge loads dumped at this site? 

Please display this zone of positioning error on the Port 
Gardner Disposal Site map. 

Pages A-1 to A-5. DPHP, RECENCY GUIDELINES UNACCEPTABLE 
- Proposed recency guidelines that allow 5-7-year-old data to 

i 
be used for decision-making are unacceptable and must be eliminated. 

Proposed recency guidelines that allow 2-year-old data for 
•surface sediments. in 'areas of active contaminant sources" for 
decision-making are also unacceptable and must be eliminated • t 

• • 

Response 19. Offsite Reference Stations, now called "Benchmark" stations are 
to determine if differences in chemical and biological measurements, noted 
during monitoring of the disposal site, represent natural or background varia
tion at a similar depth and substrate within the general ares, In general, 
samples from these stations will be archived, and analyzed for tissue chem
istry only if sufficient changes occur at the monitoring stations to warrant a 
check of the offsite reference station data (see Management Plan Report (HPR) 
chapter 7). 

Reaponse 20. See response No, 9 above. 

Response 21. The estimated error is 30 to 50 meters. This has been taken 
into account in establishing the radius of the disposal zone (see HPTA 3.4.3). 
Figure II.3-1 in the HPTA is a schematic for a dispoaal zone. It is not 
appropriate to note positioning error on these figures. This may be done in· 
information provided by DNR to those given disposal site use permits, 

Response 22. The recency guidelines represent an administrative or risk man
agement decision concerning the period of time for which data will usually be 
considered adequate to characterize the sediments, As noted in EPTA, they do 
not apply when a "changed condition" is known; i.e., when a new discharge 
source has entered the area, or a spill has taken place. They also are not 
directly applied to cases where the sediments are settling and require dredg
ing more frequently than the guidelines. With these noted exceptions, and 
with the added "flexible" application of these guidelines, the recency values 
are considered to be reasonable and protective. 

Response 23. The three specific instances cited (Scott Paper and Weyerhaeuser 
in Everett and Simpson in Tacoma) are currently within "high concern" ranked 
areas. All locations with known current or past pulp and paper mills were 

• 
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Page A-6. Table A,l, DPMP. "Initial Area Rankings in the PhAse I Study Area,• 
INCOMPLETE 

Pulp and paper mills that use sulfite or kraft bleaching 
processes must be included under "Hlgh Rankings" (relative to potential 
for presence of chemicals of concern) because of the high tOJCicity of 
their waste discharges (effluent, sludge and boiler emissions), 
their accumulation in bottom sediments, and the presence of extremely 
toxic polychlorinated dioxins and furans in these waste streams. 

Therefore, ,Central Puget Sound regions affected by discharges from 
the following sources must be added to Table A. l as "High Ranking Areas", 

o Scott Paper Company (sulfite bleach), Everett 
o Weyerhaeuser Company (kraft bleach), Everett 
o Simpson Paper Company (kraft bleach), Tacoma 

The seriousness of this situation is indicated by the fact that 
EPA Region 10 plans to conduct a study of the formation of chlorinated 
dioxtns and their transport (internal) waste streams at 17 Pacific 
Northwest pulp and paper mills that use bleaching processes. Eleven 
are in the state of Washington and are the following: 

o Simpson Paper Co., Tacoma 
o Scott Paper Co., Everett 
o Weyerhaeuser co., Everett 
o Weyerhaeuser Co. , Cosmopolis 1•H 
o Weyerhaeuser Co., Longview 
o Longview Fibre Co., Longview 
o ITT Rayonier, Inc., Port Angeles 
o ITT Rayonier, Inc., Hoquiam 
o Georgia-Pacific Corp., Bellingham 
o Boise Cascade Corp., Wallula 
o JIUl)es River Corp. , Camas 

hge A-9. DPMP, BIOLOGICAL TESTING OF ML+ SEDIMENTS UNACCEPTABLE 

Pages 

The option to allow the dredger "to biologically test sediments 
with chemical concentrations above the maximum level" subverts the 
entire basis and purpose of establishing maximum sediment criteria 
and must be. eliminated. 

A-16 and A-17. DPMP. "FOUR INTERPRETATIONS" INCONSISTENT 
The "four interpri;tations" of suitability for open-water disposal 

1
2, 

include allowing biological testing of sediment up to (but not ✓ 
including) twice the maximum level of contamination, again subverting 
the entire basis and purpose of maximum sediment criteria, and must 

be eliminated, ----------

• • 

ranked "high concern" in the initial rankinx of the central basin, We are 
aware of the EPA study cited and will be utilizing the information generated 
in our annual reviews of tile program and in area ranking for Phaae 11, 

Response 24, See response No. 6 to Suquamish letter. 

Comment 25. The ~a. guideline values are not considered to be indicators of 
acceptable or suitable material; the contrary is indicated. For any eKample 
vith chemical concentrations above the SL values, bioloxical testinc is 
required and becomes the sole basis for determining material suitability, If 
the material additionally eKceeds the NL values, biological testing is not 
advised but remains an option of the dredger, However, biological testing of 
·material with cJ,emical concentrations above the HL values would include both 
.standard and other (e.g., chronic and sublethal) teats. 
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Glossary, Page 7, DPMP. 209 PCB CONGENERS 
Polychlorinated Biphenyls are defined as "A group of man-made 

organic chemicals, including about 70 different but closely related 
compounds ••• " The 70 should be changed to 209, as there ar< 209 
PCB congeners. 

BIBLIOGRAPHY HISSING 
19 citations appear on pages 5-3 (13), 5-4 (21, 5-17 (11, 

5-18 (21 and A-17 (11, but there is no bibliography in this document 
(DPHP). Please provide full citations in the final document. 

Page ES-15.0EP. "At open-water disposal sttes, the chemical pathway of primary 
concern is the direct contact between organisms and the biologically 
active surface layer of the bedded dredged material (material below this 
layer is largely unavailable to organisms.• 

FALSE 
·studies show.that burrowing"shrimp"(Axiopsis spinulicauda) and 

sea cucumbers (Nolpadia) have ready access to bedded spoils. TUrnover 
rate for the burrowing shrimp (CaJJi·anassa californiensis) has been 
measured at two-and-a-half feet of bottom sediment per year. 

Furthermore1 there are lateral "chemical pathways of primary 
concern" <!.·ll.•• the Sea Surface Microlayer (SSM), pycnoclinea and 
the nepheloid 1,yer) and pervasive "chemical pathways of primary 

J 

concern• (!_,i•• ·the'water column and the food chain_>_·-----------1,-..--

Page ES-16. DEP, •, •• [I)f Site Condition I were applied to unconfined 
open-water disposal sites, habitat losses and possible adverse effects in 
confined shore and land sites would be high compared to the deep-water 
impacts, due to the large volume of dredged material that would be 
di·sposed of in the environments.• 

FALSE 
The same volume of material will have an adverse impact in either 

region. "Large volume" as a cause is spurious logic. Furthermore, 
land sites allow for treatment and control <!.·2.·• chemical fixation 
and solidification), whereas aquatic disposal does not. ___________ ,... __ _ 

Page zs~l&, OEP. "Aqµatic effects assoc~a~ed wiEh the disposal or material 
under Site Conditton II guidelines could include sublethal effects at 
the disposal site and potentially a small (though not significant) 
increase tn the mortality of more sensitive, but leas abundant, benthic 
infauna (e,si.., crustaceans).• · 

F'ALSE- • ' 
The above atatement must be changed to read, •condition II 

guidelines would include sublethal effects at the disposal site and 
tncrease th~tality of benthic infauna (,!_,2.•, crustaceans);• ___________ ...,. ___ _ 

Page ES-17. OEP. "Condition II is the preferred management condition for 
unconfined open-water disposal at the central Puget Sound sites.• 1 

ARBITRARY N1D UNACCEPTABLE 31 

There is no logical or scientific reason presented in this report 
as to why Condition II should be preferred. We find this choice 
arbitrary and unacceptable. 

• • 

Response 26. Thia error has been corrected in t~e final document, 

Response 27. These same citations are made in the EPTA which does provide a 
list of references (see E~TA, part IV). The HPR is not intended to contain 
the technical references for the plan conclusions. These are provided in the 
technical appendixes. 

Response 28. We acknowledge that there <Ire some burrowing organisms that can, 
and will, penetrate the sediments beyond the surface layers. However, these 
are not considered to be the dominant organisms at the disposal site. Host of 
the benthic infauna that are expected at the site will be opportunistic colo
nizers that will remain closer to the surface. Nonetheless, all the material 
discharged at the site has passed through the evaluation procedures, such that 
subsurface aedimenta should present no additional environmental protection 
concerns. 

Discussion of dredged material disposal effects on the sea surface microlayer 
is provided in section 11-2.3.3 of EPTA, 

Response 29. Unconfined, deepwater sites were located in low resource areas 
to minimize impacts to disposal activities as much aa practicable. A minimum 
buffer of 2,500 feet around each deepwater site was established to isolate the 
site from wlnerable natural resources and human use areas. Nearshore dia
poaal aites are difficult to find, and would generally be located in high con
cern areas (i.e,, special aquatic sites) where potential resources at risk 
would be high such as seagrasa beds, wetlands, and intertidal habitats, Near
shore disposal of dredged material is unacceptable because of the losses of 
valuable seagrasa beds, intertidal and wetlands habitats, all of which are 
critical foraging and spawning habitats to many fiah and invertebrates (juve
nile aalmonids, flatfish, smelt, crabs, shrimp, shellfish beds, i.e., oysters, 
mussels, clams, etc,) and waterfowl species. Therefore, the habitat losses 
associated with placing dredged material in a nearahore habitat would result 
in unacceptable impacts to aquatic fisheries and wildlife resources. The 
availability of public multi-use upland sites is unknown. Thia is being 

addressed by Ecology in a separate study, The cost of upland confined dis
posal of relatively clean material is prohibitively expensive (aaeuming sites 
are available) due to site preparation and transport coats, 

Response 30, See response No, 3 to the NMFS letter. 

Re•ponee 31, See r~ ■ponae No. 3 to the NMFS letter, 

• 
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Page I-26, Table I.4-2. DEP. "Puget Sound Material Inventory for the Phase 
I Area lSeattle, Tacoma, Everett) 1970-1985" 

TWO ERRORS: THE SAME TABLE l\ND SAME ERRORS AS ON PAGE 2-5, DPMP. 

Page II-27, DEP 1 
ERROR IN l\ND OMISSION OF CITATION 

"·(word et. al. 1986) • is not listed in Part rv References section, 
but it is incorrectlv listed under Evans-Hamilton. The correct citation is, 

Jack Word, L. S. Word, J. N. MeElroy and Ronald M. Thom. 1986. 
The Surface Mierolayer: Review of Literature and Evaluation of 
Potential Effects of Dredge Activities in Puget Sound. 
PSDDA Report, prepared by Evans-Hamilton, Inc., Seattle, Washington. 

Page II-27. DEP 

Page 

OMISSION OF CITATION 
•(Hardy, et. al., 1986" is not listed in Part IV Reference section. 

The correct citation is: 

J. T. Hardy and c. E. Cowan. 1986. 
Model and Assessment of the Contribution of Dredged Material 
Disposal to Sea-Surface Contamination in Puget Sound. 
PSDDA Report, prepared by Battelle's Pacific Northwest Laboratory, 
Richland, Washington. 

II-27, il• !!!i• DEP 
DEFICIENCY IN CITATIONS 

A very important 1987 sea surface microlayer analysis and an 
an excellent 1986 swmnary of the biological significance of the SSH 
should have been mentioned and included in the reference section, 

Jack Word, John Hardy, Erie Crecelius and Steve Kiesser. July 1987. 
U.S. Navy Homeport - Sea Surface Mierolayer Analysis• Laboratory 
Studies of Floatable Contaminants from a Dredged Material Disposal. 
Prepared for the .u.s. Army Corps of Engineers, Seattle District, 
under a related service agreement with the U.S. Department of 
Energy Contract DE-AC06-76RLO 1830. 

and 
John Hardy and Jack Word. 1986. 

"Contamination of t~e Water Surface of Puget Sound," 
Puget Sound Notes, November 1986, U.S. Environmental Protection 
Agency, Region 10, pp. 3-6. 

3'I 

Page.II-67. DEP 
MISNOMERS 

Last paragraph, second line: "(Crassostrea g1gas)" is incorrectly 
referred to as the "Pacific oyster," and should be changed to read r 
"Japanese oyster" (see Eugene N. Kozloff. 1973. Seashore Life of 
Puget Sound, the Strait of Georgia, and the San Juan Archipelago. 
University of Washington Press, 282 pp.) 

• • 

-----·---
Response 32. Corrections have been made to this table. 

Response 33. Citation has been corrected in the final document. 

Response 34. Citation baa been corrected in the final document. 

Response 35. These citations, released after PSDDA studies of the microlayer, 
have been added to the final document. 

Response lb. Lomwent noted. Text will be changed to reflect that Crassostrea 
a!!!! has several synonyms and is called the "Pacific oyster" and interchange
ably the "Japanese oyster" (R. T. Abbot, 1966. Seashells of North America. 
Golden Press, New York). Since it is an exotic species introduced from Japan, 
the latter name is perhaps more appropriate. 
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Also, the mussel JfytiJus edulis (as distinct from the coast 
mussel Nyti•Jus californianus) is more properly referred to as the 
•t,ay mussel", not the "blue mussel", as stated. 

Pages II-84 and II•85. DEP 
NEGLECT OF OIIGANa?IN COMPLEXES (E.G., TBT) 

Although the authors adlnit that organotin complexes 
o are of concern in marina■ and ship terminals, 
o are a problem at parts. per trillion, 5I~ 
o should be measured as soon as possible, and 
o are present in unknown concentrations in the Sound, 

they fail to show any justification for removing them from the PSDDA 
chemicals of concern and screening/analysis lists. They must be 
included tn both. 

Page II-85. DEP 
NEGLECT OF 2,3,7,8-TETRACIILORODIBENZO-P-DIOXIN (TCDD) 

The authors of the section on TCDD admit that it is an EPA priority 
pollutant of national concern, but they 1'alsely claim, • [It) has 
never been confirmed in marine sediment or biological samples from 3'l 
Puget Sound.,.Other, much leBB toxic, chlorinated dioxin isomers 
have been detected in sediments,, •• • 
FAISE 

EPA's National Bioaccumulation Study ·(whole-body tissue analyses) of 
nine starzy flounder (bottom-feeding fish) which were captured near 
the outfall of the Simpson Paper Company mill on Tacoma's C~ncemt,nt 
Bay yielded an average of 1,5 parts per trillion (ppt) of TCDD, 
with a range of 0,2-3.0 ppt of less toxic forms of dioxins and 
furana. [Samples collected Hay 13, 19871 EPA news release for 
Region 10, February 19, 1988) 

Page II-81. Table II,7-1. DEP, "Chemicals of Concern• 
DELIBERATE EXCLUSIONS UNACCEPTABLE 

We view this list of "[PSOOA) Chemicals of Concern" with extreme 
alarm as it is clearly an attempt both to subvert the water quality 
control efforts of state and federal agencies and to deny the existence 
of scientific evidence accumulated over many decades that identifies 
the major chemicals of concern in aquatic environments, Arbitrarily 
deleted fra11 the PSDDA list are EPA "Priority Pollutants" and Puget 
Sound Estuary Progr.am '(PSEP) "Chemicals of Concern,• including dioxin, 
the most toxic substance ever tested by EPA, which accumulates in 
bottom sediments where it remains for decades. 

Dioxin is lethal to trout at the minute concentration of less 
than 38 picograms per liter, that is1 less than 38 parts per quadrillion 
(3811 000 000 000 000 000), The estimated trout bioconcentration 
factor for dioxin in its tissues is from 39 1000 to 86,000 times above 
ambient (steady state) conditions. [Paul M. Mehrle ~- !!_., 1987. 
"Dioxin (TCDD) and Furan (TCDF) Toxicity to Rainbow Trout," Research 'IO 
Information Bulletin No. 87-55, U.S. Fish and Wildlife Service, 3 pp.) 

• • 

B.esponse 37, The generally accepted common name for Kytilus ~ is the 
common -blue mussel," although it is also known locally by other synonyms such 
as the "bay mussel" and the "edible mussel," 

Response 38, See response No. 17 to NMFS letter, 

Response 39. Please see response No, 3 above concerning TCDD and the PSDDA 
chemicals of concern, 

B.esponse 40, Please see response No, 3 above concerning diozins and the PSDDA 
chemicals of concern, The response provided above for not including diozins 
and butyltins on the PSDDA chemicals of concern list are also applicable to 
other chemicals absent from the list (though these other chemicals have not 
been found at levels of concern in sediments from the Sound), We currently do 
not have tozicity in sediments from the Sound that is "unezplained" or is not 
identified by the current list of chemicals of concern, 

Please see response No, 3 above concerning oil and grease and contamination of 
the sea surface, 

• 
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Dioxin is also bioconcentrated by shellfish such as crabs and 
other cr1ustace~s as well, 

The consumption of dioxin-contaminated fish and shellfish poses 
extreme risks to human health. Dioxins. (and the closely-related 
furans) are known to be: 

o carcinogenic (both cancer initiator and cancer promoter) 
o fetotoxic (causing lethal effects in embryos and fetuses), 
o teratogenic (causing formation of fetal monstrosities), 
o immunotoxic tcausing suppression of the immune system), and 
o acutely toxic (causing delayed lethal effects). 

For example, primate studies conducted by the University of 
Wisconsin indicate adverse reproductive effects from a diet of only 
100 picograms of dioxin per kilogr11111 of (monkey) body weight per day, 
i.e., o;ooo ooo 000 001 granv'Jtg body weight/day. [Seventh Inter
ii"ational Symposium on Chlorinated Dioxins and Related Compowtds, 
University of Nevada, Las Vegas, OCtober 4-9, 1987.] 

Puget Sound fish are known to contain dioxin in their tissues 
(see note directly preceding), 

It is clear that chlorinated dioxins and furans -- their homologues 
and isomers -- must be included in the final PSDDA Chemicals of concern 
list Furthermore, since chlorinated dioxins and furans are the most 
toxi~ of all listed, they should be classified as "chemicals of.primary 
concern" and added to the PSDDA chemicals of concern and screening/ 
analysis lists. 

tthereas PCBs are on the "draft PSDDA Chemicals of concern" list, 
and PCDDs, J>a>Fs and PCBs belong to the same molecular class of 
chemicals (i.e., halogenated aryl hydrocarbons); therefore, the 
"Final PSDDAChemicals of concern" list should include them as wtique 
chemical fbilies, each representing a group of different chemical 
species (congeners) all wtder the same class: 

Halogenated Aryl Hydrocarbons (HAHS) 
o PCDDs: Polychlorinated dibenzo-p-dioxins (75 congeners) 
o PCDFs: Polychlorinated dibenzofurans (135 congeners) 
o PCBs: Polychlorinated-biphenyls (209 congeners) 
o PCNs: Polychlortnated naphthalenes (75 congeners) 
o PCABs: ' Poly chlorinated azo and ·azoxybenzenes 
o other families of polychlorinated aryl hydrocarbons 
o Related polybrominated analogues 

"The most active PCDDs, PCDFs, PCBs, PCNs and PCABs. elicit 
comparable hiologic and toxic effects although their relative 
potencies are vastly different," 

•.,,[T]he most active compowtds are approximate isostereomers of 
2,3,7,8-tetrachlorodibenzo-o-dioxin (TCDD), the most toxic halogenated 
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aryl hydrocarbon." 2,3,4,8-TCDD is e}Ctremely lipoph!lic (i.e., fat 
soluble) and, thus,.dissolves readily in oil and grease. The most 
active and toxic PCDD and PCDF congeners have chlorine substituted 
I!•!.·• hydrogen atoms replaced by chlorine atoms) in their lateral 
2,3,7 and 8 positions. In other words, the most toxic congeners 
include specific isomers of the tetra-, penta-, hexa- and hepta
homologues of PCDD and PCDF. 

The most active and toxic PCB congeners are also chlorine substi
tuted in their lateral positions. In other words, the most toxic 
congeners include specific isomers of the tetra-, hexa-, and penta
homologues of PCB. [Quoted and paraphrased from s. Safe. 1983. 
"2,J,7,8-TCDD ~- Biochemical Effects," Chemosphere, Volwn,, 12, 
No. 4/5, pp. 447-451.J 

In addition, the following pollutants of major concern to the 
public and to the aquatic life of the Puget Sound Region -- most of 
which appear on the EPA priority list and/or on the PSEP list of chemicals 
of concern -- must also be included in the "Final PSDDA Chemicals of 
concern" and screening/analysis lists, 

o Nitrated phenols 
o Nitroso compounds 
o Ethylene dibromide (EDB) 
o Vinyl chloride (chloroethylene) 
o 1,2-trans-dichloroethene 
o organometals. (!_•9.·, organotins, organoleads and organomercuries) 
o Oil and grease 

It is clear that oil and grease pose extreme environmental risks, 
not just because they themselves are toxic, but most importantly, 
because they are solvent to lipid-based pollutants, which comprise 
92 of the 129 EPA priority pollutants, including PCDDs and PCBs. In 
other words, oil and grease concentrate 71\ of those pollutants, 
including the most toxic. 

Dredging and disposal operations inevitably releas.e oil and grease 
from bottom s.ediJDents into the water column, where they rise to the 
surface and are transported by wind and wave action onto the shorelines 
and beaches of the Sowtd, 

Therefor'3, the oil and grease fraction represents a major 
contaminant concentration medium, as well as a major contaminant 
pathway which pos.es a direct threat to public health_ and to the life 
:tn the sea surface microlayer (SSM) • 

Oil and grease must be class.ified as "chemicals of primary concern." 
and added to th.e PSDDA Chemicals. of Concern and screening/analysis lists. 
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NEGLECT OF SEA-SURFACE MICROIAYER CONTAMINATION 
The rationale presented fer igno;i::ing contamination of the 

sea-surface microlayer is illogical and unacceptable, (See above 
comments on lethal oil-9rease contamination,) 

Page II-1O1. DEP. "Data for the following conventional analyses will not 
be required for dredged material chemical testfog: . 

o Oil and grease.,.indicators of some forms of hydrocarbon chemical 
concentrations; •.• " 

UNACCEPTABLE 'It 
The exclusion of oil and grease from required conventional 

analyses of dredged material is unacceptable. They must be included. 
They are not merely •, •• indicators of some forms of hydrocarbon 
chemical concentrations ••• • (See comments directly above and also 
regarding II-27 .!!:.· !!!a.· 1 erroneous judgments, inc0111Plete and 
inaccurate citations.) ------'--.c---

Pages II-115 - II-118. Table II,8-4, DEP "Screening and Maximum Level Chemistry 
Values CJanuary 1988 rev.)"; 

Pages A-14 and A-15, Table A. 7, DPMP, " Screening Level (SL) and Maximum Level 
(ML) Guideline Chemistry Values (Dry Weight Normalized)", 

[n.b.: Table A,7 "ML•• "ML2" of Table II,8-7J 
-- ALARMING LEVELS OF/EXCLUSICll OF SPECIFIC OIEMICALS 

We also view with extreme alarm the arbitrary exclusion of chemicals 
of major concern from the list of pollutants that will be chemically 
analyzed and biologically assayed (See Tables II.8-4 DEP and A,7 DPHP) 
as part of the baseline and monitoring requirements of dredging and 
disposal activities. 

Not only are the above-mentioned chlorinated dioxins, oils and 
grease, etc. omitted, but also omitted are nine of the draft "PSDDA 
Chemicals of Concern", which appear in Table II.7-1, DEP, pp. II-81 and 
II-82, undei!c the heading "Additional Chemicals to be Measured. These 
nine must be added to the screening/maximum level lists: 

o Cl\r0111ium, 
o Trichlorobutadiene isomers 
o Tetrachlorobutadiene isomers 
o Pentachlorobutadiene isomers 
o 2-methoxyphenol (guaiacol) 
o 3,4,S-trichlo~oguaiacol 
o 4,5,6-trichloroguaiacol 
o Tetrachloroguaiacol 

We find that the enormously high pollutant concentrations proposed 
as "maxi.mum level• sediment criteria (.!_.~., allowed for open-water 
disposal) pos.e a severe environmental threat, Of the entire report, 
these proposed criteri11 are the mos.t offensive and the most frightening. 

• • 

Keaponse 41, Please see response No, 3 above concerning contamination of the 
sea surface, 

Response 4l. Please see response No. J above concerning oil and grease, 

Response 43. Please see response No. 3 above concerning other chemicals not 
on the PSDDA list. 

With the PSDIJA evaluation procedures, environmental protection ta embodied in 
the acreening level (SL) valuaa, Above the SL valuea, biological testing ia 
noocessary. l'he proposed SL values are very reliable (highly sens! tivel, rela
tively low (usually near reference area concentrations), and conservative 
(biased to biological testing) values which are considered good indicators of 
the absence of effects of concern. All chemicals on the PSDDA primary list 
(~U) have SL values, above which biological testing is needed for a decision 
on unconfined, open-water disposal. 

For some of the chemicals of concern, it is currently not possible to define a 
technically defensible maximum level (ML) value, as predictions of "assured 
toxicity" are not reliable with the current data base. For these chemicals, 
it will be necessary to continue reliance on biological testing f,or now, 

As discussed in EE-TA (II-7.1,1), there are some chemicals of concern only in a 
few areas of the Sound. These eight chemicals, referred to as "localized 
chemicals of concern,• would be measured only wtien assessing sediments in 
those areas. There are insufficient data with which to define defensible SL 
or- ML values, Therefore, if these chemicals are found, a decision on the need 
for biological testing will necessarily be a case-by-case decision, likely 
based on presence (except for chromium). As further knowledge is gained, it 
aay be possible to define chemical disposal guidelines for these local 
chemicals. 

The concentration values proposed for the SL. and ML guidelines were derived by 
a detailed analysis of the Puget Sound database. The resulting values were 

,tested to determine their reliability in predicting the absence or presence of 
adverse biological effects. These tests indicated that the values, as 
currently proposed, were highly reliable. This assessment step will be a key 
feature of the annual review of the PSDDA management plan. This will allow 
alterations to the list of chemicals or to the chemical disposal guidelines to 
improve the system reliability where possible. 

• 
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The following are nuch too high, some by several orders of magnitude: 
Metals 

o Arsenic 700 ppm 
o Lead 700 ppm 
o Zinc 1,600 ppm 

HPAH 18,000 ppb 
o Benoz(a}anthracene 4,500 ppb 
o Benzo(a)pyrene 6,800 ppb 
0 Benzo(g,h,i,)perylene 5,400 ppb 

Chlorinated hydrocarbons 
o Hexachlorobenzene 230 ppb 
o Total PCB& 2,500 ppb 

The following screening levels are much too high: 
o Arsenic 70 ppm 
o Hexachlorobenzene 23 ppb 

The following pollutants were listed without any maximwn level, 
which must be established: 

o 1,3-dichlorobenzene 
o Dimethyl phthalate 
o Di-n-butyl phthalate 
o Butyl benzyl phthalate 
o Bis(2-ethylhexyl) phthalate 
o Di-n-octyl phthalate 
o Pentachlorophenol 
o Aldrin 
o Chlordane 
o Dieldrin 
o Heptachlor 
o Lindane 

In swmnary, the proposed Puget Sound sediment criteria 
(screening levels and maximum levels) are unacceptable because 
chemicals of primary concern have either been excluded or arbitrarily 
given extremely high values without any scientific justification or 
rational basis, ------'-~--

Page A-19. DPKP. "Sediment Chemistry Guideline Values for Bioaccumulation" 
EXAGGERATED BIOACCUMULATiqN VALUES 

The following bioaccwnulation values are much to high and unacceptable: 

~ ::~~~;t~!~~~:l) phthalate 13,870 ppb _J_ .. 
o Pentachlorophenol 1,022 ppb ,, 
o Hexachlorobenzene 168 ppb 
o Trichloroethene 1,168 ppb 
o Total PCBs 1,789 ppb 

• • 

Response 44. n,e concentration values listed in the referenced table (and 
identified in the comment) are values in sediment that would require that sed
iment specific bioaccumulation tests be conducted. Interpretation of the 
values measured in tissue (actual bioaccumulation concentrations) would util
ize a second set of values for each chemical of human health concern. The 
rationale for deriving the sediment· chemistry guidelines is provided in 
sections 11-6,4,1 and 11-8,4 of EPTA. 
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Page A•24. Table A,9. DPMP. -"Target Tissue Concentration Values for Chemicals 
of Concern to Human Health" 

ABSE!n' POLLUTANTS OF PRIMARY CONCERN/EXAGGERATED TISSUE VALUES 
This table is also unacceptable because numerous pollutants of 

primary concern to h\llllan health have been deleted, values presented 
have not been scientifically justified, and the following human tissue ~~ 
values (!.•!.·, allowed h'U!Mn body burdens) are much too high. 

o Pentachlorophenol 900 ppm 
o Hexachlorobenzene 180 ppm 
o Trichloroethene 127 ppm 
o Chlordane 8. 7 ppm 

Page II-121, Table II,.8-5. DEP. "Resulting Target Tissue Concentration Values 
(RI) for Chemical'• of COncem to HU111an Health.• 

ALARMING LEVELS OF ACCEPTABLE HUMAN TISSUE BODY BURDENS 
The "HI" (i.e., HUlllan Indicator) values presented in this table 

are a euphamismfor proposed h\llllan body burdens of toxic chemical• 
that will be allowed to concentrate in our tissues as a result of 
eating contaminated marine life 1!,•9•, fish and shellfish) from Puget (11,~ 
Sound. 

Many of the allowed hUlllan body burdens proposed are not only 
offensively high (for example, in parts per thousand, 

o 2.8 of N~nitrosodiphenylaime 
o 3.0 of Phenol 
o 300.0 of Dimethyl phthalate), 

but also they are unsupported. The chemicals on this list were 
computed on fish only -- no shellfish -- and, in the fish, only at the 
contamination level of the sediment concentration. No bioaccU111Ulation 
was factored in. The values are preposterous, they must not be allowed, 

Page n-123. OEP. "Of the 30-day bioaccumulation test results in bioaccumu
lation levels greater than the HI (se Table II.8-S), th~ sediment will 
not be allowed for unconfined, open-water disposal." 

This is also unacceptable for the above reasons. 

Pllge II-95. DEP, 
EXAGGERATED SCREENING LEVELS 

The decision to set the screening level for phthalate esters 
• ••• equal to the highest AET for a range of biological indicators 
(because phthalates' are c0111110n laboratory chemicals of concern and a 
higher screening level may be appropriate)" is contradictory and 
illogical. Even.if the AET were an acceptable basis, which it is 
not (see our general eonments, above), the rationale presented dictates 
that, at the very least, the screening levels should be based on 
the lowest levels at which no adverse affects are exerted on the 
complete range of biological indicators. 

• 

I 

• 

Response 45, Please see response No, 44 above concerning tissue cheoicsls and 
guidelines. 

Response 46. Please see response No, 44 above concerning tissue chemicals and 
guidelines. As described in the previous response, the tissue guidelines for 
interpreting laboratory bioaccumulation tests are not equivalent to acceptable 
concentrations in human tissue, They are also not equivalent to acceptable 
concentrations in seafood cons1111ed by hWDans. Rather, acceptable concentra
tions were identified using EPA methods and values, and these were used to 
derive laboratory interpretation guidelines, 

Response 47, Please see response No, 44 above concerning tissue chemicals of 
concern and related guidelines, 

Response 48. Phthalates were the subject of extended discussions during 
development of the PSDDA evaluation procedures. The common industrial use of 
phthalatea (e.g., as a plasticizer) results in the frequent occurrence of lab
oratory contamination with these chemicals. The lowest AEr values occur in 
the range where laboratory contamination and practical detection limits would 
often interfere with interpretation of test results, There also remains some 
debate ea to how toxic these chemicals really are. There was initial concern 
with proposing a different screening level concept for these chemicals. 
However, in testing the reliability of the resulting numbers, the higher 
concentration SL values for the phthalates did not affect the environmental 
sensitivity (the accuracy with which the absence of toxicity is predicted) 
results • 

• 
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Page II-96. DEP. 
OMISSION OF SCREENING LEVELS FOR POLLUTANTS POSING SIGNIFICANT 
HEALTH RISKS 

The decision not to set screening levels • ••• for tissue concen
trations of semivolatiles, pesticides and PCBs because concentrations 
estimated to pose a significant health risk may be undetected." is 
both illogical and unacceptable. Tissue concentrations of chemical 
pollutants that pose a "significant health risk" must be included. 

Page II-96. DEP. 
OPTIONAL BIOASSAYS ON SUPER-POLLUTED SEDIMENTS 

Allowing the dredger the option of conducting bioassays on 
sedilllents that contain pollutants above the maximum level concentra
tions is unacceptable and negates the purpose and meaning of "maximum 
level." The bioassay organiSDIS and methodologies used do not provide 
protection for all Puget Sound marine life forms, even at levels of 
acute, let alone chronic, toxicity. Disposal of material exceeding 
maximum levels must not be allowed. 

Page II-96. DEP. 
FALLACIOUS JUDGMENTS ON CHEMISTRY VALUES AS SEDIMENT QUALITY INDICATORS 

"Bulk chemistry is~ valid indicator of sediment quality when 
chemical concentrations are very low or very high." is an absurd 
statement: it implies that middle concentrations are invalid 

I 

indicators of sediment quality. "No single chemistry value can ~I 
determine both the acceptability and unacceptability of a sediment 
proposed for disposal, at unconfined, open-water sites.• is an absurd 
statement as well: single-chemistry (maximum level) values are the 
basis of environmental criteria (!_·ll.·• water, tissue, food). The 
following statement, "Hence maximum and screening levels are required." 
is both gratuitous and illogical. 

Page II-97. DEP. "There is uncerta,i.nty in accuracy of the relationship between 
concentrations of chemicals and biological effects, and in comparability 
of data sets within the Ppget Sound data base, which implies that the 
maxilllUIII levels should not be used as the sole indicator of the accepta
~ility of dredged material for disposal." 

FAISE 
The stated implication does not follow from the previous clause. 

What it does imply tsthat the entire basis of thE Apparent Effects 
Tl\%eshold (AET) is. based on 1 

11 uncertain accuracy of the relationship between concentrations 
of chemicals and biological effects, and 

2) questionable comparability of benthic population data sets 
in Puget Sound. 

This must be added to the fact that the basic rationale for the 
AET theory has never achieved scientific acceptability (see our general 
camnents, ahov,.) 

• • 

Response 49. We agree with comment; the error in the text has been corrected. 
Sediment chemical screening levels, sediment chemical concentrations that 
"trigger" the need for biological tests, and tissue concentration laboratory 
interpretation guidelines have been provided for semivolatiles and pesticides 
of human health conce~n, and for PCB's. 

Response 50. See response No. 6 to the Suquamish Tribe letter. The term 
"maximum level" is intended to define the upper limit of chemical concentra
tions for which the standard biological tests are a sufficient basis for 
regulatory decisionmaking. This has been clarified in the MPR and EPTA. 

Response 51. The "validity" in using sediment chemical concentrations as part 
of the PSDDA evaluation procedures is judged by their ability to reliably pre
dict the presence or absence of adverse biological effects (the basis for 
decisions on dredged material disposal pursuant to the Clean Water Act). At 
either very low or very high concentrations, the chemistry of the sediment can 
be a reliable indicator of absence (low concentrations) or presence (high con
centrations) of adverse effects. At intermediate concentrations, it is diffi
cult, if not impossible, to reliably predict from chemistry alone the outcome 
of biological tests. By including the additional step of biological testing 
and using two chemical guidelines for each chemical, it was not necessary to 
decide how to resolve the acknowledged uncertainties in relating chemical 
concentrations to biological effects. 

Response 52. Please see response No. l above concerning use of the AET 
approach to deriving PSDDA screening and maximum levels. By adding an "addi
tional buffer" to the AET values (i.e., lower SL values and higher ML values), 
the resulting guidelines have been shown to be highly reliable for their 
intended use. 
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Since the entire justification of the screening level (SL) 
is based on the AET, and the AET is in turn based on uncertain 
accuracy of chemical-biological relationships and questionable canpara
bility of different benthic population studies in Puget Sound, and 
since the AET theory is not scientifically validated, then there is 
no justification for allowing th£ higher -- maximum level (ML) -
concentration of pollutants to be dumped. 

Pages II-107 • II-109 
ILLEGITIMATE DESIGNATION OF "NO SIGNIFICANT ACUTE TOXICITY" FOR 
SITE CONDITION II," I\ND ACUTE TOXICITY BIOASSAYS ASSIGNED LC60· 

A lethal concentration in which 60\ of the organisms tested are 
killed <!.·!.•• no one acute sediment toxicity bioassay response greater 
than or equal to 30\ over reference conditions, which may be up 
to an additional 30\ lethality) as a level which defines "no 
significant acute toxicity• is an offensive attempt to subvert the 
scientific meaning of "acute toxicity• which is a globally accepted 
unit of measure and cannot be qualified. 

The scientific definition of acute toxicity is the 
lethal concentration (LC) th~t will kill SO\ of the organisms 
tested (Leso> of a particular species within a specified length of 
time <.!!:2.·, for 10 days• 10-day LCso>. 

1) "Acute toxicity" is, by definition, significant. 
2) All acute toxicities are the concentrations at which SO\ 

of the test species are killed, i.e., LCSO• 
3) There is no meaning to "severe acute toxicity.• Scientific 

terms cannot be qualified. -----,---

DEIS: OMISSION OF WORST~CASE l\NALYSIS 
This renders the· DEIS inadequate and unacceptable. 

DEIS: OMISSION OF REFERENCE SECTION 
Although nµmerous authors. are quoted throughout, the lack of a {s5) 
reference section stytnies public and professional review. T 

F I N A L RECOMMl:NDATI ONS 

Whereas the PSDDA report ,;s a whole rests on a scientifically unaccepted 
theory (the AET)1 and whereas- the DEIS lacks a required worst-case analysis1 
and whereas the omission of the reference section from the DEIS prevents 
adequate c011111ent, the Washington Environmental Council recommends that a 
corrected Proposed Management Plan using the EP apcroach, and an adequate 
EIS, be reissued in draft form for proper review • 

• * * • * 

• • 

No • 7 above concerning the definition of Response 53. Please see response 
"acute toxicity" in PSDDA. 

Response 54. See response No, 12 above. 

Response 55. Please aee response No. 27 above concerning the citations 
contained in the PSDDA EIS. 

Response 56. Mr. Noble's vlevs are acknowledged. 

• 
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TESTIMONY BY DONALD w. Moos 

fOR THE PORT Of TACOMA, PORT Of SEATTLE, PORT Of EVERETT ND 
THE PORTS Of OLYMPIA SKAGIT, EDMONDS, BELLINGHAM, ANACORTES 
AND PORT ANGELES, IN SUPPORT or: 

PROPOSED DETERMINATION Of SUITABILITY fOR DISPOSAL Of 
DREDGED MATERIAL IN WATERS Of CENTRAL PUGET SOUND, 

MY NAME Is DON Moos. I AM UNDER CONTRACT w I TH THE PORTS 

Of TACOMA, SEATTLE, AND EVERETT ALONG WITH THE PUBLIC PORTS Of 

OLYMPIA, BELLINGHAM, ANACORTES, PORT ANGELES, SKAGIT AND 

EDMONDS LOCATED IN THE PSDDA PHASE II AREAS, 

SINCE TftE 1984 CLOSURES Of THE 4 MILE ROCK AND PORT 

GARDNER SITES, THE PUBLIC PORTS HAVE BEEN COGNIZANT THAT 

THERE MAY BE NO DREDGE DISPOSAL SITES AVAILABLE If PAST 

PRACTICES WERE TO CONTINUE. CONSEQUENTLY, THE PORTS HAVE 

SUPPORTED THE GOAL Of THE PUGET SOUND DREDGED DISPOSAL 

ANALYSIS SINCE ITS INCEPTION IN 1985. THE GOAL TO PROVIDE 

PUBLICLY ACCEPTED, ENVIRONMENTALLY SAfE, UNCONflNED OPEN WATER 

DljPOSAL Of DREDGED MATERIAL IN AN ECONOMICALLY SOUND AND COST 

EffECTIVE MANNER WAS AND IS A WORTHWHILE CHALLENGE. 

THE DRAfT PROPOSED MANAGEMENT PLAN AND THE ENVIRONMENTAL 

IMPACT STATEMENT BEING DISCUSSED TONIGHT GO A LONG WAY TOWARD 

ACCOMPLISHING THAT GOAL, 

THE fOUR PSDDA AGENCIES, THEIR STAffS, THE WORK GROUPS 

AND THE LEADERSHIP Of THE PSDDA STUDY DIRECTOR ARE TO BE 

COMMENDED. THE PSDDA PROJECT HAD NO PRECEDENCE; IT CREATED A 

PRECEDENCE, IT DID NOT fOLLOW AN EXAMPLE; IT IS AN EXAMPLE. 

THE DRAfT PLAN IS A PRODUCT Of TWO STATE AGENCIES, TWO fEDERAL 

AGENCIES, THREE WORK GROUPS, A POLICY REVIEW COMMITTEE, A 

TECHNICAL STEERING COMMITTEE AND DOZENS Of OTHER AGENCY 

PERSONNEL AND INTERESTED PARTIES. SOME CYNICS MIGHT SAY THE 

PRODUCT TURNED OUT PRETTY GOOD IN SPITE Of THAT, !N MY 

OPINION IT TURNED OUT VERY GOOD BECAUSE Of THAT. 

• 

I 

• 
IS IT POSSIBLE UNDER THE AfOREMENTIONED DRAfT PLAN fOR 

ANYONE TO JUDGE ABSOLUTELY If THE EVALUATION PROCEDURES fOR 

TESTING SEDIMENT CONTAMINATION ARE STRINGENT ENOUGH TO 

PREVENT DEGRADATION Of PUGET SOUND7 ON THE OTHER HAND ARE THE 

EVALUATION PROCEDURES SO STRINGENT THAT DREDGING WILL BECOME 

RELEGATED TO HISTORY IN PuGET SouND7 THE ANSWER TO THE flRST 

QUESTION IS WHILE NOT ABSOLUTELY, THE PROBABILITY IS HIGH THAT 

THE ENVIRONMENT IS MORE THAN ADEQUATELY PROTECTED, THE ANSWER 

TO THE SECOND QUEST I ON IS NO BUT THAT LESS DREDGED MATER I AL 

DISPOSED IN PUGET SOUND IS LIKELY COMPARED TO THE PAST BECAUSE 

Of THE GREATER REGULATORY RESTRICTIONS. HOWEVER, THE RESULTS 

AND SUCCESS Of THE PROJECTED MONITORING PROGRAM SHOULD PROVIDE 

DEflNITIVE ANSWERS TO BOTH QUESTIONS. THE PUBLIC PORTS 

SUPPORT A COMPREHENSIVE MONITORING PROGRAM AND YEARLY REVIEWS 

Of THE DATA BY THE PSDDA AGENCIES. THE EVALUATION PROCEDURES 

CAN AND SHOULD BE EVALUATED AND ADJUSTED ACCORDINGLY IN EITHER 

DIRECTION If THE MONITORING EVIDENCE IS CONCLUSIVE. 

THE PUBLIC PORTS SUPPORT THE DEVELOPMENT Of A DATA 

MANAGEMENT SYSTEM AS DESCRIBED IN THE DRAfT PLAN. SUCH A 

SYSTEM CAN BE INSTRUMENTAL IN ASSISTING THE AGENCIES OVER THE 

YEARS TO REVIEW AND RE-EVALUATE THE MANY REQUIRED PSDDA 

PROCEDURES. THE PORTS ARE PLEASED THAT PROJECT COSTS, 

INCLUDING LABORATORY TESTING, ARE INCLUDED AS PERTINENT 

INfORMATION IN THE DATA MANAGEMENT PROGRAM, 

THE PUBLIC PORTS SUPPORT THE DEVELOPMENT Of A USER'S 

MANUAL. THE ADDITIONAL REQUIREMENTS IMPOSED BY PSDDA ON THE 

DREDGING COMMUNITY WILL BE BOTH COSTLY AND COMPLEX. A USERS 

MANUAL WILL REDUCE THE DEGREE Of INITIAL SHOCK TO A flRST TIME 

1-

DREDGER AND HELP GUIDE HIM THROUGH THE PSDDA PROCESS. _t~----

7 



____ ....... _____ _ 
THE NECtSSAR+ PROCESSES BY THE STATE Of WASHINGTON TO 

ACTIVATE AN EffECTIVE MONITORING PROGRAM, AND A fUNCTIONAL 

USERS HANDBOOK SHOULD BE ESTABLISHED BY RULE AND REGULATION 

AND BECOME PART Of THE WASHINGTON ADMINISTRATIVE CODE, 

DISPOSAL SITE USER fEES AND THE GUIDELINES fOR THE EXPENDITURE 

Of TH( fUNDS SHOULD,LIKEWISE BE ESTABLISHED ACCORDING TO THE 

STATE'S ADMINISTRATIVE PROCEDURES ACT, 

IMPLEMENTATION Of TH( MANAGEMENT PLAN BY THE PSDDA 

fED(RAL AND STATE AGENCIES SHOULD BE ADDRESSED IN MEMORANDUMS 

Of AGREEMENT, IN ORDER TO INSUR( LONG• TERM COMM I TM ENT BY THESE 

AGENCIES IN CARRYING OUT THEIR RESPECTIVE RESPONSIBILITIES AS 

IDENTlfl(D IN CHAPTER 9 Of THE POLICY MANAGEMENT PROGRAM 

,, 

______ __, __ _ 
REPORT, 

DREDGING Of WATERWAYS CAN BE LIKENED TO THE BUILDING Of 

fR((WAYS AND MAINTENANCE DREDGING COMPARES TO ROAD 

MAINTENANCE, 80TH ARE ESSENTIAL IN CARRYING OUT DAY·TO·DAY 

COMMERCE AND PEOPLE MOVEMENT, THREE Of THE PUBLIC PORTS 

EffECTED BY T~IS DOCUMENT PRODUCE IN EXCESS Of 75,000 JOBS AND 

MORE THAN $4 BILLION IN ANNUAL BUSINESS VOLUME, THERE ARE 

' SOME 50 MILES Of NAVIGATION CHANNELS AND ABOUT 50 MILES Of 

PORT TERMINAL SHIP BERTHS IN PUGET SOUND THAT HAVE BEEN 

DREDGED, IN ADDITION MORE THAN 200 SMALL BOAT HARBORS MUST BE 

PERIODICALLY DREDGED TO M~INTAIN COMMERCIAL AND RECREATIONAL 

fACILITl(S, OVER THE PERIOD Of 1970-1985, AN ESTIMATED 26 

MILLION CUBIC YARDS Of SEDIMENTS WERE REMOVED fROM PUGET SOUND 

HARBORS AND WATERWAYS BY VARIOUS DREDGERS, To PLACE THE TOTAL 

Aff(CTED AREA Of THIS ACTIVITY INTO SOME PERSPECTIVE, PERIODIC 

DREDGING IN THE PHASE I AREA fOR NAVIGATION IMPROVEMENT AND 

MAINTENANCE OCCURRED IN LESS THAN TWO SQUARE MILES Of THE 

TOTAL 2,500 SQUARE MILE SURfACt Of PUGET SOUND, 

3 

• • 

DREDGING AND DISPOSAL COSTS HAVE INCREASED SIGNlflCANTLY 

SINCE 1975. THIS INCREASE IN COSTS REFLECTS A NUMBER Of 

fACTORS, INCLUDING INfLATION, fUEL COSTS AND LACK Of AVAILABLE 

DISPOSAL SITES, PRESENT DREDGING AND DISPOSAL COSTS Of $2.50 

TO $3.00 A CUBIC YARD COMPARE TO 1975 COSTS THAT AVERAGED 

ABOUT $1.00 PER CUBIC YARD, PSDDA TESTING COSTS Of THE 

MATERIAL COULD AMOUNT TO AN ADDITIONAL $,26 TO $1,QQ PER CUBIC 

YARD, 

THESE COSTS MULTIPLY INTO MILLIONS Of DOLLARS ON MANY 

DREDGING PROJECTS, IT IS IRONIC THAT THOSE WHO ARE REQUIRED 

TO DREDGE DO SO IN AN UNNATURAL CONTAMINATED ENVIRONMENT 

USUALLY NOT Of THEIR MAKING, 

REGARDLESS Of SUCH APPARENT INEQUITIES, THE PUBLIC 

PORTS' EXPECTATION Of PSDDA IS POSITIVE, THE PROSPECTS Of 

REDUCING THE TOXIC SEDIMENT LEVEL IN PUGET SOUND ARE 

ENCOURAGING. THE EffORTS Of THE PUGET SOUND WATER 0UALITY 

AUTHORITY AND OTHERS IN THE LONG TERM SHOULD REDUCE THE COSTS 

Of THE DREDGED MATERIAL DISPOSAL AS SOURCES Of OVERALL 

POLLUTION ARE REDUCED, WE HOPE THE PROSPECT Of COST 

EffECTIVENESS IN fUTURE DREDGE OPERATIONS WILL BE EQUALLY 

ENCOURAGING. 

II 

• 

7 
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STATEMENT 

to 

U.S. Army corps of Engineers, SeatUe District 
U.S. Enviromental Protection Agency, Region X 
Washington Stste Department of Natural Resources 
Washington Stste Department of Ecology 

February 10, 1988 

Public Hearing on the 

PlXZl' SCllND llU!llGED DISPOOAL ANALYSIS 
(PSDDA) 

Supporting 

Draft ,Report - Proposed Management Plan for 
Unconfined, Open-Water Disposal of Dredged Material 

Phase I (Central Puget Sound) 

Presented by: Donald R. Wh1 te 
Executive Direc:tor 
Washington Public: Ports Assoc:iation 
Olympia, Washington 

Robo11 McC<ono O J. RlchOrd GoloO O John A. McCarthy O Ronald R. Pretti O Da,e Dick....,. 
PrNldent va Pretldent Sec:teta,y Treuurer PHI PreaiOenl 

• 
Testimony supporting the Phase I Proposed Management Plan/Draft EIS 
Seattle C.orps of Engineers 
February 10, 1988 

Thank you. 

• 

Hy name is Donald White, Executive Director of the Washington Public: Ports 

Assoc:iation whic:h is the servic:e liaison and coordinating agenc:y for public: port 

districts in the Stste of Washington, with offi~s in Olympia. The Assoc:iation 

represents 62 public: ports loc:ated in 33 of our 39 c:ounties. 

In order to maintain a strong maritime industry we must be able to develop 

new fac:ilities and maintain and improve existing operations. A c:ost effective 

and environmentally safe dredging program is a necessary element of this 

c:apebility. 

The Washington Public: Ports Assoc:iation has been follo,..ing the PSDDA proc:ess 

very c:losely during the last three years. We believe that the PSDDA selection of 

open water disposal sites has been correctly evaluated and is thoroughly sound. 

We also believe the proposed evaluation proc:edures and 1118118gement program are 

more than adquate to protect the marine environment. The measures being provided 

to periodic:ally re-evaluate the program's effectiveness is c:ommendable. 

The Washington Public: Ports Assoc:iation supports the draft environments! 

impec:t statement and the proposed 1118118gement plan for un-c:onfined open water 

disposal of dredged material. Early :IJDplementstion of the PSDDA proc:edures will 

be of great value in maintaining the viability of our maritime industry. 

The Assoc:iation will continue to work with appropriate loc:al, stste and 

Federal agenc:ies to assure that member ports c:an c:ontinue to fulfill the 

legislative mandate of serving as the single loc:al governments! entity 

responsible for developing international trade. 

Thank you. 
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STAT EH ENT 

to 

Post OfliceBox 1518 
Olympia, M.98507 

Thlephone 206/943-0760 

U.S. Army corps of Fngineers, Seattle Diatric:t 
U.S. Environmental Protec:tion Agenc:y, Region X 
Washington State Department of Natural Resourc:es 
WashingtaJ State Department of F.c:ology 

February 10, 1988 

Public: Hearing on the 

POOEl' SClJND 1UOOED DISPa:iAL ANALYSIS 
(PSDDA) 

Supporting 

Draft Report - Proposed Kanageaent Plan for 
Unc:onfined, Clpen--Water Disposal of Dredged lhterial 

Phase I (Central Puget Sound) 

Presented by: Donald R. White 
Exec:uti ve Direc:tor 
Washington Public: Ports Assoc:iation 
Olympia, Washington 

_, Mc:Cftwlo O J. - - 0 JolVI A. Mc:Carv,y O lb,ald R. -U O Oa,o Die..,_ 
PNIIIClent ¥tee Pre11derd: s.c,.ta,y TrN1urer Put Prnldenl 

• • 

Testimony supporting the l'hase I Proposed Management Plan/Draft EIS 

Seattle Corps of F.ngineers 
February 10, 1988 

Thank you. 

Hy name ia Donald White, Exec:utive Direc:tor of the Washington Public: Ports 

Assoc:iation whic:h ia the servic:e liaisoo and coordinating agenc:y for public: port 

distric:ts in the State of Washington, with offic:es in Olympia. The Assoc:iation 

represents 62 public ports loc:ated in 33 of our 39 counties. 

In order to maintain a strong maritime industry we must be able to develop 

new fac:ilities and maintain and improve existing operations. A cost effec:tive 

and environmentally safe dredging program ia a nec:essary element of this 
c:apability, 

The Washington Public: Ports Assoc:iation has been following the PSDDA proc:ess 

very closely during the last three years. We believe that the PSOOA selec:tion of 

open water disposal sites has been correctly evaluated and is thoroughly SOIDld, 

We also believe the proposed evaluation proc:edures and management program are 

more than adquate to protec:t the marine environment. The measures being provided 

to periodic:ally re-evaluate the program's effec:tiveness is commen4Bble. 

The Washington Public: Ports Assoc:iation supports the draft environmental 

impac:t statement and the proposed management plan for mH:onfined open water 

disposal of dredged material, Farly implementation of the PSDDA proc:edures will 

be of great value in maintaining the viability of our maritime industry. 

The Assoc:iation will c:ontinue to work with approprlate loc.al, state and 

Federal agenc:ies to assure that member ports c:an c:ontirwe to fulfill the 

legislative mandate of serving as the single 1oc.al governmental entity 

responsible for developing international trade. 

Thank you. 

• 



• 
PUBLIC MEETING TESTIMONY - 10 FEBRUAllY 1988 

SEATTLE, WASHINGTON 

With the exception of the Washington Public Ports Association (WPPA) all 
teatiaony given at the Seattle public meeting was oral, Oral testimony is 
■-ri&ed, Responses to written and oral comments are given in this section, 

RESPONSE TO WPPA TESTIMONY BY DON HOOS 

Response 1, Comment acknowledged. 

Response 2, Comment acknowledge~. ·See response No. 1 to Port of Tacoma 
letter, 

Response.3. .Comments acknowledged. See response No. 3 to Port of Everett 
1 March 1988 letter, 

Reaponse 4. Co11111ent acknowledged, 

Reaponse 5, Comment acknowledged, PSDDA agencies are committed to the full 
iapl-tation of the PSDDA management plan, See HPR chapter 9. Memorandums 
of agreement are not anticipated as being necessary to ensure long-term com
■itaent to the PSDDA plan, Esch of the four PSDDA agencies have a built-in 
incentive to continue the cooperative approach, 

Response 6, Comments acknowledged, 

Response 7, Comments acknowledged, 

HR, JJM HEIL 

Comment 1, Study is •pretty good.• 

Comment 2, In the past offsite dumping occurred at the Fourmile Rock site, 
the Etliott Bay preferred site is acceptable as it will allow better 
accountability since dumping there will be more visible to more of the public, 

CollllleDt 3, •Professional judgement• called for in the PSDDA documents where 
the guidlines are unable to be specific, needs to be exercised with care to 
avoid lessening environmental protection, 

Comment 4, The microlsyer and floatable debris issues need to be further 
addressed in the future, 

Response 1, Comment appreciated. 

Response 2, Comment acknowledged, 

• • 
Response 3, We agree, Professional judgment will be a collective involve
Nnt of the Corps, EPA, Ecology, and DNa for sediment testing and a deteraina
tion of acceptability for unconfined, open-water disposal, All PSDDA agencies 
will exercise professional judgment in mutual intereat element■ of the PSDDA 
plan with usually s concensus required for a project to use one of the PSDDA 
disposal sites, The PSDDA plsn, with its comprehensive and detailed guide
lines, has subatantially reduced but not eliminated the need for professional 
judgment, 

Response 4. We agree that the sea surface micro layer merits additional study 
(see response No. 3 to Art NQble letter). 

Kt, DOUG HOTCHKISS - PORT OF SEATTLE 

C01111ent 1, Supported reestablishment of disposal site in Elliott Bay. 
Preferred site is acceptable to Port of Seattle, 

Comment 2, PSDDA plan is reasonable balance between conflicting views, 

Comment 3. PSDDA dredged material evaluation procedures are a reasonable 
firat compromise although they may be unreasonably restrictive, Regular 
reevaluations of procedures sre needed, 

Comment 4, PSDDA management plan should link monitoring with periodic review 
of evaluation procedures. 

Comment 5. Port of Seattle supports PSDDA management plan. 

Response 1, Comment acknowledged 

Response 2, Comment acknowledged. 

Response 3, Comment acknowledged, Annual reviews will be conducted of moni
toring data and data generated by PSDDA dredged material evaluations, See 
reponse No. 1 to Port of Everett March 11, 1988 letter. 

Response 4, See response No. 3 above, 

Response 5, Comment acknowledged, 

MR, KENT H. BARNARD - ARGONAUT SOCIETY 

Comment 1. Shipwrecks, which may lie within the preferred disposal sites, 
need to be given more consideraton than they apparently have-been. 



C-ent 2. Argonaut Society, a nonprofit organization, has extenaive informa
tion on Puget Sound shipwrecks. This information suggests the possibility of 
the preaence of two historically significant vesaels within the Commencement 
Bay and Elliott Bay preferred disposal sites. 

c-nt 3. hev state legislation is pending on shipwrecks. 

Reaponae 1. Agree. This was done subsequent to the February 10, 1988 public 
-tin&• See response ~o Advisory Council on Historic Preservation letter and 
rsaponae to Department of Community Development, Office of Archaeology and 
Hiatoric Preservation l~tter. 

Reaponae 2. Acknowledged. Argonaut Society became a subcontractor in addi
tional shipwreck studies conducted subsequent to the February 10 public 
•et1111. 

lleaponae 3. Acknowledged. 

1111.. GARY D. SER.USON - ARGONAUT SOCIETY 

C-nt 1. PSDDA study did not give historical properties enough attention. 

C-nt 2. Unacceptable adverse effects to shipwrecks should also be avoided. 

Response 1. See response No. 1 to ~1r. Barnard. 

Re■ponse 2. Agree. See response Ho. 1 to Mr. Barnard. 

RESPONSE TO lal.ITTEH STATEHEMT llEAD BY IIR. DAIi.ii.EL K. RUSSELL, WPPA 

Response. Comment• acknowledged. 

HS. NAhCY J. DEBASTE - HACNOLIA COMMUNITY CLUB 

Coaaent 1. PSDDA efforts appreciated. 

c-nt 2. Magnolia Community Club strongly opposed to consideration of fur
ther dumping at Fourmile Rock disposal site. Too much offsite dumping has 
occurred in the past. 

Co-nt 3. Use of any disposal site should be subject to stringent controls. 
Puget Sound pilots shouid be used to ensure proper navigation. 

Comment 4. A dredged material sampling testing record trail should be 
uintained. 

• • 

Comment 5. Could independent consultants or University of Washington be 
employed to check the dredged material propoaed for in-water disposal. 

Response 1. ~omment acknowledged. 

Response 2. Acknowledged. 

Respouse 3. We agree. n,e PSDDA plan provides for management of disposal 
site use. However, we do not now see a need for use of special pilots. 

Response 4. Quality assurance-quality control (QA/QC) procedures have been 
established to ensure the proper care of sampling and testing data that will 
be w,ed in regulatory decisionraaking. 

Resvonse 5. Rechecking of properly obtained testing data is not required. 
QA/QC procedures have been established to ensure· reliability of data used in 
decisionmaking. 

HS. URSULA A. JUDKINS - MAGNOLIA COMMlJNITY CWB 

Co111111ent. Opposed to further use of the Fourmile Rock disposal site or even 
cciiiiicieration of the aite as an alternative. 

Response. Co111111ent acknowledged. 

MS. POLL~ DYER - PUGET SOUND ALLIANCE (PSA) 

Co111111ent 1. PSA was involved in getting PSDDA study initiated. 

Comment 2. PSA written comments still under preparation at time of public 
meeting. May need until March 1S to complete review and provide comments to 
study di rec tor. 

Co111111ent 3. Cursory review suggests that PSDDA study to be a good effort. 

Response 1. Comment acknowledged. 

Response 2. Informal extension granted. Yritten comments received March 9, 
1988. See PSA letter. 

Response 3. Comment acKnowledged. 

MS. LESLIE SACHA - PORT OF TACOMA 

Co111r.1ent 1. Written comments being prepared. 

Co111111ent 2. PSDDA agencies complimented for PSDDA study • 

• 



• 
Coment 3, Strmgly supported Commencement Bay preferred disposal site, 

eo..ent 4, After June 1988 there will be no disposal site available in 
central Puget Sound, 

Co1111e11t 5, DEIS is adequate as a basis for deciaio11111Bking, PSDDA agencies 
did attempt to balance environmental protection concerns with economic impact 
considerations, However, when in doubt the agencies appeared to go 
conaervative in protecting the environment, 

Comment 6, Dredging is very important to the Port of Tacoma for not only 
maintenance of existing waterways but -for new terminals too, 

Coment 7. Disposal sites must be environmentally sound and available to 
dredgers, 

Comment 8, The regulatory proceaa takes too long with 6 to 9 months required 
to get a disposal permit, 

Coment 9, Porta should be allowed to participate in annual PSDDA data 
reviews and plan updates, Changes to the plan should be accomplished by using 
an advisory committee similar to the State of Washington's Solid Waste 
Activity Council, 

Comment 10, Port of Tacoma (POT) feels that sampling and testing costs will 
be h1gher than projected by the PSDDA study and that more dredged material 
will fail than estimated teats for unconfined, open-water disposal, 

Comment 11, Material not suitable for unc011f1ned, open-water disposal must be 
addressed by the regulatory agencies aa s0011 as possible, POT cannot wait 
until 1994 for a multiuser confined disposal site. 

Co111111e11t 12, Dredged material disposal is more than a dredger problem, 

lleSJ!2!!Se 1, Acknowledged, See POT letter. 

ileSJ!!!D88 2. Comment acknowledged, 

lleSJ!2!!8 e 3. Comment acknowledged, 

lleSJ!!!nSe 4. Comment acknowledged, 

Rese2nae s. Comment acknowledged, 

Resl!!!!!se 6, Conanent acknO!'ledged, 

ReSJ!!!!!Se 7, Comment acknowledged, 

ResJ!!!nSe 8, Co11DDent acknowledged, PSDDA should help reduce the time required 
for obtaining disposal permits, 

• • 
Respon11e 9. The management plan report has been revised to make this clearer 
to Port of Tacoma letter, Also aee response No. 11 to POT letter. 

Response 10. Comment acknowledged, See re11ponse No. 5 to POT letter. 

Response 11, See response Nos, 13 and 14 to POT letter. 

Response 12, CotDDent acknowledged. 

HR. BOB H, HORTON - COHHERCIAL FISHERMAN 

co .... ent·l. He employs 1Z5 people at properties located along the Duwammish 
River, Some of the commercial boats rest on the bottom of the waterway when 
the tide is out. Dredging is urgently needed. 

Comment 2, Hie firm haa suffered economic costs due to problems of too 
ataallow water conditions stemming from an inability to dredge. He asked that 
the PSDDA agencies expedite the process leading to an Elliott Bay disposal 
Bite, 

Response 1, 

Response 2. 
as possible 
the process 
followed. 

C0t1ment acknowledged. 

Comment acknowledged. PSDDA agencies are proceeding as rapidly 
to ensure the earliest availability of disposal sites, However, 
leading to a shoreline permit from the city of Seattle must be 

HR, DENNIS GREGOIRE - PORT OF' EVERETT, 

Comment 1, Port of Everett is pleased with the basic premise of the PSDDA 
study and endorses the selection of the preferred Port Gardner disposal site. 

Comment 2. Agree with POT and POS comments, 

Response 1. Comment acknowledged. 

Response 2, See above responses to POT and POS co1111Dents given at public meet
ing and responses to POT and POS written comments. Also see responses to Port 
of Everett written comments, 

HS, JANICE HILLER 

Comment 1, Totally opposed to dumping of any waterial that is toxic. 

Comment 2, According to NOAA studies PSDDA will allow high toxic material to 
be disposed in Puget Sound. Therefore, no dumping is the preferred 
alternative, 
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Response 1. ~ee responses to written comments from Bob and Janice Hiller. 

Response 2. See responses to written comments from the Hillers. 

tt;. NANCY R. HULONGREN 

Comment 1. Concerned over past dumping st Fourmile Rock disposal site. This 
■ite ■hould never be reopened. 

Co1111ent 2. All testing and monitoring should be done carefully, 

C011111ent 3. Laboratories performing the PSDDA tests should be periodically 
checked. 

Coaaent 4. Dredgers should accept the need for·additional protection of Puget 
Sound and the additional costs of using the Sound for disposal. 

Response 1. Comment acknowledged. 

Response 2. Agree. 

Response 3. PSDDA agencies will seek adequate quality assurance from labora
torie■ by specifying testing protocols and requiring submittal of detailed 
QA/Q(; data. 

Response 4. Comment acknowledged. 

• • 

PUBLIC MEETING TESTIMONY - 11 FEBRUARY 1988 
PORT TOWNSEND, WASHINGTON 

HR, DON HOOS - WPPA 

See comments and responses for February 10, 1988 public ~eetlng. 

DR. PAT WENNEKENS - SIERRA CLUB 

Comment 1. PSDDA documents difficult to understand. 

Comment 2, Will PSDDA program meet State~water quality standards? 

Response 1. Comment acknowledged. PSDDA documents revised to improve clarity. 

Response 2, PSDDA plan requires that dredged material approved for disposal 
at PSDDA sites meet State water quality standards, Plan is consistent with 
all Federal and State laws. (See Dr. Wenneken's letter for detailed comments 
and the PSDDA agency responses.) 

HR. ED OWEN - LONE STAR NORTHWEST 

Comment 1. Four of the five waterfront sites used by Lone Star Northwest are 
in need of maintenance dredging. Unconfined, open-water sites are therefore 
very important and should be gade available as soon as possible, 

Comment 2. Private companies should also be given an opportunity to 
participate in the annual PSDllA management plan review. 

Comment 3. Willing to accept the PSDDA evaluation procedure as part of doing 
business. Procedures appear to make good sense. 

Response 1, Situation acknowledged. 

Response 2. All those wishing to participate in annual reviews will be given 
an opportunity to do so. 

Response 3, Comment acknowledged. 

• 
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UNITED STATES DEPARTMENT OF COMMERCE ~ 
N■tlon■I Oae■nla and Atmnpherla Admlnl■tratlon 

Colonel Philip L. Hall 

- NATIONAL MARINE FISHERIES SERVICE 
ENVIRONMENTAL & TECHNICAL SERVICES DIVISION 
847 NE 19th AVENUE. SUITE JSO 
PORTLAND OREGON 97232-2279 
15031 230 !>400 

FEB 1 3 1987 

District Engineer, Seattle District 
Corps of Engineers 
P. o. Box 3755 
Seattle, Washington 98124 

F/NWR5:270 

Re: Puget Sound Dredged Disposal Analysis (PSDDA) Preliminary Draft 
Summary Report and Draft EIS-for the Phase I Area (centeral 
Puget Sound) 

Dear Colonel Hall: 

We have completed our review of the preliminary Draft Summary Report 
and Draft Environmental Impact Statement referenced above and offer 
no objections to its contents or conclusions at this time. We 
believe the preferred program alternatives developed by the PSDDA 
study team with assistance from other agencies will minimize 
potential impacts to valuable fisheries resources, adequately 
monitor disposal site and adjacent area impacts and ensure that 
unacceptable effects are corrected through site management programs. 

Thank you for the opportunity to provide comments regarding the 
potential environmental consequences associated with this proposed 
program. If you have any questions regarding our comments, please 
contact Rob Jones of my staff at (503) 230-5429. 

Sincerely, 

Dale R. Evans 
Division Chief 

cc: Washington Department of Fisheries 
Washington Department of Game 
Washington Department of Ecology 
Fish and Wildlife Service, ES, Olympia 
Environmental Protection Agency 
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Board ol Dlrecton: 
Stanley G. Jones. Sr., Chairman 
Bernard W. Gobin. Vies-Chairman 
Dawn E. Simpson. Secretary 
Stanley G. Jones. Jr., Treasurer 
Donald C. Hatch. Jr .• Member 
Debra L. Posey, Member 
Roy E. Hatch, Member 
Clarence H. Hatch, Executive Director 

8700 TOTEM BEACH ROAD 
MARYSVILLE, WA 98270 

853-4585 

Mr. Frank Urabeck, Program Manager 
Puget Sound Dredged Disposal Analysis 
c/o U. s. Army Corps of Engineers 
P.O. Box C-3755 
Seattle, WA 

The Tulalip Tribes are the aucceaaors 
in interest to the Snohomish, 

Snoqualmie and Skykomish tribes 
and other tribes and bands signatory to 

the Treaty of Point Elliott. 

26 April 1988 

Re: PSSDA Presentation to the Tulalip Fisheries Advisory 
Commission 

Thank you for taking the time on 20 April 1988 to speak with our 
Commission on issues relating to the on-going dredged disposal 
program for Puget Sound. Your presentation was very helpful in 
developing our understanding and position on the dredge disposal 
issues in Port Gardner. 

As we indicated during the meeting, placement of dredged material 
would be preferable away from our fishing activities, i.e. in 
Saratoga Passage. However, it is recognized that the costs of 
disposing of materialsin Saratoga Passage is substantially 
higher. Your discussion of the West Gedney Island site proposed 
earlier by Tribal Staff clarified the reasons that this site is 
unacceptable and why your preferred alternative was developed. 

Of primary concern to the fisheries interests of the Tribes in 
relation to your program is the potential for interference and/or 
conflicts with our fishing activities. We understand that the 
materials to be deposited at the proposed disposal site will be 
extensively evaluated and monitored to ensure minimal impacts to 
the water column and to the bottom resources. Further, as you 
indicated, it will be possible to limit disposal activity to 
periods of time when Tribal fishermen are not fishing thrcugh 
coordination between our Fisheries Department and the Washington 
Department of Natural Resources. If this is indeed the case, 
the Fisheries Advisory Commission will convey to the Board of 
Directors that they have no objection to your proposed site. 

Again, we appreciated your informative presentation. We look 
forward to continued cooperation between the Commission and your 
agency. 

s~j}Y_}jL 
Bill Gobin 
Vice Chairman 
'Iulalip Fish Advisory Commission 
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Plannin1 Branch (1110-2-1150b) 

Kr. Jacob Thoaa1 
State Historic lre1er,ration Officer 
Office of Archaeology and Bi1toric Pre1enatlon 
Department of Coanaunity Development 
111 Weit 211t Ave, Mail1top ~L-11 
Olympia, Washington 93504-5411 

Dear Mr. Thomau 

APR 2 9 1988 

This letter revie\3s Puget Soun!\ Dredged Disposal Analysis (PSDDA) stu:!y 
coordination activities with your office relating to compliance with the 
Rational Environmental Policy Act and Section 106 of the National Historic 
Pre1ervation Act (RRPA). I.,. reque1tin1 confintation of mutual under1tand
ings regarding our progress toward Section 106 compliance 10 that ve may 
finalize our environmental impact etateaent (EIS) and 1upporting documents for 

• the Phase I area (central Puget Sound). 

• 

On January 6, 1988, the U.S. Army Corps of Engineers (Corpe), on behalf 
of the PSDDA agencies, transmitted for your review and cOllllllent a draft !IS 
describing •election of three preferred PSDDA 1ite1 for unconfined, open-water 
disposal of dredged material. In your letter of February 5, 1988, you 
expre11ed concern for the extent of documentation of 1ubmerged hi1toric prop
erties at these sites. You also requested that the Corps con1ider a Memoran
dum of Agreement (MOA) to implement consultation under Section 106 of NHPA. 
By letter dated February 17, 1988, the Advisory Council on Bistoric Preserva
tion (ACHP) expre11ed eimilar concerns. 

lub••'l'lently, ay 1taff hu worked clo1ely with your office, and ve have 
u4erteba ezpaa4ed literature aearche• •• additional field <•tde1can •onar) 
iave1tigatione ef each of th• three preferred di1po1al alt••• Theae 1lte1 ere 
located in llllott lay (Seattle), Port Gardner (Everett) end Commencement Jay 
(Tacoaa). In an interaaency aeetiaa on March 25, 1918, our con1ultant1, Evans
._tlton, lRc. and the tha4ervater Archaeology Con1ortt .. , Inc., pre1ented pre
ll•inary fiadiaa• and recoanendationa. Durina tbl1 .. eting, PSDDA a1encie1 
4l1c•11ed po11ible further cour1es of actlon with Dr. bb Vhitlaa of your 
ataff. 

The following 1ummarizes the current- 1tatus of our historic resource 
investigations. The preliminary report conclude• that no 1ubmerged vessels 
are present- al either the Port Gardner or Commencement Bay disposal sites • 



-2-

The Elliott Jay eite contain• five eonar "tarset•" repre•entlng poeelble eub
••r1•d ve11el1. One (target 3) is identified a• the l.J. Fuller, and ie pre
ewaed to be ell1ible for the Rational bgieter of Bi1torlc Plac••• Thia 
w•••l l• outeide the di•po1al zone. Tari•t 5, teatatively identified a• the 
Hultnaaab and ,o••ibly allalble for the lational la&i•ter, le near enoqh to 
the pre•ent sou •oundary that it l• poe1ible •om• dredged aaterial ■ight land 
•trectly upon lt. The three other object, recorded by tbe ecmar hn• not been 
correlated with any blown fteeele. Of the three, two are nt•ide and one 
(tar1et 4) l1 lul4• th• •l•po•al sone. Taraet• 4 and 5 could tbue euetaln 
direct iapacte, while ve1eel• located further away from the diepoeal ■one 
would be aradually buried owr the 40 or aore year• that tba eite would be 
used. 

The PSDDA agencies have evaluated variou• aeane to avoid direct impacts. 
Two option• are being considered to protect target 51 (a) ■ove the location 
of the di1po1al zone 375 feet eoutb-•out:hweat of the present zone or (b) 
re1trict acce•• by dredger• to the northern ••ament of the di•po•al sone. Due 
to other re1ource conflict• it la not feasible to •ove the disposal zone 
enough to avoid target 4, which le of unknown bi•toric eignificance. 

Ba•ed on current biblio1rapbic information, my •taff hu concluded that a 

• 

Deter■ination of Eligibility for the lational aegi•ter i• appropriate for • 
target 3 (the fuller). We propose to enter into an MOA vith your office and 
wilb the ACHP as •oon as po11ible, presenting our plan of action regarding all 
five target ■ that have been found on the •ite. Tbe propo1ed plan has been 
di1cuesed with your office and the ACHP. There i• tentative aareement that 
iaplementation of the plan would con•titute •itigatlon for di•po1al effects 
that could occur to eligible eulaerged propertiee and •eat the compliance 
requirements under Section 106 of tmPA. 

Plan of Action. The PSDDA agencie1 will retain a contractor who will 
att .. pt, through an underwater remotely operated vehicle (IOV), to videorecord 
all five eonar tar1ete. A profeeeionally qualified aarine arcbeologi•t will 
aonitor the aov activity and evaluate the recording•. The recordin1• of tbe 
tar1et• will•• rerievad for •l•torical •lplficnce \y·a, •taff. The acw 
actl-ri.ty vlll be perforaed la June after the •prina runoff ,-riod i• over. If 
an laltial tut of the aov 1y•t• l• eucce••ful we wl.11 record all fl•• tar
a•t•. Tho•• which la the opinion of •Y 1taff aeet ••tional l.egieter eliaibil
lty erlteria will•• fully 4ocaaente4. Tho•• wblch 4o not will 1>e ainlaally 
recorded. If the aov laagu are not adequate &ua to eite condition• or if 
■ore than 10 field daye of effort are required, the R09' work will be terai
uted. We vill view taraet• 4, ,, 5, 6, and 12 ln that order, •••1mln.a the 
teet la eucceeeful. 

• 
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If the aov reconnai11ance reveal, that the tentatively identified 
Multuomah or other v••••l• are eligible for the Wational •e1i1ter, we will 
prepare Detaralutlon1 of lligibility and ~ffect for th•. If the aov te•t l1 
aot ■ucce11fult • will complete an expanded ~i1torical record• re1earch on 
the Puller ad Multnoaah. 

My 1taff h• al10 di1cu11ed our coneeru regarding the 1chedule for opeu
ina the llliott lay di1po1al 1ite ia relation to th• Section 106 coapllace 
proce11. We anticipate that a 1boraline permit could be Jt'aDte4 by the city 
of Seattle to the Wa1hiagton Depart1aent of Ratural lle1ource1 for the llliott 
Bay aite by Auguat 1, 1988. While the permit ROV recording of eligible 1bip1 
would be completed before the permit i1 aranted by the city, the expanded 
recorda ruearch and Detanaination1 of Eligibility and Effect may not be com
pleted until later. It l• ay under1tanding that an MOA 1hould be 1igned by 
both your office and the ACHP prior to filing the Record of Decision (ROD). 
Pederal actions leading to disposal at the 1ite can follow filing of the ROD. 
Al10, I understand that an MOA need only 1tipulate the plan of action leading 
to full compliance vith Section 106. Accordingly, ve are now preparing an MOA 
base~ on this understanding. 

As the Determinations of Eligibility and Effect for the Fuller an~ the 
MOA will not be available to you until after May 12 when the PSDDA EIS ia 
acheduled to be aent to the printer, 1 ask that you confirm the foregoing by 
letter to Mr. Frank Urabeck, PSDDA Study Director, by May 6, 1988. Thie vill 
permit us t.o present t:he alatus ·of cocn-dinat ion in the final EIS. 

If you have questions or commenta, please direct thein to Mr. Urabeck at 

telephone (206) 764-3708, or Mr. David Munaell, Staff Archeologist, at tele
phone (206) 764-3630. 

'1nclo1are1 

Cople ■ Puruh'heda 
C.ea aext page) 

Sincerely, 

'll:RCE B. I.OUlfflBB 
Lt. Colonel, Corp1 •f lnalnaer• 
Actlq C01111ander 



Copi•• raruiabeda 

Hr. aobie auaael 
v.s. lnviro•ental Protection 

Agency, halon X 
1200 listh A•eaue 
Seattle, Va•hiaatou 98101 

Mr. John Malett 
U.S. Environmental Protection 

Agency, Region X 
1200 Sixth Avenue 
Seattle, Yashingtoo 98101 

Mr. Mike Palko 
Washington Department of Ecology 
Maihtop PV-11 
Olympia, Waabington 98S04 

Mr. Steve Tilley 
Washington Department of 

Natural Resources 
Karine Land Management Diviaion 
Mailatop !X-12 
Olympia, Washington 98504 

Hr. Dave Jamison 
Washington Department of 

Batural aeaources 
Marine Land Management Division 
Kaihtop BX-12 
Ol1111pia, Vaahiuaton 98504 

Ke. ••rbara l.ic:hh 
· Wa1hiqtou 'Departant of lcology 

llailatop n-11 
·Ol,-pia, Wa1hia1toa 98504 

routing and cc's see next page 
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Hr. bn Lee 
V.1. lnvironaental Protection 

Ageacy, lesion I 
1200 lixth Avenue 
Seattle, Vaahington 98101 

Mr. Crea lorl le 
Washington Department of Ecology 
Mai ht op PV-11 
Olympia, Washington 98504 

Mr. Keith Phillips 
Waahington Department of Ecology 
Ka!latop PV-ll 
Olympia, Washington 98504 

Mr. John DeMeyer 
Wa1hington Department of 

Ratural &e1ource1 
Marine Land Management Division 
Mailatop IX-12 
Olyapia, Waahington 98504 

Hr. Alan Stanfill 
Advi1ory Council on Historic 

Preaervation 
730 Simms Street, !loom 450 
Golden, Colorado 80401 
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CHUCK CLARKE 
Director 

STATE OF WASHINGTON 

DEPARTMENT OF COMMUNITY DEVELOPMENT 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 

111 West Twenty-First Avenue, KL-11 • OJ,ympia, Washington 98504-5411 • (206) 753-4011 • SCAN 234-40 I I 

Colonel Phillip Hall 
Department of the Army 
Seattle District, COE 
P.O. Box C-3755 
Seattle, WA 98124-2255 

Dear Colonel Hall: 

May 9, 1988 

Log Reference: 1008-F-COE-S-04 
Re: Puget Sound Dredged Analysis 

(PSDDA) 

Ve have reviewed the letter of April 29, 1988, from Lt. Colonel Rance 

Rountree, and your proposed plan of action for the Puget Sound Dredged 

Disposal Analysis (PSDDA) compliance with Section 106 of the National 

Historic Preservation Act. 

Ve concur with the preliminary information from your archaeological and 

prehistoric sensing research that suggest the A .J. Fuller may be 

eligible for the National Register of Historic Places. We concur with 

your plan of action and agree that implementation of this plan should 

satisfy the Section 106 requirements. Also, based on discussions with 

the Advisory Council on Historic Preservation, we agree, that the 

completion of an HOA (as outlined in your letter) and the ROY recon

naissance there is no reason why your record of decision cannot be 

filed and the Elliot Bay disposal site made available for use. We look 

forward to finalizing the proposed Memorandum or Agreement. 

Please feel free to contact us should you have any questions. We look 

forward to working with you on the ROY activities. 

E. Thomas 
Historic Preservation Officer 

mr 

cc: Robert Fink 

Archaeology and Historic Preservation • Community Services • Emergency Management • Fire 

Protection Services • local Development and Housing • local Government Services • Public Works 
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MAY 9 1988 

Mr. Frank Urabeck, Director 

UNITED STATES DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Northwest Region 
7600 Sand Point Way N.E. 
BIN Cl5700 Bldg. l 
Seattle, WA 98115 

F/NWR5 

Puget Sound Dredged Disposal Analysis Study 
U.S. Army Corps of Engineers 
Seattle District 
P.O. Box C-3755 
Seattle, WA 98124-2255 

Re: Draft Response of April 29, 1988 to National Marine Fisheries Service March 

24, 1988 Comments Concerning the Puget Sound Dredged Disposal Analysis 

Phase I Draft Environmental Impact Statement and Technical Appendices 

Dear Mr. Urabeck: 

Per your request, the National Marine Fisheries Service (NMFS) has reviewed your 

draft response and offers the following comments to supplement our March 24, 

1988 letter regarding the Puget Sound Dredged Disposal Analysis (PSDDA) Phase 

I draft comments referenced above. 

NMFS acknowledges the need for and supports the development of an open-water 

dredged material disposal program as an available alternative for the management 

of such materials in Puget Sound. In this regard, we commend the concerted efforts 

of the principal PSDDA agencies to accommodate the economic development of 

the Puget Sound region in an environmentally acceptable manner. 

We believe the designation of specific disposal sites in each of the major urban 

embayments of Puget Sound (Commencement, Elliott, and Port Gardner Bays), 

is necessary to provide regulatory agencies and resource managers with both immediate 

and long term practicable dredged material disposal alternatives. We concur with 

the selection of the preferred disposal site at each of these locations subject to 

the concerns expressed in our March 24, 1988 letter. 

The implementation of PSDDA guidelines that limit disposal activities to sediments 

that pose no adverse impacts to aquatic organisms facilitating the preservation, 

restoration, and enhancement of Puget Sound's estuarine resource remains our 

primary objective. Considering the importance of these resources to the socio

economic welfare of Washington State, we believe the protection of aquatic ecosystems 

in Puget Sound should be afforded priority consideration by the PSDDA program. 

With this objective in mind, NMFS: 



2. 

1. Is prepared to review proposals carefully in Site Conditions 1 and 2. on a case-by-case • 
basis to evaluate the potential impact from open water disposal. We recognize 
that a determination will be necessary "that there is no practicable alternative 
before open-water disposal can be allowed" (as stated in your draft response) 
to avoid unnecessary adverse impacts to important public trust resources. (In 

accordance with regulations promulgated pursuant to Section 404 of the Clean 
Water Act and the National Environmental Policy Act.) 

2.. Concurs with your draft response which states "there is a need for better biological 
testing to fully assess chronic and sublethal effects of sediment chemicals of 
concern". We intend independently to continue our development of scientifically 
acceptable sediment bioassay techniques to improve sediment testing and monitoring 

programs aimed at protecting aquatic resources. Our results will be made available 
for possible use in the PSDDA program. 

Thank you for this additional opportunity to express our position concerning key 
elements of the proposed PSDDA management program. If you have any questions 
concerning the contents of this letter, please contact Merritt Tuttle of my staff 
at (503) 2.30-542.4. 

Sincerely, 

Rolland A. Schmitten 
Regional Director • 

• 


