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SUNl1ARY 

This final Environmental Impact State,:cent (FEIS) evaluates alternatives 
considered in selecting public multiuser unconfined, open-water sites for the 
disposal of dredged material in the Phase lI area of the Puget Sound Dredged 
Disposal Analysis (PSDDA), a comprehensive study of unconfined dredged 
material disposal in deep waters of Puget Sound. The study is being 
undertaken as a cooperative effort by the U.S. Army Corps of Engineers 
(Corps), U.S. Environmental Protection Agency (EPA), and the State of 
Washington Departments of Natural Resources {DNR) and Ecology (Ecology). A 
management plan for the Phase II area (north and south Puget Sound) has been 
prepared which identifies selected unconfined, open..,..ater disposal sites, 
evaluation procedures for dredged materiel being considered for disposal at 
these sites and site management considerations including environmental 
monitoring. This surm,ary contains information from both the envirolll!lental 
impact statement and the Phase II Management Plan Report (~PR) and Disposal 
Site Selection Technical Appendix which are adopted as part of the FEIS by 
reference. Also adopted by reference are the Phase I (central Puget Sowid) 
FElS and other program documents (Phase I MPR, Evaluation Procedures Techaical 
Appendix, Disposal Site Selection Technical Appendix, and Management Plan 
Technical Appendix). 

The Corps EPA, UNR, and Ecology began the PSDDA study in April 198S. The 
study is a 4-1/2-year-long effort being conducted in two overlapping phases, 
each about 3-1/2 years in length. As shown in figure 1, Phase I covered 
central Puget Sound, including the Sound's major urban centers, Tacoma, 
Seattle, and Everett. Draft Phase I doctuDents were prepared and distributed 
during January of 1988 for public review and conment. The final Phase I 
documents were released in June 1988. 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, 
This report covers the final findings for the Phase II area. Draft Phase II 
docwoents were released for puhlic review in March 1989. 

PUGET SOUND NAVIGATION AND DREDGING 

Navigation waterways of Puget Sound have played a vital role in the region's 
economic development and growth. There sre 34 port districts serving the 
region. Some SO miles of navigation channels, about 50 miles of port terminal 
ship berths, and more than 200 SID8.11 boat harbors must be periodically dredged 
to maintain the commercial and recreational services provided by these 
facilities. OVer the period 1970-1985, an estimated 2li.8 million cubic yards 
{c,y,) of sediments were removed from Puget Sound harbors and wateNays by 
various dredgers, These included private developers and public entities 
(e.g., Federal and State agencies, ports, and local governments) responsible 
for funding and undertaking dredging projects. To place this activity in some 
perspective, periodic dredging for navigation improvemmt 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, 
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• f~GET SOUlfD DREDGED MATERIAL DISPOSAL 
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lli:;.to.c:i,;:J'.rac~ice. During early development 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 
environmentally important tidal areas, wetlands, and marshes. Consequently, 
nearshore 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 relatively deep marine waters is expected to be 
a preferred option for environmental, as well as economic, reasons. 

Public Unconfined, Qpen-Water Disposal Sites. Until 1970, dredged material 
was discharged at Puget Sound sites generally selected by each dredger. At 
that time, disposal site designation guidelines were formulated by an 
interagency committee chaired by DNR, and more than 10 specific 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 
remaining 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 same period, it can be concluded that only about 
3 percent of the total annual sediment loading was due to dredged material 
disposal. 

~ey Regulatory Autbodtie..l;_. Section 404 of the Federal Water Pollution 
Control Act (F\.IPCA) All>endments of 1972 established a peI1Dit program, 
administered by the Secretary of the Anny. 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 foI1D 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 F\rlPCA was substantially amended as the Clean Water Act (CWA) 
which was further amended in 1988. 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 "unac<'eptable adverse impact" to aquatic ecosystems. 
Simultaneously, 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. 

Congress 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, will comply with 
the applicable provisions of the State and Federal water quality laws. This 
certification is required for any Federal activity, and frmn any applicant for 
a Federal permit to conduct any activity, which may result in any discharge 
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into State waters. Compliance with Section ~01 also ensures that any such 
discharge will comply with the applicable provisions of Sections 301, 302, 
303, 306, and 307 of the CWA and relevant State laws. 

Predged Material Research- Considerable nationwide research has been 
accomplished si~ce the early 1970's through the Corps' Dredged Material 
Research Program (ct!RP} in assessing the environmental effects of dredged 
material disposal. This research has been used by the Corps in making 
decisions on dredged material disposal. ct!RP has shown that most dredged 
material is acceptable for open-water disposal and can have many beneficial 
uses, including fish and wildlife habitat development. As part of the Il1RP, 
studies were conducted in Elliott Bay and elsewhere in Puget Sound. Puget 
Sound examples of beneficial use of dredged material in Puget Sound include 
Jetty Island at Everett, clam habitat development at Oak Bay Canal, and a 
heach feed erosion control project at Keystone Harbor on Whidbey Island, 

5.IT.J..l~J:lill:f LEADING TO PUGET ™-1)1!.EDGED DISPOSAL ANALYSIS 

CW.u,;:e of Qisi;iosal ..situ- In the Phase I area, the Elliott Bay 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 Cormnencement Bay site closed in 
June 1988. New Phase I area disposal sites became available in December 1988 
at Commencement Bay and Port Gardner, and in March 1989 at Elliott Bay. Use 
of these sites is subject to compliance with the dredged material management 
plan adopted by the PSDDA agencies in June 1988. 

By Hay 1989, there were no disposal sites available in the Phase IJ area. The 
Admiralty Inlet, Bellingham Bay, Bellingham Channel, Padilla Bay, Skagit Bay, 
Port Angeles, and Steilacoom sites in use prior to that time had all been 
closed. This condition has created uncertainty with regard to future disposal 
of dredged material in the Phase II area and highlights the urgency of having 
an acceptable dredged msterial disposal management plan for this area. 

P11.s.t D_u!lW .. l'llilerh.l 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 authorit:ed 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 
progranmatically for Corps projects, were also required, aa appropriate, for 
non~Corps permit applicants. 
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Case-by-case evaluations did not provide local authorities with sufficient 
nssuranc:e that "quatic resources at the disposal aitea 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 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 
Fourrnile Rock criteria became a condition of the local shoreline permit iBsued 
by the city of Seattle and the Port Gardner criteria a condition of the city 
of Everett permit for the existing Port Gardner site. SubBequently, in 1985, 
Ecology developed the Puget Sowid Interim Criteria (PSIG) to ensure that the 
<>tiler Puget Sowid diBposal sites did not e,q,erience similar problems. These 
criteria, which expire in 1989, have been used in the interim pending 
development of regional sowidwide guidelines for dredged material disposal. 

r.~•:i .. L.Soood Pollution and Contaminated Sediments- The past practice of 
discharging witreated or only partially treated industrial and mwiicipal 
effluent into Puget Sowid, combined with potentially hanPful chemicals from a 
variety of other point and nonpoint sources, has resulted in the degradation 
over time of the water and sediment quality in some areas of Puget Sowid. 
lncreaBing 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'B ecosystem. Recent efforts to establish better regulatory 
control of pollutants at their source M~e resulted in general 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 
remain, however, because the sediments near industrialized and developed areas 
may remain contruninated from past waste discharge practiceB. This is because 
potentially harmful and persistent ch..,.icals tend to bind to the sediment 
particles and settle to the bott""'. While considerable source control has 
occurred, more is needed. 

Data indicate that pollutants which enter major harbor areas thrnugh various 
sources, have accumulated over time in a variety of shoreline areaB, including 
navigation cflannels and vessel berthing locations. Dredging to maintain the 
sound's navigation Bystem, must sometimes involve the removal and disposal of 
contaminated sediments. 

The PSDDA study has recognized the requirement for dealing with contS111inated 
sedimenl.s. However, the study focus has been primarily on dispoBal of the 
majority of dredged material which is expected to be found relatively "clean" 
and therefore acceptable for unconfined, open-water dispoBal at designated 
public multiuser sites. These are locations where any dredger can dispose of 
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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 w,derway which addresses the specific requirements of 
dredged material found unacceptable for disposal at the PSDDA designated sites. 

-~!JG&! _fillllND DREDGED DISPOSAi.. ANALYSIS ( PSDDA) 

Environmental and economic considerations support the need for long range 
regional planning as a lasting, effective solution for dredged material 
disposal problems. PSDDA was established because disposal alternatives no 
longer can be planned independently for multiple projects in a given area. A 
regional dredged material disposal mansg=ent progrwu offers a much greater 
opportunity for ~vironmental protectirm, reasrmable project costs, and 
greater public acceptance than case-by-case decisioru!\aking. A dredged 
material disposal management plan for unconfined, open-water disposal was 
completed in June 1988 for the Phase I area. A plan for the Phase II area has 
also been developed through the PSDDA study. These plans are unique to the 
Puget Sound area because the data supporting many elements of the plans are 
Puget Sound based. Also, the plans reflect the social values of this region 
and are responsive to the unique role from a national perspective, of local 
government, in the management of open-ater dredged material disposal sites. 
The Phase 1 and II plans are meant to be viewed as part of a single overall 
plan for the entire Puget Sound area. 

Stwlv Goal and Objectives- The goal of PSDDA is to provide publicly 
acceptable guidelines governing environmentally safe unconfined, open-water 
disposal of dredged material, thereby improving consistency and predictability 
in the decisionmaking process. Puhlic acceptability involves consideration of 
a wide range of factors. Among these are technically sowid evaluation 
procedures and practicability, which includes cost effectiv~ess. 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 aites; and (3) formulate 
site use management plans that will ensure adequate site use controls and 
program accountability. 

S!;J.!,;ly_J,J.Jlli1.atUma. The PSDDA Federal and State agencies have identified 
disposal sites and site management plans only for wiconfined, open-water 
disposal. Locations for conventional upland/neershore sites or confined 
disposal sites (confined aquatic or upland/nearahore) have been specified. 
There are several reasons for this. First, disposal in Puget Sound waters 
principslly involves Federal and State authorities while, disposal on land 
(especially for contaminated material) is closely associated with local 
goVeCTlfflent decisions regarding land uses. And second, the State of 
Washington, in a study initiated in 1988, is addressing confined disposal 
options and associated testing procedures, building on PSDDA studies. 

An evaluation comparing the potential impact of dredged material disposal to 
Lhe impacts of other water-related activities in Puget Sound is beyond the 
scope of this study. However, it is recognized that the limited quantities to 
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be dredged and the conditions imposed by regulatory agencies make it very 
likely that dredged material disposal at unconfined, open-water sites will 
have little potential for affecting the ecosystem of Puget Sound. This 
conclusion is supported by information derived from PSDDA studies and 
presented in various program documents. 

~SDDA PHASE II (NORTH AND SOUTH PUGET SOUND) 

S...t~ID_L:i.rt.slillli• The following are key findings of the PSDDA study for the 
Phase IJ area: 

• About 7.2 million cubic yards (c.y.) of bottom sediments could be 
dredged from Phase II area harbors and watervays over the period 1985-2000 as 
compared to the 7.9 million c.y. removed between the years 1970 to 1985. 

• The Phase II management plan addresses the needs of unconfined, 
open-water disposal including (a) disposal site locations, (b) dredged 
material evaluation procedures, (c) disposal site management, (d) disposal 
site environmental response monitoring, and (e) dredged material data 
management. 

4 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 volwues that can be placed in unconfined, 
open-water disposal sites. However, through the year 2000, based on PSDDA 
projections and estimates, about 6.2 million c.y. of future Phase II dredged 
material is expected to be found acceptable for unconfined, open-water 
disposal. This compares with 3.2 million c.y. of dredged material actually 
placed in Phase Il waters frOl!l 1970 through 1985, In the past, not all 
acceptable material was placed at public open.....,ater disposal sites. Huch was 
used for landfill or other beneficial purposes, This is anticipated in the 
future, too. 

4 The PSDDA Phase II disposal sites can acCOIDIIIOdate the projected volumes 
of acceptable dredged material well beyond the year 2000 (the period of 
projection). 

• Hore extensive dredged material sampling and testing will be required 
than in the past, as well as improved disposal site management, including 
increased permit compliance inspections and environmental monitoring 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 PSIC, but 
less than that experienced under PSIC. Hore dredged material is expected to 
be found acceptable for unconfined, open-water disposal under PSDDA evaluation 
procedures as compared to the interim criteria, Other disposal options, 
including confined aquatic capped, nearshore, and upland 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 more than compensate for increased costs of sampling, testing, and 
disposal site management • 
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• Overall, more extensive and rigorous testing and monitoring resulting 
fr0tt1 PSDDA is expected to be less costly than if the PSIC were used entirely 
throughout Puget Sound. However, the PSDDA testing and monitoring costs and 
coats associated with more material requiring confined disposal than was the 
case prior to PSIC, will be significantly higher. Ihe aggregate of these 
increased coste may result in some projects either not being dredged in the 
future or dredged at a reduced level. Ihis could have a disruptive or adverse 
impact on the affected interests. Similarly, depending en the specific port 
or coR111odity(ies) involved, there is a potential for COIIIIIOdity and route 
shifts which may in turn have localized economic and social impacts. Such 
impacts will be less than if ''Jlo Action" or PSIC were to be implemented. It 
is not possible to quantify either the impacted interests nor the magnitude of 
the economic or social impacts. 

• Environmental consequences were considered as various elements of the 
management plan were addressed. This is reflected in the locations choBen for 
the selected disposBl sites, as well as the disposal guidelines chosen for 
site management. Environments! impacts resulting from disposal at the 
prnferred sites are not expected to be significant, as discussed in this PSDDA 
Phase II FEIS, 

• The Phase II plan fully complies with the objectives of the Clean Water 
Act lo restore and to maintain the environmental quality of the Nation's 
waters. Also, it is consonant with all applicable State and Federal laws and 
the adopted PSWQA 1987 Puget Sound Water Quality Management Plan. 

• Indian treaty fishing rights and protection of those rights were 
addressed and docW11ented as part of the PSDDA process. 

~oagement Plan. Key elements of the PSDDA Management Plan for the Phase II 
area are: 

• Public Multiuser Unconfined, Open-Water Disposal Sites. Five public 
multiuser unconfined, open-water disposal sites have been identified as 
preferred. Selection and approval of these sites will partially satisfy the 
future dredged material disposal needs of the Phase II area. Ihe Phase II 
area is generally less urbanized and industrialized than the Phase I area, and 
generally has fewer significant waste discharges into marine waters. 
Accordingly, over 85 percent of future dredged material volumes is expected to 
be found suitable for unconfined, open-water disposal. This contrasts with 
about 60 percent in the Phase I area and 90 percent nationally. Ihe estimate 
of acceptable material for the Phase II ares is based on existing (primarily 
surface) sedhn,,nt data which may reflect areas of higher contamination. 
Actual volumes found suitable for disposal ""'-Y be more or leas, and will 
depend on test results and subsequent evaluations by regulatory agencies. 

Phase I sites are all in nondispersive locations; that is, 11\8.terials disposed 
at the sites are generally expected to stay onsite. Nondispersive Phase II 
sites for unconfined, open-water disposal have been identified in south sound 
in the Niaqually reach between Anderson and Ketron Islands, and in north sound 
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in Bellingham Bay. The Anderson-Ketron Island site is located in an area 
relatively free of important biological resources and hUDJan use activities. 
The Bellingham Bay site is near important fishery resources and human use 
activities. Dispersive, unconfined, open-water disposal sites have been 
identified in Rosario Strait, near Port Angeles, and near Port Townsend. A 
dispersive site is one in which materials will rapidly move offsite due to 
energetic currents. It was necessary in Phase II to select some dispersive 
sites as all nondispersive environments in the vicinity of the Rosario Strait, 
Port Angeles, and Fort Toimsend sites are generally inshore and in shallow 
water where resource values are relatively high. The selected and alternate 
sites considered for each area vary in size due to depths and tidal current 
regimes. 

The Anderson Island/Ketron Island selected nondispersive site is approximately 
3 nautical miles (nm) west-southwest of the town of Steilacoom, between 
Anderson and Ketron Islands. The Bellingham Bay selected nondispersive site 
is approximately 3.5 nm south-southwest of the city of Bellingham and 1.2 nm 
west of Post Point. The Rosario Strait selected dispersive site is 
approximately 2 nm south of Cypress Island and 1.8 nm west of Fidalgo Island. 
The Port Angeles selected dispersive site is approximately 3 nm north of Ediz 
Hook. The Port Townsend selected dispersive site is approxiinately 6 nm north 
of Discovery Bay or 6.5 nm northeast of Dwigeness Spit. 

All sites have been chosen to avoid natural and human resources to the maximum 
extent practicable. This document concludes that disposal at the selected 
sites will not cause significant adverse impacts. 

a Evaluation Procedures. Comprehensive dredged 111Sterial evaluation 
procedures governing sampling, testing, and test interpretation (disposal 
guidelines) were developed through PSDDA to ensu.re 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. 1371(a)). 

a Site Management Plans. Disposal site management plans have been 
furmulated to address navigation and discharge conditions and subsequent 
disposal site environmental monitoring. The Phase II monitoring plan is 
intended to ensure that acceptable conditions at the sites are maintained and 
lo provide a basis for any necessary adjustments to site management plans. 

A.1.ter.[ljl,tives. This FEIS describes, identifies, and evsluates selected and 
alternative disposal sites. Site management at the selected sites will 
include the application of PSDDA evaluation procedures to assess the 
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acceptability of dredged material for unconfined, open-water disposal. 
Evaluation procedures are described in the accompanying H'JPR and in the 
Phase I HPR and Evaluation Procedure Technical Appendix (EPTA). A no-action 
alternative, which would continue use by Ecology and EPA of the PSIC for 
determining suitability of dredged material for disposal at single-uBer sites 
is presented in the FEIS. This alternative would result in very limited 
unconfined, open-water disposal in southern and northern Puget Sound due to 
the application of the restrictive PSIC and discontinuation of public 
multiuser disposal sites in the Phase II area. The latter would likely occur 
because local governments have established shoreline permit conditions for 
multiL,ser sites that probably could not be met by most dredgers. These 
conditions require that environmental documentation, and site and material 
evaluations be accomplished as was done 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 dispossl options may be cost prohibitive. Social impacts could include 
lost employment and reduced property values. Some adverse environmental 
impacts may also occur during the construction of new facilities even if those 
sreas with channel dependent marine facilitieB sre relocated to waters 
accessible to navigation without dredging. 

• Jliliponl Guidiliui:iL.11.t. .. AJternative Disposal Sites. The intent for 
Phase II was to preferentially locate nondispersive sites where all disposed 
dredged material would be confined onsite due to weak currents in naturally 
depositional areas or bys confining bottom bathymetry. Zones of siting 
feasibility (ZSF) were sought that would maintain a minimum buffer distance 
fram shorelines and human use functions (for a fuller description of this 
process, see section 2 and Phase lI DSSTA). However, it soon became evident 
that it was not possible to identify =re than one such site in the south 
sound and one in the north sound. Thus, only two nondispersive areas were 
identified where material would generally be retained. Accordingly, in order 
to satisfy regional needs for reasonably accessible disp0sal sites, it was 
necessary to identify in the other three disposal areas dispersive sites where 
disposed materials would be expected to erode and be borne away rapidly by 
strong currents. The Phase II nondispersive sites were similar in current 
regime to the Phase I sites; therefore, the Phase I disposal guidelines have 
been adopted for the Bellingham Bay and Anderson Island/Ketron Island sites. 
The disposal guidelines assure that discharged material will not cause 
unacceptable adverse effects at the sites or in the adjacent environments. 
Monitoring will be used to verify these expectations. In dispersive sites it 
is difficult to monitor effects since the material will move away rapidly. A 
more restrictive disposal guideline has therefore been established for the 
Port Angeles, Port Tc:,,msend, and Rosario Strait sites. 

• l\..llimative Nondispersive Disposal Sit..e.s.. The alternative south sound 
disposal site is located between Anderson Island and Devils Head (southeastern 
tip o( Kitsap Peninsula). The center of the disposal zone is in 238 feet of 
water in a relatively flat ares. The alternstive site has somewhat higher 
currents than the selected site and is considered marginal in nondispersive 
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• character. Weaker bottom tidal current (nondiaperaive) areas tend to be 
locations where sediments naturally settle out of the water. Therefore, 
dredged material placed at these depositional locations would tend to stay 
there. Grain size and other characteristics of disposal site sediments 
support the premise that the area is depositional. However, the Anderson 
Island/Ketron Island site was selected because the site is in a natural 
bowl-shaped depression and studies have shown the location to be depositional. 
Also the selected site has fewer conmercially valuable benthic invertebrate 
resources. While neither the selected nor altemate sites has Dungeness crab, 
the Devils Head site has relatively more pandalid shrimp and a valuable 
herring fishery. 

• 

The altemative disposal site (A-2) in Bellingham Bay lies 2 run southwest of 
DNR's existing disposal site in the inner bay in waters of 96 feet deep. A 
second (A-1) altemative site is located 3.5 nm southwest of Bellingham Harbor 
in waters 95 feet deep. Site A-1 was originally preferred, but it was found 
to be in conflict with bottomfish trawling. The Washington Department of 
Fisheries (WDF) reconmended a site (selected location) between the two 
alternative sites as the best overall location that minimizes conflicts with 
co111nercial trawling vessles and avoids significant adverse effects to shrimp 
and crab resources. All sites (altemate and selected) are in areas that are 
clearly depositional {nondispersive). Also, site use restrictions {site 
closed November 1 to June 15) are proposed to further protect Dungeness crab 
resources and flatfish spawning activity, (Crab and shrimp resources were 
observed to be lowest in the "open period" between June 16 and October 31.) 
The selected site along with seasonal restriction represents an acceptable 
compromise between natural resource concems and the needs of navigation 
dredging. 

• Al~_ernative Dispersive Disposal Si!&.ri.• The Rosario Strait zsr is 
located in the most energetic area studied. The selected site is near the 
center of the ZSF and the alternative site lies to the east and overlaps the 
site perimeter of the selected site. Natural resource studies on and around 
the ZSF indicated that, while neither site had Dungeness crab resources, the 
alternate site had some shrimp resources and the prefered site had none. 
Accordingly, the preferred site was selected because it has fewer fishery 
resources of concern. 

The Port Angeles selected disposal site lies at a depth of approximately 
435 feet. The alternative site at a depth of 445 feet. Because of relatively 
small differences in the estimated seasonal densities of scallops and pandalid 
shrimp resources, neither site has an advantage over the other from a resource 
impact standpoint. Accordingly, the selected site was chosen based on the 
fact that it is about 1.5 nm closer to Port Angeles than the alternative 
site. A site use restricticm has been proposed by WDF And adopted by the 
PSDDA that will close the site from September l to Nove~ber 30 to avoid 
impacting peak shrimp populations, 

The selected Port Townsend site lies on the edge of the 2SF as site 
adjustments were made to reduce the potential conflict with oceangoing vessels 
using the U.S. Coast Guard designated navigation lanes, 
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The center of the disposal zones of the selected and alternate sites are at a 
depth of 360 feet. The selected site, while slightly less energetic, was 
chosen because pandalid shrimp and scallop resources are less abundant than at 
the alternative site. A site use restriction of September 1 to November 30 
has also been adopted at the Port Townsend site to avoid impacts to peak 
shrimp populations. 

Envl~Qn.J!!i!filal Analysis. The disposal sites were selected after careful 
consideration of a nwnber of factors, including biological resources, human 
uses, physical parameters and haul distances from dredging projects. The 
selected sites are in locations where significant adverse environlllental 
impacts to the quality ~f the natural and human envirornRent (per NEPA) are not 
anticipated and human use conflicts have been minimized to the maximwn extent 
practicable. A full discussion of the envircm.mental impacts associated with 
the alternatives is contained in this FElS. An EIS has been prepared to 
"encourage and facilitate public involvement in decisions which affect the 
quality of the hUR111.n environnumt" (40 CfR 1500.2). 

The five sites selected for the Phase II area are intended to meet the 
disposal needs of the north and south sound 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-w,iter disposal sites, primarily due to exhaust emissions from 
the internal combustion engines of the disposal equipment. Localized increases 
in noise levels may also occur during disposal operations. These adverse 
effects from noise and on air quality at the disposal sites will be 
short-term, intermittent, and relatively buffered from other human uses, and 
are not considered significant. Long-term or persistent adverse effects are 
not anticipated. 

Only temporary reductions in water quality ,it and around the disposal sites 
are expected during disposal operations. These include minor depression of 
dissolved oxygen, short-term increases in turbidity, and insignificant release 
of organic matter and sediment-associated chemicals of concern. These effects 
will be primarily associ,ited with the dispoaal plume. Though they may be 
measurable throughout the water column, the effects will be most noticeable in 
the bottr,,,, 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 quality will be minor and temporary, with rapid 
dilution or dispersion subsequent to disposal. In general, turbidity 
associated with disposal operations is substantially less than that occurring 
during riverine, high-water discharge periods, or from vessel passage in 
navigation channels, whe<l a vessel propeller approaches the bottom of a 
waterway. Significant or unaccept,ible effects are not anticipated. 

Depending on the concentrations of chemicals in existing sediments the quality 
of sediments may either decrease, remain the same, or increase at the disposal 
sites. For the Anderson Island/Ketron Island site, an increase in sediment 
chemical concentrations is expected, given the relatively undisturbed existing 
nature of this area. However, at the Bellingham Bay site the sedimentary 
chemical concentrations are expected to re111Sin the same, or perhaps improve. 
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The PSDDA disposal guidelines would allow chronic sublethal effects to occur 
at the Anderson-Ketron Island and the Bellingham Bay disposal sites due to the 
presence of chemicals in dredged material. However, most of the dredged 
material discharged at the sites is not e:i<pected to produce those effects. As 
with the Phase I nondispersive sites, monitoring will be performed to verify 
that unacceptable conditions are not developing at these sites. Disposal 
guidelines for the three dispersive sites are more restrictive because 
biological and chemical monitoring cannot be accomplished at these sites due 
to the strong currents which will rapidly disperse the deposited dredged 
material. 

State water quality standards (WAC 173-201) will be met at all sites. At each 
nondispersive 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. 
Individllal project water quality certifications which authorize the discharges 
will reference the calculated dilution zone, wherein no acute conditions to 
the aquatic biota will be allowed (WAC 173-201-035(4)(11)). In sumtnary, 
ndverse effects on water quality and biota from dredged material chemicals are 
not expected to be significant. 

Portions of the disposal sites will be physically l.Jllpacted by the discharging 
of dredged material. During this periodic physical disruption, the l.Jllpacted 
areas will be temporarily removed from benthic production. These losses 
should not be significant, as the aites have been located and would be managed 
tu minimize adverse effects on significant biological resources. At the 
dispersive sites, tidal energetics will prevent material from accumulating and 
local physical effects will be minl.Jllized by requiring the tug and barge to 
eontinue moving during the dump, further spreading the material. 

Benthic, sessile (immobile) species present at the center of the 
nondispersive, unconfined, open-water sites will be buried during placement of 
dredged material. This will result in a loss of some organisms, especially in 
Lhose areas of the disposal site where the burial depths are greater than that 
which the organisms can penetrate. Continued physical disruption of the site 
could 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 way 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 reduced annual 
benthic production in the sites is considered to be long-term, sites have been 
located and will be managed to prevent significant adverse effects to the 
aquatic ecosystem as a whole. By contrast, relatively little burial is 
expected to occur at the dispersive sites due to their size, the energetic 
current transport mechanisms, the "spread out" means of disposal, and {except 
for Rosario Strait), the relatively small 11111owit of material that is destined 
for disposal. A larger volume of dredged material will be placed at Rosario 
Strait. However, this site has the most energetic environment and material 
will move away quickly • 
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The bottom-feeding fish and mobile shellfish (crabs and shrimp) utilizing the 
nondispersive, unconfined, open-water disposal sites are expected to be 
physically damaged by falling material, or temporarily displaced from where • 
disposal has most recently occurred. Displaced epifauna could experience some 
reduced fitness and suffer some moralities since the ecosystems in the 
vicinity of tha sites are considered to be at carrying capacity. In addition, 
less mobile individuals within the sites (or perhaps partially dug into the 
surface of the site) could be buried and lost. As the nondisperaive sites 
have been located in areas which are generally or seasonally relatively free 
of convnercially and ecologically important species and as timing restrictions 
have been applied to avoid higher seasonal populations or breeding 
populations, this displacement and resulting effects should not be 
significant. At several of the dispersive sites, epifaunsl species 
(principally shrimp and scallops) could be physically affected by falling or 
current-borne material and by suspended particles associated respiratory 
problems. These impacts would be transitory and not significant due to the 
low chemical levels of the dredged material, the small volumes that are 
projected for the sites, and the seasonal site use restrictions that would 
avoid peak populations. 

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 temporarily displaced. Given the existing 
level of navigation 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 slightly greater potential for conflicts with 
recreational and co,m,ercial fishing traffic at all sites. All five preferred 
sites are located within usual and accustatned fishing grounds (ss of 1974) of 
Puget Sound Indian tribes. The potential conflicts with Indian fishing 
activities have been addressed in this FEIS, and, as appropriate 
project-specific actions will be taken to avoid any conflicts with tribal 
fishing operations no significant impacts to these operations are expected. 

Table la presents an assessment of dredging volwnes that would be suitable for 
unconfined, open-water disposal under the no-action alternative. Under the 
action alternative, the estimated maximwn volwnes of dredged material that 
might be discharged at the preferred disposal sites are shown in table lb. 
The volumes ~hown in table lb include dredged material that would be 
considered for unconfined, open-water disposal st the Phase II sites. In 
reality it is highly unlikely th.at all material that would be acceptable for 
discharge at the sites would be placed there. As in the paat, aon,e of the 
material could be used for upland fill or construction. Estimated maximum 
volumes that would be suitable for discharge at the Phase II unconfined, 
open-water disposal sites represents about 83 percent of the volume that could 
likely be considered for disposal at these sites over the next 15 years in 
central Puget Sound. Table le presents a forecast of volumes that are 
probable at the Phase JI sites. These volumes were used in the impact 
assessments. 
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fil.Jrnosal Site 

Anderson Island/ 
Ketron Island 

Bellingham Bay 
Rosario Strait 
Port Angeles 
Port Townsend 

TOTAL 

TABLE le. 

EFFECTS OF TIIE N0-hCTION ALTERNATIVE ON 
FUTURE DREDGING VOLUMES (1985-2000) 

NO-ACTION ALTERNATIVEl/ 

Projected VollllDe 
Total Expected 
Dredge to Pass 
Volume WU PSI~ Z,/ 

1,337~000 0 
l,607t000 'j/ 0 
1,801,000 1,801.000 

285,000 0 
fiBZ.IJ!'JO _ _26_5......QOO 

5i717t000 5.1 2t066~000 

Volume 
for Confined 
Disposal or 
BeneficiaJ/ 

Use-·. 

1.337.000 
1~607t000 

0 
285,000 

_.4i:; ,.000 
3,65lt000 

l/For the no-action alternative, public multiuser sites for unconfinedt 
open-water disposal of dredged material would not be designated. Disposal of 
material acceptable for unconfined~ open-ater disposal under thiB alternative 
could occur within the Phase II aces wherever allowable by local governments 
and State and Federal regulatory agencies. 'nlis could include beneficial use 
projects and/or at other areas selected on a project-by-project basis. 

Z/PSIC: Puget Sound Interim Criteria. Estimated volume of future dredged 
mate~ial that could be discharged at the selected sites (once permitted). 

l/Confiaed disposal can include upland~ nearshore~ and/or confined aquatic 
disposal methods. 

~/Only those projects where unconfined open-water disposal is likely to be 
pt"oposed. 

5/Does not include initial dredging for Lwm1i Bay ~arina project where 
material is p~oposed for marina construction or related upland development. 
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Anderson Ls land/ 
Ketron Island 

Bellingham Bay 
Ro$ario Strait 
Port Angeles 
Port Townsend 
TOTAL 

PJswsal Site 

Anderson Island/ 
Ketron Island 

Bellingham Bay 
Rosario Strait 
Port Angeles 
Po~t Townsend 
TOTAL 

TABLE lb 

EFFECTS OF ACTION ALTERHATIVES OH 
FUTIJR.! DREDGING VOLUMES (1985-2000) 

ACTION ALTERNATIVES 

Pt"ojected Volume 
Total Expected to 
Dredge Pass PSDD/l 
Volume Guidelines 

l ~337 ,000 785,000 
1~607,000 1,181,500 
l ~801,000 1,801$000 

285~000 285,000 
fiBZ~DOQ 681,000 

5 ~ 717,000 4~739,500 

TABLE le 

PROJECTED YUTURE DISPOSAL VOLUMES (1985-2000) 

T.Jnconf ined 
Open-Water 

Disposal 

211.soo 
550~500 

1,315,000 
lli3.000 
ill...O®. 

2,385.000 
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Volurn-e 
for Confined 
Disposal or 
Beneficial 

Use 

552,000 
425t500 

0 
0 

' ___ ____a 
977 t 500 

Confined 
Dispose.l or 

Beneficial Use 

1~ 119~500 
1~056,500 

486,000 
142~000 

_._. -5 .ZS ~ QO.O 
3~332,000 
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~ !titi,gati□n Me=r~d Their Effectiveness- The selected sites have 
been located to avoid significant adverse effects (per NEPA) while meeting the 
in-water dispos!ll needs of Puget Sound dredging. Site location and site 
management provisions (e.g., timing restdctions) are expected to mitigate any 
potential biological resource and hwnan use conflict problems. Only 
acceptable dredged material will be discharged into the Phase II area disposal 
sites, Chemical, biological, and physical monitoring of the nondispersive 
disposal sites will allow verification of predicted site conditions and 
provide a basis for site management changes if the monitoring demonstrates 
changes are needed. Only periodic physical monitoring has been identified as 
necessary at the dispersive sites due to the lll<lre restrictive disposal 
guideline established for dredged material discllarged at these sites. 

The primary mitigation feature of PSDDA is embodied in the siting process. 
Site locations were sought that were physically removed from shorelines, 
important resources, and other amenities to preserve and maintain these 
resources by avoiding adverse effects due to dredged material disposal. For 
some sites seasonal restrictions were also used to reduce resource impacts. 
Where complete avoid,mce of all resources was not possible (e.g., bentllic 
;nvertebrates), 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 north and south Puget Sound. (There will be 
three fewer disposal sites with PSDDA than historically existed in the Phase 
II area.} Where possible, sites were located in relatively nondispersive 
areas to minimize the risk of effects extending beyond the disposal sites 
(including the dilution zone) via sediment transport. When this was not 
possible, highly dispersive sites (with a more restrictive disposal guideline) 
were chosen. 

The disposal guidelines for the nondispersive and the dispersive disposal 
sites preclude discharge of dredged material that could produce unacceptable 
adverse effects. Chemical impacts on biological resources at the 
nondispersive disposal sites should be limited to chronic/sublethal effects. 
A~ute toxicity is expected to only a few onsite very sensitive species. At 
the dispersive sites, no chemically caused biological effects should occur due 
to the more restrictive disposal guidelines. The disposal guidelines for both 
dispersive and nondispersive sites fully comply with applicable provisions of 
the State Water Quality Standards. 

Another important mitigation feature of the plan is the chemical, biological. 
and physical monitoring to be performed at each nondispersive disposal site 
and the physical monitoring at the dispersive sites. Environmental monitoring 
is intended to provide verification of that site management conditions have 
not been exceeded, 

ImplJ:ro.e.n__ta_tj_\!11• The Corps, EPA and the State of Washington will share 
responsibility for implementation of the PSDDA management plan for the 
Phase II area. DNR and Ecology, as well as Pierce, Clallam, Skagit, and 
Whatcom Counties will perform the non-Federal functions. DNR will obtain 
shoreline management permits from the counties for the selected sites • 
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Responsibility for site management will be shared by DNR and the Corps, with 
DNR generally performing cheinical and biological environmental monitoring. In 
addition to being responsible for physical monitoring of the disposal sites, 
the Corps will include the Phase II area in the dredged material data 
management system developed under Phase I for Puget Sound. 

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 
will be applied by each regulatory agency consistent with these authorities 
and policies. These procedures provide the basis for an overall approach 
which can meet the case-by-case requirements of both Section 404 and Section 
401. Host elements of the PSDDA procedures are co...,on to both authorities. 
However, as described in the Phase I Management Plan Report (June 1988), some 
elements are unique to either Section 404 or Section 401 requirements. Those 
seeking approval for unconfined, open-water disposal will need to meet both 
requirements, i.e., undertake the full suite of PSD!lA tests, as each agency 
determines is applicable. 

The Corps requirements for the evaluation of dredged roaterial proposed for 
unconfined disposal in Puget Sound waters, as specified in Subpart G of the 
Section 404(b)(1) Guidelines, will be met primarily by the Section 404 
components of the PSDDA evaluation procedures. The Section 404 component of 
the PSODA procedures is being applied in a manner consistent with the national 
Corps process. 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 33 CFR Parts 209, 335, 336, 337 
and 338 dated April 20, 1988 for Corps projects, and 33 CFR 320-330 for the 
Corps regulatory program. 

EPA will rely on the PSD!lA 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) 
compliance, 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. 

Implementation of the PSDDA Phase I Management Plan began in December 1988, 
when the Federal Record of Decision (ROD) was signed. Implementation of the 
Phase II plan is expected to begin by the winter of 1989, after Phase II ROD 
is signed and ahoreline permits for the Phase II sites have been approved by 
the counties and Ecology. 
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Advance identification of the PSDDA disposal sites has been 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 will be made as to whether the 
selected Phase II disposal sites are suitable for future disposal of dredged 
material (exhibit B). This FEIS contains the advance identification of 
disposal sites. 

Details of PSDDA Phase II llllplementation are provided in the Management Plan 
Report (MFR). 

Review and RevisiOilli• 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 environII1ental monitoring of 
the disposal sites after they have been in use. These assessments will be 
conducted by the PSDDA agencies with opportunities provided for p,irticip,ition 
by other interested agencies, organizations, and private citi~ens. The 
assessments will provide the basis for appropri,ite revisions to the PSDDA 
management plan. Dredged material evaluation procedures, site environmental 
monitoring, and cost aspects of the plan will be reexamined. One result could 
be a reduction in the level of testing and monitoring, if that is possible 
without compromising the environmental mandate of the CWA and applicable State 
authorities. However, in Phase II, only disposal site location is viewed by 
the PSDDA agencies as the key altern,itive for purposes of NEP~/SHPA 
compliance. ~ny site location change has the potential for significant 
effects on the environment and may require preparation of a supplemental HIS 
to this docl!Jllent, should future changea be proposed. The other elements of 
the Phase II Management Plan, e.g., dredged material evaluation procedures, 
environmental monitoring, etc., are solely intended to be the means by which 
compliance with applicable Federal and State law is maintained. Accordingly, 
any changes to these other elelllents are not anticipated to require preparation 
of a supplemental EIS. 

l1I:e.J!..~f---1:UD.~t.1.'l@rsY Md l/nrnsolved Issues. Public controversy concerning 
~i~posal site locations and lack of consistent site management among regional 
regulatory agencies was instn1rnental 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 management concerns by developing site-specific management 
plans. 

The only unresolved issue that is known at this time is acceptability of the 
Bellingham Bay disposal site to the Lummi Tribe. Coordination is ongoing with 
the Lunvni Tribe to resolve tribal concerns. 

Rela_t_ionshi_p __ to Environmental Protec.tllm_~l-eB and Qt]).,:;,:: ii;nvironment&_l __ 
!l-@.ll.W-.ne.rn.e.n..t..s. The selected disposal sites and disposal guidelines fully 
comply with pertinent Federal, State, and local environmental statutes and 
requirements, or will be in full compliance on completion of this NHPA/SEPA 
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EIS, signing of the Record of Decision and finalization of the shoreline 
permits. Table 2 summarizes and documents compliance. 

StudY Documen.t.s_. The Phase II PSDDII study docUl!l<!nts include a report 
containing the Phase 11 management plan, a site selection technical appendix 
which provides detailed information in support of the plan, and this FEIS. 
The reader is referred to the Phase I documents (June 1988) for further 
details on specific aspects of nondispersive site disposal guidelines and 
related matters. 

• Phue II Mana&:emP.11.t...Il.wl Report - l/nco11fi11ed, Jlwu1.:.'G'.aJ&..L..l1.i.!irnLcl-. 
Dredged Material, Phase II Area (North and South Puget Sound}. This document 
describes the study authorities, background, objectives, and planning process 
which resulted in the Phase JI PSDDA Management Plan. The plan is presented 
with expanded coverage given to 1najor program elements, including a discussion 
of implementation of the management plan. 

• J'.h,;uie II Disposal Site S~l._fl.l:J:_ion Technical /l,1W.e.ndix - Phase II (North 
<tl!l!.J>_o_uth PWl;et Soundl- A detailed description is given of the disposal aite 
selection process for future dredged material diaposal, along with information 
un alLernative sites considered. 
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SECTION 1. PURPOSE AND NEF.D FOR ACTION 

1.01 ~l- This final environmental impact statement (FEIS) presents the 
alternatives considered in identifying the public multiuser unconfined, 
open-water sites selected for the disposal of dredged ,ualel'i1'\ in lh<e 1•1, . .,.,. 11 
area (see figure 1-1) of the Puget Sound Dredged Disposal Analysis (PSDDA) 
study. This study was conducted by the U.S. Army Corps of Engineers, Seattle 
District (Corps); the Environmental Protection Agency, Region X (EPA); and 
Washington Departments of Natural Resources (DNR) and Ecology (Ecology). The 
Phase II study overlapped the study of the Phase I arna. Information and 
analyses contained in the Phase I reverts are included here by reference, jn 
>><·cordance with 40 CFR, Part 1502.21, the Council on Environmental Quality"s 
Regulations Implementing the Procedurnl Provisions of the National 
Environmental Policy Act. Referenced reports are available at agency and 
public libraries including the Corps of Engineer's Seattle District office. 
The Phase l and II plans are meant to be viewed as parts of a single overall 
plan for the entire Puget Sound area. 

The recogni~ed need for dredging and dredged material disposal in Puget Sound 
and Lhe following conditions led to the PSDDA study: 

~ Two of the three existing central Puget Sound disposal sites were 
closed when the Phase I study began due in part to public concerns over site 
management. 

• There were agency and public concerns with regard to proper disposal 
site locations. 

• The lack of fully consistent evaluation procedures, or specific 
ohje,·tive decision cdteria led, in 1985, to the establishment of Puget Sound 
Interim Criteria (PSIC) first for cent,al Puget Sound and then at the other 
Puget Sound disposal sites. The PSIC have been used pending development of 
regional soundwide guidelines for dredged n,aterial disposal. (PSIC has 
expired, and all multiuser north and south Puget Sound unconfined disposal 
sites excluding the central sound PSDDA sites discussed below were closed by 
April 1989.) 

• There were no disposal site management plans nor overall disposal site 
management policy nor adequate monitoring by either Federal or State agencies. 

• PSDDA Phase 1, whose initiation and implementation is described in the 
Phase I documents (June 1988), addressed these concerns for the urbanized 
central sound bays. North and south Puget Sound areas were addressed by lhe 
Phase lI studies. 

In August 1984, the Regional Administrator for EPA asked the Corps to lead a 
sotrndwidc study 011 dredged material disposal that would produce a progrrumiatic 
EIS. The request was supported by the Washington State Governor, members of 
the State Congressional Delegation, the Directot" of Ecology, the Commissioner 
of Public Lands for DNR, and many others, including the Puget Sound Water 
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Quality Authodty (PSWQA), by letters and personal contacts. ln 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 agendes in March Jg8), whid, 
established the basis for the cooperative effort. The PSDDA study was 
initiated in April 1985. 

The FEIS for Phase I, completed in June 1988, detailed the alternatives for, 
and environmental consequences of, disposal of acceptable dredged material at 
PSDDA-identified, wiconfined, open-water sites in central Puget Sound pursuant 
to the National and State Environmental Policy Acts (NEPA and SEPA, 
respectively). The Phase I area of PSDPA encompassed the central basin of 
Puget Sound, which included the major urban embayments of Seattle, Tacoma, and 
Everett. The balance of the Puget Sound region ia the subject of this FEIS. 

~hile the PSD!lA study includes designation of disposal sites and an 
environmental evaluation of their use, it does not address the dredging and 
disposal aspects of specific projects nor disposal options for a given 
project. At the time of public and agency review of permit applications for 
each project, documents must be prepared by the applicant that present the 
alternatives considered for that project and include an evaluation of 
anticipated environ]llental effects of dredging and disposal, 

The reader is referred to the Phase I Management Plan Report (June 1988) for a 
discussion of the dredged material evaluation procedures that are common to 
disposal at both Phase I and Phase II nondispersive unconfined, open-water 
sites. Some of these procedures have been modified through the Phase II 
study, as described in the Phase II Management Plan Report (MFR). Additional 
information specific to Phase II is identified and evaluated throughout this 
FEIS and Phase II MPR. 

The selected multiuser disposal sites for unconfined, open-water disposal in 
the Phase II area are shown in figure 2.1. Both environmental and economic 
considerations were taken into account in selecting these sites. Conflicts 
with important marine resources and human uses such as ship traffic in Puget 
Sound waters have been avoided to the maximwn extent practicable. 

In contrast to the Phase I disposal sites, which are alt located in areas of 
low bottom currents (nondiapersive sites), the Phase II sites include both 
high bottom current (dispersive) and nondispersive environments. 
Nondispersive sites are preferable because the dredged material is expected to 
generally stsy within the site boundaries, which allows follow-up 
environmental monitoring. Monitoring provides a check on predicted conditions 
at and near the sites and enables regulatory agencies to make appropriate 
changes in site management, if warranted. A nondispersive site was located in 
the south sound between Anderson and Ketron Islands. However, the only north 
Sound nondispersive site that was found that had low currents and was also 
relatively free of significant fish and shellfish resources and human use 
conflicts was Bellingham Bay. Therefore, in order to meet the need for 
disposal sites located at reasonable haul distances from dredging areas, 
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the PSDDA study team, with input from resource agencies and public interest 
groups, selected dispersive sites in the Strait of Juan de Fuca near Port 
Angeles and Port Townsend, and in Rosario Strait near Anacortes. At these 
l<>cations, discharged dredged material will be rapidly dispersed by strong 
currents both while the material is falling through the water column and after 
it reaches the bottom. 

Because monitoring of chemical and biological conditions is not practicable at 
dispersive sites, a more restrictive disposal guideline has been adopted for 
the dispersive sites than that selected in the Phase I docU!llents for Puget 
Sound nondispersive sites. 

Preliminary characterization (Corps, 1988) of the dredged material expected to 
be considered for discharge at Phase II disposal sites suggests that the 
material is generally quite clean and most of the matedal would not present 
significant environmental problems whether discharged at either the dispersive 
or nondispersive sites. 

1.02 .lssl!es 11n<l.ilince.l'f\.li.• 

a. !!il!Jl.i,ill& .a!ld. Qh_p_osal in PUi<:L..5.!J.lml!. 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 COtllllercial 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 percent 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 
~·aterborne commerce and recreational boating. In addition to new port and 
harbor construction, 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 
shoreline 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. 

The anticipated dredging volun-., in the Phase II area for the next 15 years is 
7.2 million cubic yards, in comparison with the 7.9 cubic yards dredged during 
the past 15 years, a slight decrease in dredging activity. Not all material 
that is dredged will be allowed to go to the five selected Phase 11 disposal 
siLes, although the sites could easily accooimodate these forecasted volumes. 
While n,ost material is expected to he clean enough by PSDDA guidelines for 
disposal at these sites, some material may actually he used for other purpose.~ 
.s\lch as port terminal and industrial land developments. Material not clean 
enough for disposal at PSDDA sites will require placement at confined sites, 

1" 11«• l'ha~e I area, there has 
di~pns.~1 of dredged materials. 

heen a clear trend toward increased open-wat~r 
ln the Phase II area, Open-water disposal is 
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also expected to be the preferred option for most dredgers. Disposal at 
confined in-water or upland sites is estimated to cost from 3 to 10 times more 
per cubic yard than present open-water disposal. These cost differences 
greatly affect the feasibility of many dredging projects. Also, confiH<c>d 
disposal can have significant environmental impacts including los~ of we'\ Lo,,d.s 
or tidal and subtidal areas. 

b. I'.robiem____.s__e_i!._immits, Resource Values, and Public Conc!l..U!Ji. The location 
of several of the existing Phase II disposal sites has been questioned by 
local governments, citizens1 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. Such chemicals, which enter the 
sound tram a variety of point and nonpoint sources, bind to partjcles 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. Since 1985 several Federal and State agency 
programs have sought to further reduce chemical discharges into the sound. 
Over the longer term, these programs are expected to result in improved 
waterway sediments. 

While many of the effects of dredged material disposal have been studied and 
are well understood (Saucier, et al., 1980), information addressing the 
long-Lenn consequences (chronic effects) of contaminated sediments has been 
less intensive. As a result, public pressure was exerted in the mid-1980's 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 delayed maintenance dredging of 
sh;pping 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 became a major management 
problem. 

PSDDA Phase I addressed this problem for central Puget Sound by identifying 
new disposal sites based on detailed site identification studies, and by 
specifying disposal guidelines that would prevent unacceptable biological 
effects from occurring at the new sites. 

Although the PSDDA Phase II areas are contiguous with the Phase I areas, the 
sediments that would potentially be considered for disposal at Phase II sites 
are generally much cleaner, due to fewer urban and industrial pollution 
~our~es. At the same time, resource values are generally higher than in the 
Phase l area. Accordingly, Phase II studies focused on documenting these 
values, ide11tifying sites with sparse resources and establishing site use 
conditions as means to avoid or minimize adverse impacts to resources. Phase 
II studies included fish and shellfish assessments, bottomfish food 
assessments, assessments of current and historic human use, and consideratjons 
nf endangered species . 
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c, ~atory Consistency and Predictability. Not all dredging projects 
have the same potential for adverse impacta. Large volwnee of dredged 
sediments in Puget Sound have a low potential for adverse effects, and are 
suitable for unconfined, open-water disposal. In addition, the availability 
of the sediment chemicals for uptake by aquatic organisms varies depending on 
physical characteristics such as grain size and total organic content. 
Accordingly, decisions on dredged material must be made on a case-by-caae 
basis within an overall decision-making framework. Consistency in permit 
issuance and site administration is needed among the various regulatory 
agencies overseeing dredged material disposal in order to meet environmental 
goals cost-effectively. Consistency is also important to the private sector, 
where investment risk aesessment is often critical, and the govenunental 
evaluation process is viewed with concern. 

The PSIC guidelines until recently governed the disposal of dredged meterials 
in the Phase II area. However, while these guidelines generally accepted as a 
useful interim management tool, a nwnber of concerns were expreseed over their 
use. They were based on only a comparison of chemical concentrations in 
dredged material to chemical concentrations in reference sediment. 
Accordingly, the potential for sediment chemicals to cause adverse effects to 
biological resources was not directly assessed. Ae a result, when e 
relatively pristine area was used as a reference, the criteria were overly 
restrictive giving rise to unneceesary costs to the dredger who had to find an 
alternative means of disposal. When previously used disposal sites were taken 
ss the reference areas there wae a concern that an existing adverse situation 
might be allowed to persist. 

1.03 J,oal_~-Q~iYll• The overall goal of PSDDA was to provide publicly 
acceptable guidelines governing environmentally aafe, unconfined open-water 
disposal of dredged material in Puget Sound, improving consistency and 
predictability in the site management process. Public acceptability includes 
consideration of a wide range of factors. Among these are scientifically 
sound procedures and practicability (cost effectiveness end the extent and 
permanence of beneficial and/or detrimental effects). This goal is consistent 
with Section 404 of the Federal Clean Weter Act (CW~) and the Section 
404(b)(l) Guidelines (40 CFR Part 230). The purpose of the referenced 
guidance is to restore and maintain the chemical, physical, and biological 
integrity of waters of the United States through the control of discharges of 
dredged or fill material. 

The major issue addressed in the FEIS is the identification of acceptable 
unconfined, open-water disposal sites. 

1.04 ReJ.,._u._n_Qf____fil_i,MU---12..Federnl and State Authorit.iu. The specific 
authorities by which the Corps, EPA, DNR, and Ecology are participating in the 
PSDDA study and which will govern their actions during implementation of the 
management plan are briefly described here. A more detailed discussion is 
t'ontained in the Phase II draft Management Plan Report (MPR). 

a. [eJleral Authorities. The Corps regulatory authority over waters of 
the United States includes disposal of dredged m11terials in navigable waters 
such as Puget Sound. The Corps authority to issue or deny permit applications 
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slellls from Seclion 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)(Z) allows the Corps to issue permits othervise prohibited by the 
Guidelines, based on consideration of the economics of anchorage and 
navigation. The public interest review process used by the Corps provides for 
considerntion 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 acLivities 
involving 404 discharges, a permit ~ill be denied if the discharge that would 
be authorized by such a pennit would not comply with the 404(b)(l) Guidelines 
(subject to the 404(b)(2) exception). 

F,PA, in conjunction with the Corps, develops guidelines for the specific>1lion 
nnd use of disposal sites under Section 404(b)(l) of the CWA. EPA is 
authorized by Section 404(c), after notice and opportunity for public 
hearings, to prohibit or restrict the use of a disposal site whenever it 
determines that the discharge of such matedals 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 waler 
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 
material 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 matedal. These specify that the disposal of dredged material 
mL<st not result in an "unacceptable adverse impact" to aquatic ecosystems. 
Simultaneously, proposed rules for testing requirements were published. 
Allhough final rulemaking has not taken place, the testing requirements and 
procedures have been implemented by the Corps as a matter of policy. 

Advance identification of the PSDDA Phase II disposal sites was accomplished 
concurrent with public review of the Phase II 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 
II disposal sites for future disposal of dredged material • 
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The Nattonal Environmental Policy Act (NEPA) requires all Federal agencies to 
~ssess the environmental impacts of major Federal actions significantly 
affecting the quality of the human environment and to consider all reasonable 
alternatives. The Coastal Zone ~anagement 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 (CZM.P). For 
non-federal projects, consistency requirements are more dgorous. 

b. St.sit.e..Alli.h2ilii.e.5.. Congress granted to the States the responsibility 
for certifying UJ1der Section 1,01 of the CWA that a proposed discharge, 
resulting 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 
sedimenL 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. 
Curnpliance with Section 401 also ensures that any such discharge will comply 
with the applicable provisions 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 estahlishes guidelines 
Washington Shoreline Management Act 
per1nits issued by local governments 

for State and local 
($MA) (RCW 90.58). 
are consistent with 

administration of the 
Ecology ensures that 
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 co,miittee. The Corps participates on this conrnittee and 
utilizes the State-designated sites for Federal dredging projects. 

c. !mpleme~ion of the l'SDDA Evaluation Procedure,;. Responsibilities 
of each of the PSDDA regulatory agencies under Section 1,01, or Section 401 of 
the CWA will be accOIIlplished in accordance with each agency's authorities and 
policies. The PSDDA dredged material evaluation procedures will be applied by 
each regulatory agency consistent with these authorities and policies. These 
procedures are described in the Phase I and Phase II MPR and the Phase I 
Evaluation Procedures Technical Appendix (EPTA), both of which are 
iu~orporated into this FEIS by reference in accordance witb i.o CFR, part 
1502.21. The procedures provide the basis for an overall approach which can 
meet the case-by-case requirements of both Section 404 and Section 1,01. Most 
elements of the PSDDA procedures are corrmon to both authorities. However, 
some elements are unique to either Section 401, or Section 401 requirements. 
Those seeking approval for unconfined, open-water disposal will need to meet 
both requirements, i.e., UJ1dertake the full suite of PSDDA tests, as each 
agency determines is applicable. 
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The Corps requirements for the evaluation of dredged material proposed for 
unconfined disposal in Puget Sound waters, is as specified in Subpart G of the 
Section l,04(b)(1) Guidelines, will be met primarily by the Section 404 
t'.omponents of the PSDD/1. evaluation procedures. The Section 404 component of 
the PSDDA procedures an,, and will be, applied consistent with tl1e natiollnl 
Corps procedures. The Corps will address other aspects of the Section 
404(b)(l) compliance, such as impacts on navigation and national CO!Mlerce and 
avoidance and minimization of impacts, including mitigation of Wlavoidable 
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 
preventing sediment degradation of the aquatic environment, as required by 
Section 404(b)(1) 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) compliance, 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 Ceritification. Initially, the 
procedures will be treated as guidelines. However, the PSDDA evaluation 
procedures may later be adopted as a State regulation. 

The State Environmental Policy Act (SEPA) (RCW ~3.2lc) requires conside.ation 
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. 

d. !-/EPA s1nd SEPA Rell.l.Jlle!!!en.tll.- Both NEPA and SEPA call for the 
integration of environmental conBiderations 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 
rlocumentation and disclosure of this integrated assessment when recommending 
or proposing an agency action (unless such action is of minor conBequence to 
the environment and is categorically excluded from this assessment). The 
extent of tile documentation is dependent on the degree of potential adverse 
,,i,vironmentsl effects resulting from the proposal. Per NEPA, an EIS is 
requi>·ed "in every recorm1endation 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 considerntion 
of both "context" (affected region, affected interests, and locality) and 
"'intensity" (degree, controversy, persistence, geographic extent, etc.) of 
effects (~0 CFR 1598.27). An EIS may be needed for each specific project 
proposal, 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 of !-/EPA. Pursuant 
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to SEPA, an EIS is required once a responsible official has determined that a 
prc>posal may have "probable significant adverse environmental impact" (WAC 
197-11-360). However, EIS's may be prepared for other purposes, as was done 
in the case of PSDDA. 

NEPA includes "planning to avoid and minimize adverse effects" as one aspect 
of "mi tigetion." The PSDDA Phase I and 11 plans avoid and minimize potential 
adverse effects. Consequently, plan elements are, in part, mitigation 
features of dredged material management. The goal of environmental protection 
and the objectives of the CWA have been met by the plans. Under both NEPA and 
SEPA, mitigation that reduces the probable adverse impact to less thsn 
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. 

The decision to prepare an EIS for each phase of the PSDDA study was not based 
on an ;, pr;_i.ii.ci determination that any resulting adverse effects would be 
"significant." It was recognized that the environmental impacts of the plans 
will depend on where disposal sites are located and the dredged material that 
will be discharged at those sites. Accordingly, the agencies participating in 
Lhe PSDDA study agreed to prepare an EIS to "enco11ra11e and fatlllt.~!!LJrnb.J.l.L 
.i!l'lll_l_,:e.!Tient in decisions which affect the quality of the hwnan environment" 
(40 CFR 1500.2) (emphasis added). The March 1985 PSDllA plan of study notes 
that the EIS will provide a "a formal and accepted means to involve the 
public;" and "the besis for subsequent implementing actions" by the PSDDA 
agencies. 

1.05 Re_ll!,U_,;,.ru.h_:i.p __ !;_Q__..!l.1.M,; Qo,;:_11m~t..1;. The PSDDA Phase II EIS provides an 
assessment of probable impacts resulting from the selected alternatives. It 
systematically presents alte01ative unconfined, open-water siting options. 
Options not deemed feasible or environmentally appropriate are identified and 
then dropped from final consideration. Information is presented in the 
selection of unconfined, open-water disposal sites. The Phase I EIS and HPR 
considered alternative site locations in central Puget Sound and site 
managment conditions at nondispersive disposal sites. This EIS incorporates 
Lhe Phase I dredged material evaluation procedures, including the disposal 
guideli11es, for the two Phase II nondispersive sites. 

In Phase 11, disposal sHe locations are vi...,ed as the key alternatives for 
the ~omparisons leading to assessments for NEPA/SEPA compliance. Any change 
to these elements of the Phase II management plan has the potential for 
significant effects on the enviroTl1'1ent and may require preparation of a 
supplemental EIS, should future changes be proposed. The other elements of 
the management plan, e.g., dredged material evaluation procedures, 
environmental monitoring, etc., are solely intended to be the means by which 
the stated site management condition for each site is controlled. 
Accordingly, any change~ to these other elements are not anticipated to 
rnqllire preparation of a supplemental EIS. 
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l'.~.A~~Lh.PQ!;.il. Bound separntely and refe.-enced in the above 
documents an, 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 PSDOA findings. 

!lutllg_<t!l.__11_!.!_l&dal Res~ai:~lL1r__11.U;im_L['1lt.Fl Reparta. The PSDDA study has 
recognized the considerable nationwide research which has been accomplished 
since the early 1970's th,ough the Corps' Dredged Material Research Program 
(ll'1RP). This program has assessed the environmental effects of dredged 
material disposal (Saucier et al., 1980). As part of the ll'1RP, studies were 
conducted in Elliott Bay and elsewhere in Puget Sound. The research has been 
used by the Corps in making dedsions on drndged material disposal. r::tlRP has 
shown that most dredged material nationwide is acceptable for open-water 
disposal 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. ll'1RP 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 Progrruns, administered by the Corps' 
WES (Engler et al., 1987). 

PUJie~- S_our,..ll_\ia!&r Quality Aut.h.QlllJ (PSWQA) 1967 W.lili:.LJl.ll.!lUty_J'IIDi~!l.L 
!'_-Lan. A final Puget Sound Water Quality Management Plan, adopted by PSWQA in 
December 1986, proposed various actions to control and prevent pollution 
soundwide. According to legislative mandate, the plan contains 
recorntnendations 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 
rnstoration of wetlands, wildlife habitat, and shellfish beds, (For detailed 
information about comprehensive pollution control efforts, see the 1987 Puget 
SJ;>_l.l!l.d . ...'n'a t.ll.L.QuaUty _ll.a~meD_t___.l'_lan ( PSWQA, January 198 7 ) and the final_ 
~nvironmental Impact Statement and Revised Preferred Plan (PSWOA, December 
1986). Also see the 1989 Puget Sound Water Quality ~anagement (PSWQA, October 
1988) for an update of programs identified in the 1987 plan and a discussion 
of issues that could not be addressed in the 1987 plan. 

PSDDA is acknowledged by PSWQA as the appropriate effort for dealing with 
unconfined, open-water disposal of dredged material. The PSDDA Phase II 
program may be incorporated in an amended PSWQA Water Quality Management 
Plan. The evaluation of dredging and disposal of dredged material containing 
contaminated sediments has also been addressed in the Puget Sound Water 
Quality Management Plan. The PSolQA plan calls for Ecology 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 sedimenL 
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sites. PSDDA is expected to reconnend criteria for environmentally safe and 
publicly acceptable unconfined aquatic disposal of dredged material that allow 
some material with adverse efhcta to be disposed of in open water." 

1.06 St.11lly ~ination/Public lnvolvemimtS• E:ictensive coordination occurred 
during the course of the PSDIJJI Phase II study and many opportunities were 
provided for public involvement. Ihis is fully described in section 5. 

1.07 !Jni.tJL.9fJ1~!Hl.U.· In this EIS, it has been necessary to use units of 
both English system (inches, cubic yards, acre, mile) and SI (centimeter, 
cubic meter, hectare, and kilometer) because of conmonplace expression of 
commercial/navigational qll8Jltities and scientific quantities. The following 
conversion table is provided to minimi~e the inconvenience of the two 
measurement modes. 

CONVERSION FACTORS FOR UNITS OF NF.ASIJRfl'IEJff 

f'IJ,1J_l;_j._p_l_y " !~Iii.a 

cubic feet 0.0283H,85 cubic meters 
cubic feet 28.316847 1i ters 
cubic yards 0. 7645549 cubic meters 
cubic feet ,., second 0.02831685 cubic meters '"' second 
feet 0. 3048 meters 
feet per second 0. 3048 mete,s pe, second 
feet p~r second 0.5921 knots 
grams per sq cm 0.01 ounces (Avdp) '"' square inch 
grams 0.03527396 ounce ,. 2.54 inch 
fathoms 6.00 feet 
~guare meters 0.0001 hectare 
hectare 2.47 acres 
nautical mile (int.) 1.82 kilornete,s 
nautical mile (int.) 1.1507794 miles (statute) 
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SECTION 2. ALTERNATIVES 

2.01 Int,:9_d1.Ltl:iJ:IJl. The specific unconfined, open-water dispos"l site 
alternatives an, developed in this sedion and their relationship to 
environment and laws and regulations are addressed in sections 3 and 1, ot the 
EIS. Phase II of PSD!lA focuses on dredging activities in the northern and 
southern areas of Puget Sound, including maintenance navigation dredging sud 
dredging for new port facilities. The alternatives addressed in this EIS were 
formulated to meet site identification and management objectives of the PSDDA 
study. The environmental consequences are primarily associated with the 
location of the disposal sites relative to resource concerns. 

Features of site management include the necessary activities for proper site 
control and program adminiatration by the various regulatory agencies. These 
features are viewed primarily as implementing or management activities which 
support the use of the disposal sites and site management conditions. The 
supporting elements of the management plan do not differ greatly among the 
dispersive and nondispersive sites considered. Accordingly, site management 
features are not addressed as alternatives in the EIS. Co..,,on features of 
site management that are directly pertinent to the environmental consequences 
of PSDDA are sunmari~ed in section 2.05. 

In thjs EIS, five disposal sites are identified that are located near the 
cities of Port Angeles, Port Townsend, Anacortes, Bellingham, and Olympia 
(table 2.1). The largest quantities of future Phase II dredged material are 
generally expected to be generated in and near these developed areas. The 
remainder of future dredging activity is projected to he sporadic in naLun, 
and generally consists of lesser quantities, except fo~ the Swinomish Channel 
connecting Skagit and Padilla Bays. 

TABLE 2.1 

PHASE lI 
DISPOSAL SITES AND 11AJOR DREDGING AREAS 

Noudispersive 
No~th Sound: Bellingham Bay 

South Sound: Anderson Island/ 
Ketron Island 

,_, 

Bellingham Bay 
Fidalgo Bay 
Lu.mmi Bay 

Olympia/Budd lnlet 
Shelton/Oakland Bay 
Pickering Pass 
Tscoma Narrows 
Steilacoom 



lco~_aJj_on/L.ll.LDi,; po,;al. S_il.e.J;_ 

Dispernive 
Por-t Angeles 

Por-t Townsend 

Rosario Str-ait 

TABLE 2.1 (con.) 

Port Angeles 

Por-t Townsend 
Admiralty Inlet 
Hood Canal 

San Juan Islands 
Swinomish Channel 
Whidbey Island 
Blaine 
Anacortes - Fidalgo Island 

During 1970-1985 approximately 7.9 million cubic yar-da were disposed in open 
water in the Phase II area. There are a nWtlber of Federal navigation projects 
in the Phase II area that require periodic maintenance dredging. It is 
e~pecled that over the next 15-year period (1985-2000), total volWtle will he 
about 7.2 million cubic yards, or about 9 percent less than the prior period. 

Dredgers of most existing navigation pr-ojects have used unconfined, open-water 
disposal. In the future dredgers are expected to seek this option even more 
often. Most dredging activity is highly dependent on the availability of 
nearby disposal sites because of economic considerations. Alternative 
disposal sites are generally not available without considerable increases in 
costs. Disposal at confined, in-water or upland sites, while dependent on the 
specific project, is estimated to cost from 2 to 10 times more per cubic yard 
than present unconfined open-water disposal. These coat differences affecl 
the feasibility of many dredging projects. 

From the Dredged Material Inventory (Envirosphere, 1986) it has been estimated 
that of the total of 7.9 million cubic yards dredged during the 15-year period 
from 1970 to 1985, approximately 36 percent of this total (200,000 c.y. 
annually) was deposited at DNR designated unconfined, open-water disposal 
sites. Tbe rnmainder of dredged material was deposited at other open-wat"r 
locations or at nearshore or upland disposal sites. 

The Dredged Material Inventory data base was used in conjunction with 
information on currently planned projects to project the future volumes of 
~ediment to be dredged in the Phase II area during the 15-year period from 
1985 to 2000. A IS-year planning horizon (starting in 1985) was used Eor all 
known major navigation projects and is the maximWtl forecasting period that the 
PSDDA study team felt could be established with reasonable certainty. The 
PSDDA disposal sites can accommodate projected dredged material well beyond 
the 15-year planning horiwn. 
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Most future dredging activity will occur in five areas: Budd Inlet, Swinomish 
Channel, Bellingham Bay, Fidalgo Bay, and Llllllmi Bay. Much of this dredging 
will be done by the Corps of Engineers for navigation channel maintenance and 
most of these projects have historically used open-water disposal sites. 
T.-ends in 404 permit applications also indicate that there will he " co,it i,nwd 
demand for open-water disposal sites. Without the availability of the 
relatively less expensive open-water sites, some of these projects may not be 
economically feasible. 

Although the PSDDA agencies have not addressed in detail other methods of 
dredged material disposal (i.e., upland, confined nearshore, or confined 
open-water) as specific alternatives in either the Phase I EIS or this EIS, 
these other disposal methods are treated on a conceptual comparative basis in 
the impact analysis. However, in considering what material is acceptable for 
unconfined, open-water disposal at the newly identified sites, no attempt was 
made to resolve what Bhould be done with material that is found not acceptable 
for unconfined, open-water disposal. There were several reasons for this. 
First, while disposal in Puget Sound revolves around many regionwide and 
statewide issues, disposal on land (especially for material containing 
elevated levels of chemicals of concern) is highly dependent on decisions of 
local governments regarding land uses. Second, the regulatory authorities of 
the PSDDA agencies are not directly applicable to land, while several other 
entities (e.g., county Public Health DiBtricts and the Washington Department 
of Social and Health Services) do have major responsibilities for land 
disposal. Finally, in 1988 the State of Washington initiated a study which 
considers confined disposal options and associated testing procedures and 
builds on the work done through PSDDA. This study addresseB the PSWQA Water 
Quality Manage111ent Plan elements S-4 and S-6, confined disposal options 
(open-water, nearshore, and upland) and siting of such confined facilities, 
respectively. 

Phase I nondispersive sites were located in or near urbanized, low energy 
embayrnents. Phase II site selection began with the acknowledgement that Phase 
II areas are much more hydrodynamically complex areas than the Phase I areas 
(Phase II DSSTA). h priori conBideration was given to locating sites in 
nondispersive areas when possible, and diBpersive sites were considered ea 
alternatives only in the absence of viable areas for nondiBpersive sites. In 
highly dispersive, resource rich environmentB such as the Straits of Juan de 
Fuca and Georgia, it was recognized that acceptable nondispersive areas for 
siting consideration would be difficult (if not impossible) to find, and that 
dispersive locations might be the only poaBibility to avoid significant 
natural resource conflicts. 

The general philosophy formulated by the PSDDA agencies for the Phase I sites 
was also used for the Phase II sites, with one addition (h, below) to 
encompass dispersive sites, 

a. Full compliance with 404(b)(l) guidelines. 

b. Disposal of dredged material should avoid unacceptable adverse 
resource impacts • 
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c. Only material suitable for unconfined disposal should be allowed at 
the s iles. 

d. Nondispersive 
environment • 

sites should be located in a highly nondispersive 

e. When site use is discontinued, eventual recovery to ambient conditions 
should occur. 

f. Sites should have no unacceptable adverse impacts on food fish, 
shellfish, and marine malllllals. 

g. Minimize interference on human uses. (Shipping lanes and anchornges 
may have U.S. Coast Guard restrictions.) 

h. Dispersive sites should be located in a highly dispersive environment. 

The Phase I EIS and HPR presented a systematic approach for designating 
disposal sites. Although the Phase I documents focused on central Puget 
Sound, PSDDA was established as a ~~ilil.l or s.9l,lllID!'i~L..l![QUam• Accordingly, 
much of the Phase I documentation is appropriate to the Phase II area, 
includjng the dredged material evaluation procedures, even though more 
restrictive disposal guidelines have been proposed for the Phase II dispersive 
disposal sites. Therefore, alternatives considered for the nondispersive 
sites in the Phase II area are limited to the siting alternatives. 

Sediment pretreatment options, physical and chemicel separation of 
contaminants, inmobilization or incineration, were discussed in the Phase I 
EIS, section 2.01. They are generally costly and/or not field tested for 
dredged material. Pretreatment is not recrnmnended for wide application in 
Puget Sound due to these factors, the unavailability of equipment, and the 
highly project-specific nature of the chemical pretreatment process. 

2.02 f\lJcA1:.tion 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. 
Several no-action alternatives potentially exist, and are described below. 
All of these reflect what could be the situation in the absence of PSDDA being 
applied to the Phase II area. The most realistic no-action alternative is 
continued dredging with unconfined, open-water disposal being provided by 
numerous single user-designated sites. The Puget Sound Interim Criteria 
(PSIC) would be used as the basis for disposal decisions. This contrasts to 
the action alternative with relatively few multiuser, unconfined, open-water 
disposal sites and PSDDA disposal guidelines. 

a. No D.red.gj.oa. LJnder this possible no-action alternative, the problem 
of disposing of dredged material in the Phase II area would be handled by 
preduding dredging projects. However, this scenario is i:r.ot reasonable for 
several reasons. First, e~istence of open Phase I area sites would allow 
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unconfined, open-water disposal at designated public multiuser sites for 
projects for which it is economically feasible to transport sediments into the 
Phase I area. Second, upland disposal options would still exist, although 
they would be more costly on the whole than unconfined, open-water disposal. 
Third, should dredging be made infeasible, most harbors and waten,ays that 
were developed through dredging would eventually experience shoaling to the 
point that COnl'l'lercial and recreational traffic would be impaired, causing 
severe socioeconomic hardships to the private and public sectors. Foregone 
benefits for new navigation projects and economic impacts for maintenance of 
existing projects of not dredging would be significant. With available 
information, it is not possible to quantify the project specific effects of 
discontinuing dredging in the Phase II area. Qualitatively, potential loss of 
marine conn,erce and other related economic activities could result in social 
disruption from loss of jobs and loss of property tax revenue. Dredging of 
existing and future navigation channels and berths is widely regarded as 
essential to Puget Sound area ports, marinas, and other marine activities. 

In conclusion, the "no dredging" alternative is not considered to be a 
realistic option for the Phase II area of Puget Sound as it does not serve the 
overall public interest and would have imacceptable adverse economic impacts. 
Accordingly, this alternative was dropped from further consideration. 

b. kQntinue Past Management Practices. Disposal site designation in the 
past has been accomplished by llNR in accordance with established regulations 
(WAC 332-30-166), and with the approval of local shoreline jurisdictions which 
grant a shoreline permit to DNR. IDIR has previously designated multiuser 
sites near several of the major dredging areas in the Phase II area. 

Prior to implementation of PSDDA Phase I in 1988, Puget Sound dredged material 
sampling, testing, and test interpretation requirements were established on a 
project-by-project basis. EPA and the Corpa, 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 
EIS, federally authorized navigation projects include Corps projects 
authorized under various River and Harbor Acts as well as all oth~r federally 
operated channels such as Navy, U.S. Coast Guard, NOM, etc.) In the case of 
Corps navigation projects, Seattle District testing procedures, developed 
progrrurmatically for Corps projects, were also frequently required of 
non-Corps permit applicants. 

Case-by-case evaluations did not provide local authorities with sufficient 
assurance that aql.18tic resources at the disposal sites were being adeqllately 
protected. The Puget Sound area is unique relative to other regions of the 
Nation in that local goveITU11ents also play a key role in open-water and 
nearshore dredged material disposal through their shoreline master programs as 
part of 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 
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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 becarne a condition of the local shoreline permit issued 
by the city of Seattle to IlNR 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 
soundwide guidelines for dredged material disposal. 

An analysis of historical trends in costs of dredged material testing and 
disposal costs was provided in section 5.02 of the Phase I EIS. Costs 
increased significantly after 1984 due to the PSIC. 

~ith the incorporation of PSDDA into the PS~QA Management Plan and signing of 
the Record of Decision in December 1988 for PSDDA Phase I, a strong commitment 
was made for a soundwide program for the siting of unconfined, open-water 
dredged material disposal areas and for evaluating dredged material proposed 
for discharge at these sites. In other words, PSDDA Phase I was the beginning 
of a programmatic process leading to a consistent soundwide management plan, 
including the Phase II area; PSDDA now encompasses past management practices. 

However, for purposes of assessing the "continue past management practices" 
option for the no-action alternative, it was assumed that the PSIC would be 
continued for all DNR disposal sites in the Phase II area. While the PSlC has 
expired, it could be renewed. However, because of PSDDA, Ecology has not 
promulgated new criteria. Accordingly, it is reasonable for this analysis to 
assume that the PSIC would continue to be the operating criteria in the 
absence of PSDDA. 

The locations of the multiuser sites in existence prior to PSDOA are shown in 
figure 2.1. Admiralty Inlet, Bellingham Bay, Bellingham Channel, Padilla Bay, 
Skagit Bay, Port Angeles, and Steilacoom sites all were closed by April 1989 
and can not be reopened without undergoing the permit processes and 
environmental documentation steps that have been accomplished for the PSDDA 
Phsse Il sites. ~hile, it was assumed for purposed of this EIS that the past 
disposal sites could be reopened with new shoreline pennits granted by local 
jursidictions without any special conditions of site use, this assumption is 
questionable. As noted in the Phase I FEIS, discussions with local shoreline 
jurisdictions indicate that in the absence of a PSDDA Phase II or comparable 
comprehensive regional study there is little likelihood that new shoreline 
permits would be issued. ln the absence of new local shoreline pennits, the 
past DNR disposal sites would not be available. 

Continuing past management practices perpetuates known problems. Concerns 
have been raised about using the existing DNR disposal sites for a variety of 
reasons. Gillnet and bottom fishennen reported gear losses and trawl fouling 
from debris such as logs, cable, and other obstructions while fishing near the 
past DNR disposal site in Bellingham Bay. In Mason County, a decision by the 
Shoreline Hearing goard closed the Dana Passage disposal site. The 
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shoreline pennit for the A<1miralty Inlet disposal site in Island County states 
tt.at measurement of sediment movements must be ta~en; however, the cost 
associated with this condition disallowed most use of this site. Continuing 
past management practices is therefore not considered an appropriate 
definition of no action as the premises are viewed as unrealistic. 

C • 

S.H..e.s.-
No Desiwna~io1J .!If Public l'hll._tiu1iiu .. J!nconfined, Ooen-iffl.t!lr_.Dispo.1,aL 
The no-action alternative that has been carried forward for the PSDDA 

study is "no designation of public multiu.ser unconfined, open-water disposal 
sites." This option is the best assessment of the no-action alternative, 
which would be the likely future in the absence of Phase II of PSDDA based on 
discussions with affected local shoreline jurisdictions, PSWQA, and the 
Washington Public Ports Association. The problems that led to PSDDA Phases I 
and II would still exist in the absence of PSDDA Phase II, with local 
shoreline jurisdictions expected to deny shoreline permits for public 
multiuser sites until a comprehensive regional plan for dredged material 
management is completed. However, limited single-user, unconfined, open-water 
disposal could continue on a project-by-project basis should dredged material 
meet the PSIC guidelines for disposal, and should local shoreline 
jurisdictions be willing to grant conditional use permits. This would likely 
occur in cases where the disposal either will have beneficial effects or where 
environmental impact studies are undertaken. Disposal would likely occur at 
project-sponsor identified sites, where environmental impacts are deemed 
acceptable and the need for disposal is adequately demonstrated. All other 
dredged material would require placement in the nearshore or upland 
environments. (Confined aquatic disposal is unlikely under no-action since 
the same site location requirements would apply to CAD sites as to unconfined, 
open-water sites.) Under the no-action alternative, dredged material in the 
Phase II area 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 a cap for isolating 
sediments containing chemicals of concern from interaction with aquatic 
biota. For some of this material an option also exists for disposal at a 
PSDDA Phase I site, with substantially higher transportation costs. 

The dredging volumes to be discharged at uncoofined, open-water areas under 
this alternative were estimated from an asseasment of the dredged materials 
expected to meet PSJC. They amount to 2 million cubic yards in the period 
1985 to 2000. This is 35 percent of the projected 5.7 million cubic yards of 
material that could be considered for unconfined open-water disposal over this 
period. Unconfined open-water disposal would be likely for only those 
prnjects that would use these materials 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 likely to have the resources needed to gain approval for 
disposal in open-water areas of north and south Puget Sound. Ecology, as part 
of implementing PSWQA Plan Element S-4, is developing regulations for 
beneficial uses independent of PSDDA planning alternatives . 
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This no-action alternative complies with the Council on Environmental Quality 
regulations and provides a benchmark for comparing the environmental effects 
ol the action alternatives. 

Selection of the no-action alternative for PSDDA Phase II could result in a 
number of potentially severe economic and environmental consequences which are 
Jetailed in section ~ of this F!!IS. In general, most dredged matedal under 
this alternative (estimated to be about 65 percent of forecasted volume that 
may be considered for unconfined, open-water disposal) would require confined 
,iisposal on land or at nearshore sites. Locating and developing acceptable 
confined upland and nearshore disposal sites is a complex and e><epensive task. 
Public and agency approval is increasingly difficult to achieve for any 
disposal site located near residential or recreational areas. Potenti.d 
advers" effects to intertidal habitat, wetlands, land habitat and ground water 
resources are major considerations fo, siting and construction of nearshore 
and upland disposal sites. Dredgers seeking permits for develoE""ent of 
confined disposal sites have found the proceee expensive and subject to 
significant delays. It will be several years before Ecology has completed 
documentation and implementation of ih PSWQA Management Plan elements S-4 and 
S-6 tasks which would result in multiuser, confined equatic (deepwaler or 
ne,.rshore) and confined terrestrial sites. 

2. o 3 J_,JJ;n ti f i_,;;;;i_1;_;i.9_n __ 9.f _ .l)nconfined Open-.l'l'a.ln_l)is.011s11-l Sites . 

a. Qverview of Site Identification Process. The site identification 
pcocess employed by PSDDA utilized existing information in combination with 
field studies to jdentify alternative disposal sites. The approach used is 
similar to that described in the EPA and Corps publication "General Approach 
lo Designation Studies for Ocean Dredged Material Disposal Sites" (EPA/Corps, 
1984), Steps of the site identification process were as follows: 

(l) Define general siting philosophy. This step addressed 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 used eidsting information on biological 
resuurces and human use activities to identify generaP areas where disposal 
sites might be appropriately located. 

(3) Conduct field studies on the ZSF's. Field and numerical studies 
o,e1e conducted to fill key data gaps and gather information on the physical 
and biological conditions of the ZSF's. 

(4) Identify preliminary sites within the ZSF's. Information from 
the ZSF studies was used to identify preliminary locations for disposal sites 
within the ZSF's. 
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(S) Conduct field studies on the sites. Field and numerical model 
studies were conducted to obtain needed physical and biological information 
for the preliminary sites. These studies are n,ferred to as "site-specific 
studies." 

(6) Identify preferred sites. 
studies were used to identify preferred 

Inforn,ation from the site-specific 
and alternative sites. 

Detailed descriptions of the site identification process, study results and 
ZSF and site conditions are contained in the Phase II Disposal Site Selection 
Technical Appendix (Phase l[ DSSTA). 

Existing DNR disposal sites were considered in the disposal site 
identification process when they met site identification factors discussed 
below. It was agreed at the beginning of the PSDDA study that no special~ 
ui.Dri status would be given to the existing sites since 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. filJUWsal Pbiloso~. During the Phase I study it was decided that the 
unconfined, open-water disposal sites should be located where bottom tidsl 
currents are generally low; i.e., in areas where sediments tend to accumulate 
and where dredged material would tend to stay. Such areas are defined as 
"nondispernive environments." Placing dredged material in nondiapersive sites 
gives managers the ability to maintain control of biological effects and to 
assure accountability through monitoring of conditions at the site (e.g., 
chemical levels, biological indexes, or mound dimensions). This is 
particularly important when chemicals of concern may be present in the dredged 
material and when it is necessary to minimize the exposure of important 
resources to these chemicals. However, highly disperaive sites promote rapid 
dilution of chemicals and result in leas physical impacts to benthic 
colffllunities than would the case if the same material was discharged at a 
nondispersive site. Based on this philosophy, PSDDA agencies first attempted 
to identify nondispersive locations, using an objective reference mapping and 
comparison technique which is described in the following sections. Dispersive 
sites were chosed after it was learned there were significant natural resource 
concerns for possible nondispersive sites in several north sound service 
areas: Rosario Strait, Port Angeles and Port Townsend. 

c. General Sitini'. Locations- General areas available for unconfined, 
open-water disposal include the Pacific Ocean, the Strait of Juan de Fuca, and 
north and south Puget Sound. Discussions of each area follow. 

(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, 
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Research and Sam:::tuaries Act (Public Law 92~532, a.s amended). Th.e ocean 
dumping regulations require application of specified criteria to evaluate 
dredged material and the use of formally designated disposal sites. At the 
present time~ the close~t U.S. designated ocean dispo&al site in the Pacific 
Ocean west of Cape Flattery is off Willapa Bay, at a distance from Cape 
Flattery of about 116 nautical miles. 

The EPA ocean dumping criteria (40 CFR 1 Part 228) &tate that final site 
designation under Section 102(c) (applicable to Section 103) of the Marine 
Protection1 Research~ and Sanctuaries Act of 1972 must be based on 
environmental studies of each site. These criteria are described in the Phase 
I FEIS 2. OJc (l). 

The costs associated with barge transport of dredged material to the oce~n are 
extremely high. Estimated unit costs of barge transport (based on a transport 
cost range of $0.10 to $0.30/c.y./nautical mile ignoring ineffeciency 
introduced by transport times) to potential ocean disposal sites 10 nmi off 
Cape Flattery range as follows: Port Angeles~ $5-00 to $15.00 per cubic yard; 
Bellingham Bay, $10.00 to $30.00 per cubic ya~d; Olympiat $16.00 to $48.00 per 
cubic yard. These costs are in addition to dredging costs. Therefore, ocean 
disposal is a method that not currently available within cost-effective 
distances from aoy of the Phase II area5. 

Prior to any disposal~ pennitting uod EIS docwnentatian procedu["es similar to 
PSDDA would be required for site designation and use. Additionally. site 
management condition& tor ocean dispo&al a~e comparable to those which have 
been developed by the PSDDA agencies. It is Wllikely that dredged material 
evaluation procedures u$ed for ocean disposal would be lesa restrictive than 
those adopted for the Phase II area. Environmental benefits or savings which 
might offset transportation costs have not been identified. Another problem 
with conducting disposal operations in the open ocean envi~oTUll~nt results from 
unsafe conditions associated with high winds/waves and storm a.-ctivity during 
the fall, winter. and early spring seasons. In swmnary 9 thia method is not 
considered to be a reasonable option because of decreased safety. increased 
t'.Osts, and lack of offsetting environmental benefits. Phase I Evaluation 
Procedures Technical Appendix (EPTA)~ Part JI, Section 10.4, contains an 
additional discussion and cost analysis for th~ ocean dispo5al fflethod. 

( 2) D.itipo5al -".uUl~.E'.up:,.t . ....Sou.n'.511 Ne~outh-----'l.LCape _Flat terY-. 
Disposal of dredged material in the Strait of Juan de Fuca to a location just 
west of Port Angeles is regulated Wlder Section 404 of CWA; further oceanward 1 

the Marine Protectiont Research and Sanctuaries Act prevails. Concerns for 
this option are similar to thoae ~tated above for open ocean disposal. 
Dredged material evaluation procedures would probably resemble PSDDA 
procedu~es and therefore no difference is expected in dredging volume~ that 
wuuld be acceptable for unconfined~ open-w&ter di6posal. 

Additionally, dispo6al at the mouth of the straits near the United 
States-Canadian bordert requires added coordination with the Canadian 
authorities. The transport costs for this option are also very high. 
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Estimated w>it costs (based on a transport cost range of $0.10 to $0.30/cubic 
yard/nautical mile depending on complications and ineffeciencies to the 
dredging and disposal operations) of barge transport from the Phase II areas 
to a potential disposal site at the mouth of Cape Flattery within the Slrait 
of Juan de Fuca are estimated as: Port Angeles, $4.50 to $13.50 per c.y.; 
Bellingham, $9.00 to $27.00 per c.y.; Olympia, $15.30 to $45.90 per c.y. 
Frequent winter storms would again cause disposal operations to be more 
hazardous than in the more sheltered areas of Puget Sound. 

Accordingly, disposal outside Puget Sound in the outer Strait of Juan de Fuca 
was rejected as a reasonable alternative to the Phase II disposal sites 
because of decreased safety and lack of environmental benefits which could 
offset the much higher transportation costs. 

(3) Puget Sol.lllll.. The remaining potential open-water disposal sites 
sre lo~ated within Puget Sound. Transportion of dredged material from either 
the northern or southern sound (Phase II areas) to central Puget Sound (Phase 
l area), in most instances would be more expensive then local confined 
~isposal. Table 2.2 provides estimates of additional costs per cubic yard for 
such transport. Furthermore, there is no known resulting gain in 
environmental benefits that would offset such increased costs. PSDDA was 
undertaken to provide disposal sites throughout Puget Sound that are 
relatively convenient to areas of major dredging activity. In conclusion, 
only dredging and open-water disposal sites within the confines of the PSDDA 
Phase II areas have been considered in detail. 

d. ~~jj;J:j;_, To detennine the number of sites needed, areas of 
major dredging activity were identified for the Phase II area. Review of 
dredging records indicates that the largest quantities of future Phase II area 
dredged material will be generated from navigation projects located at Port 
Angeles, Port Townsend, Bellingham, Anacortes, Blaine, Swinomish Channel, and 
Olympia. Dredging projects at other Phase II areas are expected to generate 
substantially less volumes of material. The PSDDA Disposal Site Working Group 
determined that dredging service areas in five locations as shown in table 2.1. 

e. zones of Sitina Feaeibility (ZSF's) in 1.hase... II Area.. 

(l) ~tifica.tioo .il!ld Description of the NondieperrtlYe __ oo.d_ 
D_il;F~.Y_\:.._ZSf.'_s. Zones of Siting Feasibility (ZSF) are identified areas 
which have the potential to acconmodate open-water disposal activities. In 
general, they are areas which have the least conflict with the selection 
factors. The process utilized to identify ZSF's involved four discrete steps: 

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 • 
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Probable 
ucm,m 1,.1 

Major Site Under 
I!:re:d & i na: Ana :es~QA fhau u 

Bellingham Bay Bellingham Bay 
Fidalgo Bay Bel 1 ingham Bay 
Lu.mmi Bay Bellingh8.IP Ba.y 
Port Angeles :Port AQgeles 
Port Townsend Port Tor,,mseod. 
Ad1Giralty Inlet Port T0\ll"llsend 
Hood Can.al Pert Tolll'Tisend. 

Olympia/Budd Inlet Nisqu.ally 
Ta.coma. Narrows Nisqually 
She 1 ton/ Oak land Nisqually 
Pickering Pe.u Nisqua.lly 
Steilacoom Nisqually 

TABLE 2. 2 

COSTS ASSOCIATED WITH TRANSPORTING 
PHASE II DREDGED MATERIAL TO THE NEAREST 

PHASE I PSDDA SITE l/ 

Baul Nearest Haul 
Dista:rice Phase I Distance 

{NM} lSDI.lA 5 i t s1 (Nl'll 

2.7 Port Gardner 78. 7 
11.9 Po:tt GardJJer 66.8 
11.3 Port Gardner 73.8 
4.1 Port Gardner 60 

14.4 Port Gardner 35 
18.5 Pr.lrt Gardner 19.7 
37 Po:.rt Gardner 37.2 

18.5 C0111Dencement .Bay 43.1 
8.9 Conmencement Bay 10 

21.2 Commencement Bay 45.8 
9.5 Co11111encement Bay 34.l 
4.5 C0umencement Bay 29.l 

Cost 
Tr;ansport Add.ed (at 
Difference $0 .10-$0. 30/ 

(NM) ~ ,:t.. Lum) 
J./ 

76 $7 .60-$22 ,80 
54.9 $5.49-$16.47 
62.5 $6.25-$18.75 
55.9 $5.59-$16.77 
20. 6 $2.06-$6.18 
1.2 $0.12-$0.36 
0.2 so.02-$0.06 

24.6 $2.46-$7.38 
1.1 $0 .11-$0. 33 

2lr.. b $2.46-$7.38 
24.6 $2.46-$7.38 
24.6 $:L 46-$ 7. 38 

l/Costs do not include normal cost of dredging nor associated. costs of obtaining DNR 1 ERAt Corps 9 and 
shoreline jurisdiction $ite-use condition costa. 

2/UCOWD: unconfined~ open-water disposal. 
J/This figure is based on analysis of haul costs in Phase II DSSTA. 



• Step 4. Prioritise ZSF's for purposes of field studies. 

• 

These steps are further described below, and are addressed in detail in the 
Fhase II DSSIA. 

(a) ltl:I!ual ZSF Selection Factors. Four general ZSF selection 
factors were identified for the PSDDA Phase II study area. It was determined 
that ZSF's should, to the maximum extent possible, be located as follows: 

• In nondispersive sites having relatively low energy in order 
to contsin dredged !118.terial ss much as possible within the 
disposal site. 

• If nondispersive sites not available theu dispersive sites 
would be considered, which have relatively high energy that would 
maximally disperse dredged material beyond the disposal site area. 

• To avoid unacceptable adverse impacts on foodfish, shellfish, 
marine mammals, and marine birds. 

• To minimise interference with hwnan uses to the maximum 
practicable extent. 

(b) ~tic ZSF Selection Factou. The three general ZSF 
selection factors were further delineated by the specific selection factors 
shown in table 2.3. Most of these factors are identified in Federal and State 
regulations relating to dredged material disposal sites. 

Categories of information on these factors were displayed on large, 
transparent maps of north and south Puget Sound. By overlaying these maps, it 
was possible to identify "windows" or areas between resources that might lend 
themselves to disposal siting with a mininiwn of conflict with ecological 
resources and human uses of the sound. This mapping overlay process was used 
to determine where the disposal site ZSF's should be located. Subsequent to 
this anslysis, additional constraints were applied to specifically determine 
the ZSF boundaries. 

TABLE 2.3 

'1APPED OVERLJIY EVALUATION/SELECTION CRITERIA/FACTORS 
FOR PHASE II AREAS 

Human Uses: 

(1) Political Boundaries 
(2) Navigation Lanes 
(3) Utility Corridors 
(4) Dredged Disposal Areas 
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TABLE 2.3 (con.) 

Marine Fish Resources: 

(5) Smelt Spawning 
(6) Pacific Herring Spawning 
(7) Pacific Herring Holding Area 
(8) Growidfish (Major Resource/Fishery Area) 
(9) Aquaculture Sites (Commercial and Public) 

Shellfish Resources: 

(10) Dungeness Crab 
{11) Shrimp 
(12) Clams and Oysters 
(12) Subtidal Clams 
(14) Geoducks (Colml!ercial/Sport) 
(15) Salmon Resources (Commercial end Sportfishing Areas) 
(16) Nesting Seabird Sites 
(17) Marine Manluals 
(18) Bathymetry 

(c) Gonatraint& to Identified ZSF'&· The following constraints 
were considered to guide the selection of the least impactful ZSF's and sites: 

Nondi&per&ive ZSF's 

• ZSF's would be located a minimum (water surface) distance of 
2,500 feet (757m) from adjacent shorelines to provide a buffer 
from noise and adverse environmental effects. 

• ZSF's should be buffered from vulnerable biological resources 
by a minimum water surface distance of 2,500 feet. 

• ZSF's should be located in water depths greater than 120 feet 
(36.4 m). Water depths of less than 120 feet are generally more 
productive and of ""'jar iJnportence to many of Puget Sound's 
important commercial fish species. 

• zsr•a should be located in water depths of leas than 600 feet 
{182 m). Baaed on model results, water depths greater than 600 
feet could result in substantially more dispersion of the dredged 
material dnring descent through the water column. 
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• The ZSF's should be located in relatively low energy areas 
where the 1 -""~cent peal< c\Urent speed 11 __Am:" nQ.1 exceed 2'L 
cml.a..e..c. (c. 10 in./sec), and the sediment has small grain size and 
(nondispersive} areas. Other indicators included percent 
volatile solids, BOD, percent water, and total organic carbon, 
Nondispersive ZSF's identified from this process were located in 
the Nisqually delta region of south Puget Sound and in Bellingham 
Bay (figure 2.2). The final alternative sites were chosen 
following the field studies and meetings with agencies, Indian 
tribes, and interest groups. Table 2.3 gives the final disposal 
site location coordinates for each site. The sites are shown on 
figures throughout this report as a convenience to the reader, so 
that the final sites can be related to the ZSF data gathered. 
Each ZSF is described in the following paragraphs, and shown in 
general on figure 2.1. 

/Jispersive ZSFs 

• Maximum dispersion of the material is desired, therefore the 
ZSF should be in an area of high current (i.e., average current 
speed> 25 cm/sec). 

• The ZSF should be buffered by a minimum of 1 nautical mile 
from shorelines and human use areas as measured from the edge of 
the disposal zone. 

• The ZSF should be located at a minimum depth of 180 feel to 
avoid sensitive biological resources. 

• The ZSF should be located so that the ultimate fate of 
dispersed material will not have a significant adverse impact on 
natural resources. 

Details concerning this process are provided in the Phase II DSSTA. lt is 
important to note that the selection factors and constraints were baaed on the 
professional judgments of the PSDDA Disposal Site Work Group (DSWG), They 
were used for planning purposes, and are not regarded as inviolate standards 
or criteria. As studies revealed new information about the ZSF's, adjustment 
to boundaries and later to site locations were made. 

(2) Description of Nondispei:stv~ ZSF's. 

(a) 5.o.utb.____SOJJllil..;_McNdl Island ZSF l- The McNeil Island ZSF 
was located in the center of the channel between McNeil Island and 
Steilacoom. This ZSf was eliminated following literature review of currents 

l/The 1 percent peak current speed is defined ae the threshold speed 
attained or exceeded 1 percent of the time. Such a measure is used to expres~ 
a reasonably high, near-maximum speed that might occur enough of the time to 
affecl the conditions at the site • 
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Figure 2.1 Priucipal Zones of Siting Feasibility in Phase II 
PSDDA Area. 
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From &outh to north 1 ZSF's (which are dark areas within circles to 
highlight them) ere A: Anderaon Island/Ketron I&land, B: Devils 
Head/Ket~on Island, C: Hdleil Island, D: East of P~oteetion Island near 
Port Tovnsend 1 E~ final Port Townsend ZS~ 1 F: Port Angeles. G: Kosario 
Straits. B: Luitn1i Island/Sinclair Island~ I: Bellingham Bay~ and J~ 
Point Koberta. Further ZSF's were initially identified but were dropped 
from consideration (see Phase II DSSTA and PSDDA report titled ~iterature 
Review of Tid~l Cur.am.u lllld Karine ~boent Studies in Rep.rde .t.tl th~ 
Proposed l.bAi..i:. ll Di1po1al .5.i.tt:.1..) 
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From south to north, ZSF's (which are dark areas within circles to 
highlight them) are A: Anderson Island/Ketron Island, B: Devils 
Head/Ketron Island, C: McNeil Island, D: East of Protection Island near 
Port Townsend, E: final Port Townsend ZSF, F: Port Angeles, G: Rosa.in 
Straits, H: L1JIIlffli Island/Sinclair Island, I: Bellingham Bay, and J: 
Point Roberts. Further ZSF's were initially identified but were dropped 
from consideration (see Phase II DSSTA and PSDDA report titled Literature 
Review .Q.f li.d.1'.l .l&ll1m . .ts rulll Marine Mim_~ 5--twl..i.i:.Ji. in Regards YI the 
ID~..d ~ li Pisposal .5.i..l&.Ji.) and resources and depositional analysis 
(Evans-Hamilton, Inc., 1986) due to coarse bottom sediments (suggesting 
the site was too energetic), and its proximity to a known sport fishing 
area. 

(b) 5-outh Sound; Anderson/Keti:~land ZSL_.2. The 
Anderson/Ketron Island ZSF is located midway between these two islands (figure 
2.2). The boundary configuration was drawn so that the ZSF follows the 
naturally confining bathymetric features of the bottom. This ensures the 
restriction of disposed dredged material to the site. This was ultimately 
selected as the preferred ZSF for south Puget Sound. The selected disposal 
site is located at the north end of the site, at a depth of 442 feet, 

(c) Sou'°Ji S.ound; Anderson hland/I&Yils .ll!lllll Zfil:.....3.. The ZSF 
boundary was located at the south end of Drayton Passage, between Devils Head 
and Treble Point, and extends into Nisqually Reach (figure 2.3). This is the 
alternate ZSF for south Puget Sound. Note that the constraint of a 2,500-foot 
buffer zone was relaxed in this case because potential conflicts with herring 
and groundfish resources could be avoided or minimized by site management 
(i.e., restriction of site use to times of year when herring are not using the 
site). The disposal zone is located at a depth of 238 feet. 

(d) North Sowid, Bellin~ham Bay. The south ZSF (alternative 
site A-1) is located between Portage Island and the mainland (figure 2.4). 
The boundaries of this ZSF were selected to avoid as much as possible the 
navigation lanes, utilities, and marine fish and shellfish resources. This 
ZSF originally contained the preferred site, but it was found to conflict with 
established bottomfish trawl areas. The depth of the Bellingham Bay ZSF'a are 
approximately 100 feet, shallower than the 120 foot miminum depth guideline. 
The 120-foot-minimum depth guideline was relaxed to allow consideration of a 
nondispersive ZSF in the Bellingham Bay area, and because the PSDDA agencies 
believed that site management would minimize the resource conflicts that were 
the initial esaons for depth constraint. 

The northeastern ZSF (alternative site A-2) in Bellingham Bay is located near 
south Bellingham and was the less preferred alternative ZSF site. The 
Bellingham Groundfish Trawlers Association suggested this ZSF as an 
alternative to the original ZSF due to potential trawling conflicts with the 
above ZSF. However, it was ultimately rejected as the preferred location by 
DSWG because of higher crah and shrimp resources than in the south ZSF . 
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Figure 2.2 The selected Anderson/Ketron Island ZSF {dashed line). site perimeter 
(solid line) and disposal zone (solid circle). 
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Figure 2. 3 nie Anderson lsl•nd/Devil'e Head 2SF (dashed line), disposa! 
site bouadary (solid line)~ and disposal zone (circle) • 
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Figure 2.4 The Bellingham Ba1 ZSFts (dashed lines), disposal site bounda~y 
(solid line) and disposal zone (hatched circles for alternative sites and 
solid ci~cle for selected site). 
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The selected disposal site was reconmended to DSWG by the Washington 
Department of Fisheries (WDF) (by letter of July 19, 1988 see exhibit D). It 
is located midway between the two alternative sites and is approximately 0.9 
nautical mile west of Post Point. The selected disposal site is closer to 
denser populations of Dungeness crab than those which occur at the southern 
site. However, to minimize potential impacts on crab, WDF also proposed a 
site use restriction which would prohibit disposal operations from November 1 
through February 28 each year. This 4-;nc,nth restriction is in addition to the 
normal 3-month dredging closure period that extends from ~arch 15 to June 15 
each year when salmon and steelhead smelts are outmigrating. Accordingly, to 
avoid impacts to Dungeness crab, shrimp, snd anadrOfflous fish resources during 
critical spawning and migration periods the PSDDA agencies have established a 
7.5--month disposal site closure period (November l through June 15). The site 
move was also reconunended by WDF to avoid potential conflicts with bottDfflfish 
trawlers who operate in the vicinity of the southern site (A-1). Natural 
resources in the selected site are comparable to those in the formerly 
preferred site. 

(e) ~ Sound; Lumni/Sinclair Island- The Lunrni/Sinclair 
Island ZSF was defined u,;ing the constraints of political boundaries, 
navigation lanes, utility corridors, and marine fish and shellfish resources, 
This ZSF was proposed as a nondispersive site although it was subsequently 
found to be unsatisfactory in teI1Tis of the depositional criteria: average 
current speeds of 25.3 cm/sec exceed the 25 cm/sec/percent peak speed 
constraint, and sandy bottom sediments suggest that currents might move 
disposed material offsite. The results of the Depositional Analysis (DA) 
(Evans-Hamilton, Inc., 1987a) sampling indicated that the eastern portion of 
the ZSF was hard rock and/or a cobble/shell bottOffl. The northern portion of 
the ZSF contained relatively high densities of scallops (two to three 
scallops/0.l square meter). On the basis of the resource and physical 
studies, PSDDA dropped this ZSF because it was highly erosive in winter. 

(f) fuu:.t.h..~.11.und; East of Protection Island near Port Townsend. 
This site was briefly considered as a ncmdiaperaive ZSF. It appeared to have 
low bottom currents, but was eliminated from further consideration because of 
its prOJ1.imity to the U.S. Fish and Wildlife Service (nlS) wildlife refuge on 
Protection Island. 

(3) Identification 
ZSF's were identified based 

of Dis~ersive ZSF's
on considerations for 

four potential dispersive 
marine shellfish and 

fisheries resources and human use concerns. The dispersive ZSF's are located 
in the Strait of Juan de Fuca, Rosario Strait, the southern Strait of Georgia 
and near Point Roberts. Subsequently, the Point Roberts ZSF was dropped due 
to resource concerns and potential conflicts with a deep-water trawl fishery. 
Following field studies and reviews of existing data, alternative sites were 
selected within each ZSF and prioritized after reviewing natural and human 
resource concerns • 
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(4) Description of the Disperai.ve ZSF's. 

(a) WuL.iwberts (SH!U-t cf Gecr1ial. The northern border of 
the Point Roberts ZSF was located approximately 5 nautical miles southeast of 
Point Roberts at a depth of 720 feet. The Bellingham Groundfiah Trswlers 
Association proposed an alternative ZSF located approximately 6 nautical miles 
to the southwest. After coordination with WDF, Marine Fish Division, the 
alternative ZSF was not accepted because it is in a rocky bottom area which is 
also a popular recreational sport fishing area. The Point Roberts ZSF, 
located in a high intensive bottomfish trawling area, was dropped from final 
consideration due to conflicts with bottomfish trawlers. Also the one 
dredging project, identified as a possible user of a disposal site in this 
ZSF, was found to be able to transport its dredged material to the Rosario 
Strait Site. 

(b) Rosario Strait. The northern border of the Rosario Strait 
ZSF is located about I nautical mile south of Cypress Island (figure 2.5). 
This location was adjusted slightly to the north and east of the original site 
to move it out of s cable crossing area. The selected site is located in the 
center of the ZSF whereas the alternative site is located approximately 0.5 
nautical mile to the east. Both sites are located in about 230 feet of water. 

(c) iopez Island. The northern border of the ZSF was located 
about 3 nautical miles south of Lopez Island in water depths approximately 300 
feet. This site was dropped from further consideration due to concerns for 
pelagic fish and birds, including bald eagle and peregrine falcon nesting 
sites. 

(d) Port Townsend. The southern boundary of the ZSF is located 
approximately 4.6 nautical miles from the tip of Edie Hook. The bottom 
topography at this site is highly variable. The depth at the center of the 
ZSF is approxi111Stely 420 feet (figure 2.6). The selected disposal site is 
located along the southwest border of the ZSF in about 361 feet of water. The 
alternative disposal site is located along the eastern ZSF border at the same 
depth. 

(e) Port Angeles. The southern boundary of the ZSF is located 
about 4 nautical miles north of Port Angele• (figure 2.7). The eastern 
one-half of the originally circular site was eliminated to provide a buffer 
between the ZSF and a popular bottomfish trawl fishery in a rock outcropping 
area, called the Rockpile, located to the northeast. The selected disposal 
site is at the southern tip of the ZSF in about 435 feet of water. The 
alternative dispoeal site is closer to the ZSF center at a depth of 445 feet. 

f. ~Studies and Selection Process. Literature review and resource 
overlay mapping was performed first. During preparation of the map overlays, 
an intensive literature search was made to compile the infonnation which was 
used to construct the maps (see "Bibliography and Haps pertinent to the 
Selection of Open Water Dredge Disposal Sites in the Greater Puget Sound 
Region," Evans-Hamilton, lnc., 1985, on file at the Corps of Engineers Seattle 
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Figure 2.5 Rosario Strait ZSF (dashed line)~ disposal site boundary (solid 
line) and disposal zone (solid circle for selected and hatched circle 
for alternate site). 
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District library). The geographic area covered in the search included Puget 
Suund, the Strait of Juan de Fuca east of Port Angeles, and the Strait of 
Georgia south of the Canadian border. The overlay maps were used to locate 
ZSF's in areas of mini,nal conflict with known major navigation, shoreline, and 
shallow water uses and natural resources. 

Field studies, involving additional natural resource data collection were also 
undertaken to provide additional necessary information in locating specific 
disposal sites. Studies focused on two issues: 

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

• What is the value of the ZSF's to biological resources of 
concern (e.g., crab, bottomfish, and shrimp). Emphasis was given to species 
which would be in direct contact with the dredged material on the sea floor. 

To investigate the depositional nature of each ZSF, current strengths were 
determined by an examination and analysis of historical field data, and 
predicated current velocities were identified and mapped. Results indicated 
that both Bellingham Bay ZSF's lay in relatively low current velocity areas. 
Currents were also found to be relatively low in both of the south sound 
nondispersive ZSF's. The south sound ZSF boundaries were adjusted to 
encompass the entire impact area of a disposal site located in the ZSF. The 
disposal site (i.e., iJllpact area) was drawn to follov the naturally confining 
bathyn,etric features of the bottom that indicates where the material will 
remain. Material disposed at sites in the nondispersive ZSF's is not expected 
to move out of the site boundaries based on nUD1erical 1UOdel studies (see 
Phase II DSSTA). All of the north sound dispersive ZSF's are located in areas 
where currents are so strong that most sediments are expected to erode and 
disperse rapidly to surrounding areas. 

Resource mapping and literature review revealed several key information gaps 
for ZSF's. ln order to better define characteristics of potential disposal 
sites within ZSF's, a series of site specific field studies were undertaken. 
Sediments in and near the candidate nondispersive sites in southern Puget 
Sound and BellingM:111 Bay were sampled and analyzed in order to identify and 
locate depositional zones and to identify and quantify seasonal abundance and 
distribution of biological resources such as bottomfish, crabs, shrimp, sea 
urchins, and sea cucumbers. Benthic resources were also quantified in the 
nondispersive study areas, and bottomfish feeding habitat assessments were 
made. Fishery resource investigations of a IDQre limited scope were also 
performed at four dispersive ZSF's during spring and fall of 1987. 

(1) Si.ltt--1n.d@ntificction end ZSF Specific Studies. 

Overview, 
identified 
studies. 

Preliminary disposal site locations within the ZSF's were 
using information obtained from literature, calculation and field 

n.o factors were empha~ized in locating the nondispersive disposal 
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sites: (1) a low abundance of corm,ercially important animals (e.g., small 
nwnbers of crab, shrimp, and bottomfish) and (2) nondispersive characteristics 
(e.g., sediment and current characteristics indicating that sediments would 
stay within the disposal site). Dispersive ZSF's were identified because of 
the need for reasonably accessible sites throughout the Phase II area. It was 
not possible to locate more than one nondispersive disposal area in the north 
sound. Two factors were emphasized in locating the dispersive disposal 
sites: (l) considerations for max-ine shellfish and fisheries resources and 
other natural resources and human use concerns (i.e., pelagic bird communities 
and trawling areas) and (2) the presence of a highly dispersive area (i.e., 
sediment and current characteristics indicating that disposed sediments would 
eventually move off the disposal site). Studies involved biological resources 
in/near the ZSF's, investigations relating to the dispersive or nondispersive 
nature of the areas represented by the ZSF's, and studies to determine the 
fate of the material to be disposed at sites located in these conditions. 
Preliminary sites were identified in sll of the ZSF's after field studies were 
completed. Preferred and alternative sites were ultimately selected within 
each of the ZSF's. Further studies were undertaken to establish the 
appropriate disposal zone and primary bottom impact areas, for the disposal 
sites. 

The following paragraphs describe field, literature and numerical studies, 

(a) .11.iJJ.loM:i_.;;a_l Resour_o:;e_s. Specific studies were conducted £or 
the sites including trawls accounting for the seasonal abundance of critical 
resources such as crab, shrimp, and bottomfish. Also, boxcore sampling was 
accomplished to quantify and assess the benthic habitat values and estimate 
bottomfish foraging habitat potential with the Benthic Resources Assessment 
Technique (BRAT) at the nondispersive sites. Bottom conditions at the 
dispersive sites make BRAT studies, which investigate organisms living within 
the sediments, infeasible and uninformative. In dispersive locations, these 
infauna are virtually absent and the bottom sediments are frequently too 
difficult to penetrate for conventional animal sampling techniques to work. 
In addition, the principal kind of benthic organisms at these sites are 
epifaunal, living on the surface; these include crab, shrimp, urchins and 
scallops, which were studied via the trawling studies. Data were utilized to 
assess each of the disposal zones relative to natural resources. Maps 
developed for these determinations were overlaid on other usage maps, e.g., 
navigation lane maps, to identify disposal sites that best fit the desired 
site conditions. 

(b) Nondispersive_1l,l_r.sui; .. Dispersive Probability. The likelihood 
that dredged material would remain within the disposal site was evaluated 
using a number of approaches. 

First, the maximum currents within each ZSF were mapped using historical 
data. These results were compared with speeds that were observed during 
special field studies in Dana Passage (Sternberg and Collias, 1973) to 
mobilize and transport sediment. In this study, dredged material was observed 
to be resuspended and transported at speeds above approximately O.S knot (25 
cm/sec). 
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Second, using a technique called depositional analysis (Evans-Hamilton, Inc., 
1987a), four sediment characteristics within the ZS~'s, grain size, sediment 
biochemical oxygen demand, percent moisture, and percent volatile solids, were 
mapped and analyzed for significant differences using a statistical 
technique. An area was classified as nondispersive and depositional in 
character if its sediments had the following characteristics: small grain 
size, high biological oxygen demand, high percent water, and high volatile 
solids. This technique is described in detail in Phase !I DSSTA, and is 
summarized in 2.03f(2)(a), below. 

Third, the potential fate of resuspended materials was evaluated within the 
ZSF's to avoid impacts downstream on sensitive habitats. 

(c) Size of the Disposal Sll__e. A numerical model called DIFID 
(disposal from an instantaneous dwnp) (Trawle and Johnson, 1986a) was uaed to 
simulate dredged material disposal in an unconfined, open-water environment as 
it passes through the water colwnn for a variety of possible water depths, 
current speeds, and sediment types. For information on the model, see section 
2.03f(2)(b). The size of the disposal zone, where the material would likely 
land, and the disposal site, which represents the limits of the model to 
predict a measurable thickness of material accumulation, was generated for 
each preferred and alternate site. The model predicts these dimensions based 
on bottom physical effects that would result from repeated dumps. For 
nondispersive sites, snd 1,800-foot-diameter disposal zone and a variable 
disposal site diameter (for Bellingham Bay, 3,800 diameter feet, slightly more 
in the case of the Nisqually sites) were predicted (see table 2.4). For a 
dispersive site, a 3,000-foot-diameter disposal zone for a dispersive site and 
either a 6,000- or a 7,000-foot disposal site diameter resulted from the runs 
of the model. 

(2) Fhn1cal anr:l Numerical Studies. 

(a) Nondiapersive Yer&us DinperHive Site Characters. 

1. Deoositional Analuia/Sedim1mt Characttrii:ation in 
/fon4i~_pe_Dl_iv~1.S_D. The objective was to locate large enough areas within 
the nondispersive ZSF's to encompass preliminary disposal sites where 
sediments tend to deposit rather than erode. These determinations were made 
from maps and statistical evaluations of sediment characteristics. Previous 
work by Word, et aL (1984a), indicate that sediments in Puget Sound tend to 
accumulate where existing sediments meet four criteria when COlllpared to 
sediments at similar depths: (1) small grain size, (2) statistically elevated 
volatile solids, (3) statistically elevated five--day biochemical oxygen demand 
(BOD~), and {4) statistically elevated water content. During PSDDA field 
studies measurements were made in the ZSF's at a total of 251 stations in 
order to provide the data for the dispositional analysis. 
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TABLE 2.4 

LOCATIONS AND DIMENSIONS OF SITES FOR PHASE II 

Dhpo.sal 
Site Disposal 

Depth Dimensions Site 
_Lat! tude Lcn11itu.dt (Ft} (Diameter) Area 

Site -----~Deg Min Deg Min (MLLW) (Ft) AcreJL_ 

Anderson/Ketron Island 
Selected 47 09.43 122 39.40 442 4400 X 3600 1/ 318 
Alternate 47 09.06 122. 45.61 238 4200 318 

Bellingham Bay 
Selected 48 42.83 122 33.03 96 3800 260 
Alternate 1 48 41.83 122 33.60 98 3800 260 
Alternate 2 48 43.82 122 32.50 95 3800 260 

Rosado Strait 
Selected 48 30.88 122 43.48 230 6000 650 
Alternate 48 30 .70 122 42.73 230 6000 650 

Port Townsend 
Selected 48 13.62 122 58.95 361 7000 884 
Alternate 48 15.28 12.2 55.60 361 7000 884 

Port Angeles 
Selected 48 11.68 123 24.86 435 7000 884 
Alternate 48 13.20 123 25.65 435 7000 884 

.1/This site is oval 1 the rest ai-e circultlr& 

The assesBment of depositional potential was determined from characteristics 
of the sediments in the ZSF's. The analysis ia shown in Evans-Harniltont Inc. 
(1987a) and Phase II DSSTA~ and is summarized here. The maps p~epa~ed for 
these conventional parameters were derived from the upper two centimeters of 
sediment. Aa sediments deposit natui-ally at the rate of 0.5 to 2 centimeters 
per year (Lavelle~ et al., 1986), the depth sampled by conventional methods 
~epresents approximately 2 years of accumulated sediment. Sediment 
cha~acteristics were asseBed to locate depositional sites because they provide 
a longer period of sediment accumulation than did the REMOTS (a photographic 
benthic survey technique), which was used in Phase I (see Phase I DSSTA). In 
preparing the mapst a statistical method was employed to determine if 
individual stations in the original ZSF's were more depositional in natu~e 
than other stations at a similar depth. The mean~ standard deviation~ and 95 
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percent confidence interval, were calculated for each sediment parameter for 
each depth using data from all 251 stations as described by Word et al. 
(l984a,b). A station was considered depositional if the percent volatile 
solids (%VS), Bon5 , or percent water exceeded the 95 percent confidence limit 
for the depth contour on which the station was located. In addition, the 
sediment grain size had to have a m..an size of 7 percent fine silt, 8 percent 
very fine silt, or 9 percent clay to be considered depositional. The results 
from the depositional analysis are shown below, and repeated as appropriate in 
sections 3 and 4 to characterize the environment and impacts. 

• ~c1'1eil Island ZSF. The field data for the ~cNeil Island ZSF in 
aouth Puget Sound showed it to be unsuitable for use as a nondispersive site, 
and the entire ZSF was removed from further consideration. 

• Anderson/Kellill Island ZSF .2. The median grain size at the extreme 
northern and southern parts of the study area was predominantly mediwn to very 
fine sand with percentages of clay ranging from 4 to 8 percent. Areas 
containing higher organic content and S!Mller grain sizes overlay much of the 
ZSF, This indicatea a low energy area where sediments are being deposited 
naturally. The suitability of this site for the disposal of dredge material 
appeared to be very good, for dredge material which has erodability 
characteristics similar to those of the existing bottom sediment. The area 
that appears to be the most depositional is situated between Anderson Island 
and the southern end of Ketron Island in the center of the basin, where the 
site was ultimately located. The lVS throughout the study area ranged from 
less than 1 percent to 4 percent. The greatest wnount of organic J11Sterial was 
found at the base of slopes between the Anderson and Ketron Islands. Low BODS 
values occured at relatively shallow depth along the margin of the two 
islands. Lew values also occured at the northern and southern margins of the 
ZSF. Elevations in BOD5 beyond the 95 percent confidence interval were fow1d 
throughout most of the ZSF and along the western edge of the study area and 
ZSF. Trends in percent water were similar to those seen for BODS and lVS. 

• Anderson Island/Devils Head ZSF J. The data tended to indicate 
that the site was J11Srginal or mixed in tenns of nondispereive 
characteristics. Low levels of both BODs and lVS occured in the south end of 
the ZSF and high values occured to the northwest towards Drayton Passage. The 
percentages of water in the sediment■ in the study area surrounding the ZSF 
ranged from 30 percent to over SO percent. The median grain size consisted of 
mediwn sand southeast of the ZSF grading to very fine sand and fine silt 
within the ZSF. Coarse to fine silt predominated in the two areas with 
elevated amounts of organic material and a greater percent water. The area of 
lowest energy in the study area appeared to be located at the entrance to 
Drayton Passage, where the alternate site was located. This area contained 
the greatest amount of organic material. 

• Bellingham llaJ:. The study area had all the attributes of a very 
low energy, depositional ,mvironment. The area that appeared to be the most 
depositional in the study area was roughly 0.5 nautical miles due north of the 
south ZSF. The grain size was predOlllinantly silt in this area and percent 
clay ranged from 18 to 20 percent. The %VS and BOD5 showed increasing 
concentrations from the southwest to the north and from the northeast into the 
center of the study area. Both measures showed a high and uniform 
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concentration throughout the center of the bay and in th.e ZSF. Percent water 
shows the same pattern as seen in the BOD5 and 1VS. Percent water values 
increase from approximately 30 percent at the western and northwesteni edges 
to over 60 percent in the center and southeastern portions of the study area. 
The median grain size patterns in Bellingham Bay are medium sand grading to 
very fine sand off the eastern shore and the south end of Portage Island. The 
amount of clay increased from the east and west sides of the bay towards the 
center of the area, and is roughly constant at 16 to 18 percent within the 
ZSF. It was evident that the sediments in the Bellingham Bay ZSF contain a 
large amount of organic material. The BODS concentrations were high, and 
ranged from 2,000 to 2,500 mg/kg of sediment, and %VS were in excesa of 
8 percent while percent water ranged around 70 percent. 

• L,1mmi/Sinclair Island. Field data indicated that there was a large 
component of sand at all but two stations in the ZSF, and three to four live 
scallops in each O.lm2 van Veen grab sample. The obvious lack of clay/silt 
sediments and the presence of scallops indicate high current areas; hence this 
ZSF was removed from further consideration as a potential nondiapersive 
disposal site. 

2:. Current Studies. In these studies, the central questions were: 
(1) will the dredged material remain in the nondispersive areas, or (2) will 
it erode from the dispersive areas? Newly deposited dredged material 
containing substantial amounts of silts and clays begins to erode when the 
current speed exceeds a threshold of approximately 25 c;n/sec (O.S knot or 0.85 
feet per second). Dispersive ZSF areas were sought where sverage current 
speeds were well in exceaa of 25 cm/sec. Maps of current strength and 
direction were also prepared for the nondisperaive ZSF's to verify that 
extreme (l percent peak) speeds were less than 25 cm/sec to ensure that 
sediments tend to accumulate. Current strength in each of the ZSF's was 
determined using current meter data. When possible these data were 
supplemented using data obtained from drifting objects. In addition, 
estimates were generated with a numeric model for the dispersive ZSF's. 

Several hundred current meter records were reviewed. Statistical computations 
were made for those recordB which met the following criteria: (1) the 
measurements were taken at fixed locations; (2) both speed and direction were 
recorded; (3) the speed measurement was consistently above the minimal 
recording value of the instrument; and (4) the measurements lasted one tidal 
cycle (24.84 hours). A computer model waa also used to fill in gaps between 
field data. The model used was developed by Crean (1983) and was a numerical 
hydrod)"Tiamic model that simulates tidea within the Straits of Georgia-Juan de 
Fuca system, 

Ji.. fumll:\.lil!~n:_iY.JL.2SF'_s_. The strength of currents in Puget Sound 
have been estimated in a number of ways. Various investigators have examined 
mean speed (mean of all speeds in a current meter record regardless of 
direction), total variance, root-mean-square speed and peak speeds (Cox, et 
al., 1984); Ebbesmeyer, et al., 1984). The interrelationship of various 
current parameters for Puget Sound are described in Phase I DSSTA. From the 
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correlations amongst the measures of current strength, linear regression 
models were utilized to predict extremes. The results are summarized below 
and repeated ae appropriate in sections 3 and 4 for the specific sites. 

• Anderson/Ketron Island ZSF 2, Few current meter records are 
available from the reach between the Nisqually River delta and Tacoma 
Narrows. Fortunately, two records were obtained within the disposal area. 
Deeper records at each site, which were above the bottom by a minimum of 15 
meters, were used to evaluate currents in the ZSF. The results indicate that 
currents in this disposal site can be near or above the threshold for fine 
particle transport. However, the meters were measuring mid- to lower water 
column and not the bottom current conditions, Also, depositional analysis is 
more relevant to bottom conditions, and the above results indicate all the 
features of a depositional envirolllll'l!nt. Thus it was concluded that the area 
has a nondispersive character and that material placed at the site should stay 
there. 

b., Dhpernive ZSF'e, l"lean current speeds were calculated from 
both field measurements and Crean's (1983) model results. Using the desired 
relationship between mean speed and 1 percent peak speed, mean speeds 
exceeding 9 cm/s should indicate the presence of current speeds in excess of 
25 cm/s (sediment movement threshold speed) during at least 1 percent of the 
time; therefore, at areas with mean speeds exceeding 9 cm, sediment 
resuspension should occur to some extent. Depth-averaged maximum tidal 
currents (spring and neap tides) were also estimated. 

• Roaario St.r.ai.t, Mean speeds surrounding the Rosario Strait ZSF 
range from 36 to 69 centiffieters per second, and maxi.mum or peak speeds are 
approximately 100 cm/sec, capable of flowing in many directions. The area 
displays a predominantly single layer aouthern (seaward) flow with net speeds 
between 10-30 cm/sec. 

• ~nd.. Data show highest speeds north of Port Townsend at 
the entrance to Adniirslty Inlet, decreasing naarer the ZSF. ¥ield data 
indicate mean speeds within the ZSF range from the 30 to 50 centimeters per 
second, whereas Cran•~ model values range from Z0-25 cm/sec, The spring ebb 
is the strongest tidal curr,nt with a peak speed around 100 cm/sec. The neap 
flood has a peak speed of apprOJ<llll!l.tely 75 cm/sec. The ebb tides flow 
westerly and the flood tides flow easterly. The area shows a predominantly 
two~layered flow, with shallower thsn 50 meter water flowing approximately 30 
cm/sec sesward and the deeper water flowing soundward at a slower rate. 

• Port Angeles, No field data are available in the zsr, but 
extrapolating from existing current meter data, it appears that the mean speed 
is between 40 and 50 cm/sec; w;ing the numerical model, a SOl!lewhat lower value 
of 35 cm/sec is obtained. Spring ebb and neap flood tidal currents have peak 
speeds of about 125 cm/sec, and the other extreme tides range down to about 65 
cm/sec (neap ebb). The ebb tidee flow westerly and the flood tides flow 
easterly. The flow is two-layered, seaward near the surface and soundward in 
the lower depths below approximately 30-50 meters. 
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(b) Size of Disposal Site and Fate of Material. 

1. Numerical Dredged Material Disposal Model (DIFID). The 
objective of the dredged material disposal DM:ldeling effort was to predict the 
short-term fate of dredged material which may be disposed in the Phase II 
area. These estifflates, combined with an estimate of the target (drop) zone 
diameter, provided an initial assessment of the sediment pattern that might be 
caused by repeated disposal operations within a nondispersive ZSF and the 
patteni from a single disposal at a dispersive ZSF. A dredged material 
disposal event is separated into three physical phases. The fiut is 
convective descent, during which the fluid jet of dredged material falls from 
a bottom dump barge to the bottom under the influence of gravity. It occurs 
rapidly, since the terminal velocity of dredged material in water may exceed 
10 feet per second and, at the depths of the PSDDA sites, is completed in less 
than 2 minutes. In the environmental analysis, this phase is used to 
characterize the area of "killing velocity," since the impact is too fast to 
be avoided even by mobile bottom-dwelling animals at ground zero. Second, a 
llYoamic collapse phase occurs when the jet of material impacts the bottom. 
This occurs more slowly, and spreads the material laterally in several hours 
to several days. This kind of movement could cover and smother nonrnobile 
henthic organisms that are unable to avoid the material. However, many 
invertebrates a.-e known to be able to "dig out" of the material when it is not 
too deep or has not fallen directly on top of them. The third phase could 
take days o.- weeks in a nondiapersive site, but would probably not have a 
chance to occur in a dispersive site. This is the lon&=teou passive diffusion 
phase of the material, which causes it to assume a thin pancake-like shape in 
a nondispersive site. The model runs of DIFID give information on spreading 
of the dredged material after all phases have occurred. 

The final size, orientation, and configuration of the disposal site were based 
on the results of the disposal model with those of depositional analysis, 
current characteristics, and bottom topography. The initial estimates of 
disposal zone size were also used to determine the regional sampling plans for 
mapping biological resources. The nwnerical dredged material disposal model 
DIFID (T.-awle and Johnson, 1986a) was used to simulate the ba.-ge disposal of 
dredged material. The model predicted the pattern of disposed material on the 
bottom fo.- each of a nwnber of test conditions. The input data required for 
DIFID fall into four groups: (1) a description of the ambient environment at 
the disposal site, (2) characterization of the dredged material, (3) data 
describing the disposal operations, and (4) model coefficients. 

The test conditions included water depth, ambient cu.-rent, material dumped, 
and bulk density of the material in the barge. The dumping of two types of 
material was simulated by the model in these tests. These types were chosen 
to represent the most representative materials dwnped into Puget Sound. The 
primary material tested consisted of 25 percent fine sand and 75 percent 
clay/silt. The clay/silt fraction was modeled both as cohesive and 
noncohesive material. The other material consisted of 50 percent fine sand 
and 50 percent medium sand with no clay/silt. For a description of the model 
and test results see Trawle and Johnson (1986a) and Phase I DSSTA • 
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z. Preliminu:y Disoosal Site Dimensions. The disposal zones of 
the nondispersive diapoeal aites are circular areas measuring 1,800 feet in 
diameter. This area circumscribes the DNR prescribed "disposal zone" for a 
disposal barge, or the area within which the dredged material must be released 
at the water surface. To evaluate the effects of dredged material on bott0111 
dwelling animals, it was necessary to define a larger impact area within which 
the material would be deposited, based on a series of dumps, integrated by 
numerous runs of numerical dredged material disposal model. To plan the PSDDA 
field studies, preliminary dimensions were chosen, later modified as a result 
of the field studies. A typical PSDilA nondispersiva disposal site consists of 
three elements (figure 2--8), The target area A and disposal zone B lie within 
long-term hottom impact Area C, defined as the disposal site. The disposal 
barges should open their hoppers within the target area, but allowing for some 
error or maneuverability problems within an area no larger than the disposal 
zone. 

For a nondispersive site, the disposal site circumscribes the horizontal 
spread over a period of repeated lUIIIIR.li of the dredged materisl after it is 
released at different locations within the disposal zone during both flood and 
ebb tides (assllll!ing a current speed of 0.5 knot or 0.85 feet per second at the 
time of disposal). The dimensions of the dllfllp site were chosen using results 
corresponding to typical water depths and currents envisioned for the disposal 
sites. Ba.sed on model test for 400 feat water depth and a 0.5 knot current 
(0.85 feet par second), test results indicated a horizontal spread of 
approximately 1,000 feet dcnrnstream from the dump spot and 600 feet to either 
side. As a precaution, 600 feet and 1,000 feet were added to the short and 
long (tidal current direction) dimensions, respectively, to arrive at the size 
(3,000 by 3,800 feet) of the ellipse shown in figure 2.8 for a typical site 
located on a flat bottom with back-and-forth tidal currents. 

For a dispersive site, the disp~sal site circumscribes the horizontal spread 
of a single dump of dredged material released within the disposal zone. The 
use of a single dump instead of repeated dumps reflects the dispersive nature 
of the site which i,as e¥pected to .-apidly move material offsite. (This is 
borne out by the calculations sho,,m in section 2,03f(2)(b)2.) The distance 
required for a d\Ullp is 3,000 feet, assU11ing an average tow speed of 3 knots 
(5.07 feet per sec<Jrul) duriq tha dump and a time of 10 minutes required for a 
dump. BMed on a water daptb of 400 feat and an average current of 1 knot 
(1.69 feet per sacon.ol), Kes~lts indicate a horizontal spread of approximately 
2,000 feet downstrelilll fr"'II the d11111p spot and 1,000 feet to either side. The 
calculated disposal site ellipsa has a size of 5,000 to 7,000 feet as shown in 
figu~e 2.9. The dinumsions of the disposal site vary with the site 
bathy-metry and weta.- depth. Figure 2.10 shows the site dimensions for the 
three Phase II preferrsd dispersive sites. 
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l. Fate of Dredged Material. Although the purpose of locating 
nondisp,,rsive sites is to find areas in which the disposal material will not 
be tr,msported away frOIII the site, the fate of that d.-edged material is also 
important. Undoubtedly a small, probably lllldetectable, ft"action of the 
disposal material deposited in the nondispersive ZSF's could also be 
transported beyond the disposal site boundaries. Transport offsite can occur 
through transport offsite by prevailing currents of the l to 5 percent of the 
material rel8aining suspended in the water collllllll after the main mass of 
material reaches the bottom (Phase I DSSTA). This would also occur in a 
dispersive site. Additionally, at a dispersive site, the majority of the mean 
current speeds through the dispersive ZSF areas are greater than the threshold 
speed (25 cm/a,e,c.) above which sediment th.at reaches the bottom becomes 
transported. ~refore, all of the clsy/silt fraction that reaches the bottom 
at a dispersive site will eventually becOllle resuspended and transported with 
the prevailing current. Unusually atrong currents in the nondispersive ZSF's 
may resuspend a small portion of the disposal material; however, this should 
occur very infrequently. 

The cOJDposition of the sediment being disposed is an important factor in 
determining sediment fate. During the dredging Opat"ation the clamshell dredge 
can delivet" se.diments in a "clwnpy" condition which allo"'s the disposal 
operations to p,ro more predictable, with sediment fate more easily controlled. 
Tests have sho..., that material disposed by a bottom dump barge tends to remain 
intact and falls to the bottom as a mass at a high rate of speed. These 
cl""'l's atta;i.n terminal velocity quickly after release. After impact, the 
material bt"e&ks UF a"11 its ult1-te dispersion ia dependent on currents end 
be<;! slope at the point of iulpact. Field measurements by Gorden (1974), Sustar 
and Wakeman (1977), Bolcwiiewics, et al. (1978), and Tavolaro (1982, 1984) 
indicate t,h.at I to 5 percent of the matet"ial is stripped from the descending 
jet. The rest falls to the bottom inmediately below the disposal barge. 
Based on the n,-rical cmodei study conducted for PSDDA Phase I by Trawle and 
Johnson (19%a), JDost of the material is expected to settle within l hour 
within a 600-:foot radii"' of the center of the dU111p. 

The velocity of :water cuaen·ts .also affects the distributiol1 of sediment 
particle sil'-SS in 1>11con.s~lida~ soft bottom material. Coarser sediments 
occur in higher cwu,ot .envir~ts, while fine-grained sediments occur in 
lower energy -e.nv~~-,;,ts. for ,example, a current velocity of 0.4 knot (20.6 
cm/sec) will shift o..-dinu-y llf'ttd alDOg the bottom, while a current of l knot 
(51.S cm/sec) "'ill .slt;itt fi"!li' g.cAvel. A cut"rent of 2.15 knots (lll cm/sec) 
will move coarse gr&vel 2,5 on, in diameter, am\ 3.5 knots (180 cm/sec) will 
move an,gular stonrua UF t-0 3.8 Clllll in diameter {l'k>ore, 1958). Therefot"e, to a 
substantial degr"" cvrr""1t..!i d~ermine the grain size distribution of sediments. 

The historical cut"r~nt data were examined to determine possible pathways by 
which the suspen,led aed;i.JQent ll'IY be car~ied by prevailing currents. Current 
mete~ records previow;ly e)[alo;i.ned for current strength were used to compute 
prevailing net current spetWs and directions. The following sections describe 
the thickness of disposed sed-fnients based on the WES model and on measurements 
of natural dep06ition rat.es. When natural sediment rates were available, 
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computation was made to estimate approximate resulting sediment thickness. In 
addition, the dispersion of suspended and resuspended materials specific to 
each ZSF are compared with naturally occurring sediments and transport 
processes. 

~- Ihickness of D~e~ Sediments at Nondispersive ZSF's
Sediment thickness calculations are discussed in detail in Phase II DSSTA, 
section 7. In areas of low current, most of the suspended material will 
eventually settle in the disposal site. Thicknesses stated below assume a 
worst-case scenario in which the suspended material equals 5 percent and a 
thin layer settles in an area adjacent to the disposal site. The depths are 
based on 15-year projections (1985-2000) of dredged material that would be 
considered for discharge at these sites and that would likely pass the PSDDA 
disposal guidelines (for which, see table 2.8). (Actual volwnes placed at the 
sites are expected to be significantly less as the projections include 
speculative projects and some of the clean materials will be used for 
landfill.) 

• 8JJderson/Ket~oD Ililalld ZSF z. The disposal zone depth averages 442 
feet. The WES model (simulating a 400-foot disposal depth) yields 
dredg~d material accwnulation rates varying between 0.167 to 0.459 
gm/cm • Based on ambient data, the natural sediment accumulation rate 
is approximately .00559 gm/cm2/year, or 3.3 to 1.2 percent of that 
expected if all acceptable dredged material were discharged at the 
site. This amounts to 1.6 percent of the natural accwnulation 
estiil\ated by the Carpenter, et al. (1985), study. 

• !l.11il.llr.lillll. lsland/P:evils Head ZSF 3. The average water depth at the 
Devils Head disposal zone is 238 feet. The closest depth simulated by 
the WES model is 200 feet. Hass accumulation rates using the model 
ranged from 0.458 to 0.995 gm/cm2• The thickness of the initially 5 
percent suspended sediment is estimated at 0.00856. This value is 
about 2.5 to l percent of the model rates from Carpenter, et al. 
(1985). 

• Bellingham Bay. All of the alternative Bellingh!IIll Bay disposal 
zones average 98 feet, the shallowest of all PSDDA sites. The closest 
WES model run is at 200 feet with sediment accwnulation rates of 0.458 
to 0.995 gm/cm2 per yesr for projections of dredged material that 
could be discharged at the site. This is approximately equivalent to 
natural deposition in a year. 

2_. Antici~ed Effect of Dredged Hateri;il DispQ.i;aJ,J.L 
lfoodj,_5l'er..1!ive ZSF's. Asswning that 95 percent of the dredged material settles 
to the bottom and that particles settle at a slow speed of 0.0017 feet per 
second, a time of about 10 hours is required for the remaining 5 percent to be 
deposited on the bottom. In a site that has a radius of approximately 2.000 
feet, with the disposal zone at the center, and a bottom current of 0.1 feet 
per second (3 cm per second), a time of about 5.5 hours would be required to 
transport a sediment particle out of the site. Thus, an additional 2 to 3 
percent of the dredge material will be deposited within the site, leaving 2 to 
3 percent that could be transported beyond the site • 
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b. Thickness of Disposed Sediments at Dispersive ZSF's, 
Sediment thickneaa is discussed below as detennined from the WES model and the 
natural deposition rate. The depositional patterns will vary depending upon 
the phase and type of tide during which disposal occurs. Slack and major 
floods represent the atremes. During alack water, the possibility of current 
Teversal could cause larger thicknesses than estimated. 

• l\sl.sJ!rio Strait, The average water depth of the Rosario Strait ZSF 
is 180 feet, the shallowest of the dispersive ZSF's. Dredged material 
deposition rates are estimated at 0,076 gm/cm2/year, or about 6 to 13 
times greater than Carpenter's (1958) eatilll8ted range of the natural 
deposition rates in this area. 

• Port Townsend. The average water depth ia 420 feet. (It is not 
possible to estimate the natural depositi51 rates in thie !rea.) The 
WES model yielded a range from 0.167 gm/cm to 0.4S9 gm/cm for 
projected dredged material. 

• Port Angeles, The average water depth is 420 feet. (It is not 
possible to estimate natural deposition rates at this site,) The WES 
IIIOdel calculates a mass per unit area ranging from 0,167 gm/cm2 to 
0.4S9 gm/cm2• 

1. Anticipated Effect of Dredged Material Disoosal at Disoersive 
lli.!..i:.s. Because the mean current speeds lie substantially above the threshold 
speed above which fine sediment becomes eroded, the disposal sediments in the 
three dispersive ZSF's where sites have been selected will resuspend and move 
with the prevailing currents. These materials were considered along with the 
other materials that were initially snspended in the water column in relation 
to naturally occurring materials. 

The seasonal distributions of total suspended solids were determined by Baker, 
et al. (1978) for the area north of Admiralty Inlet, east of Port llngeles, and 
south of the Fraser River betwen November 1976 and August 1977. Values 
typically ranged from 0.5 to 2 milligrams per liter thro"8hout moat of the 
area. The highest concentrations were observed near the Fraser River (8 
milligrams per liter) and Deception Pass (2 to 3 milligrams per liter) during 
November 1976 and ~\18u.&t 1977. Vertical distributions of suspended 
particulate matter showed highest concentrations in the surface and near 
bottom waters, (These high surface concentrations are believed to be due to 
both freshwater runoff and phytoplankton,) Seasonal variability was 
insignificant on a regional basis except for areas directly influenced by 
river runoff. Day-to-day variability was moat pronounced near major sediment 
sources and at stations characterized by large tidal excursions. Elevated 
levels near the bott0111 are probably related to resuspension processes. 

A considerable amount of sediment is discharged by local rivers. The Fraser 
and Skagit River~ discharge approximately 24 million ""'tric tons annually 
(Baker, et al., 1978). If all of this material were to deposit on the bottom 
at the high bulk density seen in dredging disposal operations (1.35 g/cc), 
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this mass of material would be equivalent to 57 million c.y. of dredged 
material. Additional sediment is contributed by erosion from local cliffs. 
The amount of sediment discharged by the rivers may be compared with estimates 
of the sediment accwnulating on the bottom. In general, the accumulation 
rates in northern Puget Sound appear to be approximately 200 to 300 milligrams 
per square cm per year. 

An important selection factor for the Phase II dispersive ZSF's was that the 
ZSF's be located where the disposed sediment would be dispersed rapidly over a 
wide region. The circulation data presented above, combined with the results 
of numerical modeling studies, provide information to allow a rough check on 
the dispersive nature of the Phase 11 sitea and the effects of disposal 
operations on natural conditicms • 

.B. JH.t.11.,:.t._ of Disposal on Suspended Soli.d.JLConcmtratioo..5.. The 
following estimates of the short-term effects dua to the disposal of dredged 
material asswne that the dredging operations are conducted using a clamshell 
dredge and bottom dwnp barge. When dredged material is released from a barge, 
it descends through the water column as a dense fluid like jet. When this jet 
hits the bottom it collapses. At a nondispersive site, where peak current 
speeds are less than about 25 cm/sec, little, if any, further movement of the 
material is expected. However, peak current speeds at all the Phase II 
dispersive sites greatly exceed 25 cm/sec. These currents will erode the 
mound of deposited material at a rate dependent on the mound area, current 
speed, and material type. Trawle and Johnson (1986b) estimated the erosion 
potential of dredged material as a functicm of the current speed. Using this 
information, estimates were made of both the suspended particulate 
concentration immediately after a disposal operation, and the dispersion rate 
of material that is deposited on the bottom. This is summarized in the 
following paragraphs. 

A rough estimate of the increase in suspended sediment concentrations due to 
the disposal of s barge load of dredged material was made. The assumptions 
made in the calculations are as follows: 

• Fifteen hundred c.y. capacity barge (1.1 x 106 liters) 

• Tv-enty-one percent of this load (by volwne 2.) x 105 liters) is 
sediment; the rest is water. At a specific gravity of 2.6 for the solids 
alone (average density of 2,~00 grams per liter), the mass of the 
suspended sedbnent is 6 x 10 grams. 

• Five percent of the disposed sediment remains suspended after 1 hour 
(3 x 1olu milligrams). 

• The disposal takes place at the beginning of a flood or ebb tide. 

• The average current speed 
is l ft/sec (30 cm/sec) • 

during, and for 6 hours after the disposal, 
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• The disposed material spreads out in a wedge shape, 45 degrees to 
either side of the current flow. 

• The average water depth is 400 feet. 

• The material is distributed evenly throughout the wedge. 

Inrnediately after the disposal operation, elevated concentrations of suspended 
sediment may be evident at selected depths in the water column. At the end of 
l hour, only 5 percent of the material ia exp,,cted to remain in the water 
column. This material will have traveled 3,600 feet and is "-SSumed to be 
distdbuted evenly throughout the volwne of a "wedge" down&tream fr0n1 the dump 
site. The volume of this "wedge" at l hour after the dl.UDp is equal to 0,25 of 
a cylinder that has! radius of 3,600 feet and is 400 feet high, or 4.1 x 109 
cubic feet (1.2 x 10 1 liters). Dividing the quantity of suspended sediment 
by the "wedge" volume gives a concentration of 0.25 milligrams per liter which 
is approximately 0.25 of backgrowid concentrations. 

After 6 hours (one flood or ebb tide) the material will have traveled a 
distance of 21,600 feet (6 hours x 3,600 sec/hr x 1 ft/sec). The volll!lle of 
the "wedge" ia equal to the volw,e of 0.25 of y cylinder that has a f!diua of 
21,600 feet and is 400 feet high, or 1.5 x 101 cubic feet (4.2 x 10 liters) 
and the concentration o! suspended sediment in the "wedge" will be 0.00007 
milligram/liter (3 x 10 O milligrams/4.2 x 1012 liters). Thus, within one 
ti.de cvcb, the average suspended sediment concentration due to the di.5-llll.®.L 
of dredged material will drop to less than 1/100 of the backgroood 
liJnceutra.tion levels found throughout most of Plii'et Sound if the material 
disperses evenly within this volume. 

It is evident from current inforoiation that the material should be widely 
dispersed after several days. For purposes of comparing the combined impact 
of a year's worth of disposal operations at the three northern ZSF's within 
the inner Strait of Juan de Fuca to background suspended sediment 
concentrations in the inner strait, calculation& were 1DOde which aeawned all 
the suspended particulate material rl!IDOining in the water colwnn after each 
dump (5 percent) stayed suspended for a year and did no~ exit the inner Strait 
of Juan de Fuca. (This calculatiun is highly conservative as currents would 
most likely remove a great deal of the suspended material from the inner 
strait.) The calculations were made based on the following assU111ptions: 

• Twenty thousand c.y. of mat,rial were dU1Dped at each ZSF annually for a 
total of 60,000 c.y. (4.6 x 10 liters), 

• Twenty-one percgnt of the disposed amount by volume is sediment (1.3 x 
104 c,y,; 9.6 x 10 liters). 

• Five percent of the disposed sediments (6.5 x 102 c,y,; 4.8 x 105 

liters) became dispersed over the area of the inner Strait of Juan de Fuca. 

• The specific gravity of the suspended material is 2.6 for solids (2,600 
grams per liter). 
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Using these assumptions, 1.2 x 109 grams of material would remain suspended. 
Assuming that the mateltal is evenly distributed through the volume of the 
inner strait (1.4 x 10 liters), then the concentration would be 
approximately 0.009 milligrams per liter. At that time, the natural 
concentrations would exceed that from disposal operations by approximately two 
orders of magnitude. 

_9_. Effect of .JUs.,osal_.9IL.l,liso'ersio11 and Accumulation...2! Jlo>c.tQ!!1_ 
S.e_,;ti.m,».ts. As stated earlier, a numerical model (DIFID) study conducted for 
PSDDA Phase I (Trawle and Johnson, 1986a) indicated that a large percentage of 
the material disposed by a bottom dump barge will be deposited within a 
relatively small area. For depths less than 600 feet and current speeds less 
than l foot per second, asswning the material is a slurry with no clwnps, the 
mound from one 1,500 c.y. disposal will have a radius of approximately 600 
feet and a height of less than 1 inch. 

Trawle and Johnson (1986d} investigated the erosion potential of dredged 
material as a function of current speed. A calculation can be made of the 
time required to erode one barge load of dredged material from each ZSF for 
median (measured) and peak (calculated} tidal current conditions. Assuming 95 
percent of the material from a 1,500 c.y. dwnp reaches the bottom, and 90 
percent of the material that reaches the bottom is deposited within a 600-foot 
radius of the disposal location, the initial disposal mound contains 1,280 
c.y. At a bulk density in the barge of 1.15 tons/c.y. {1.35 gm/~c), this 
quantity of dredged material has a mass of 1,500 tons, or 3 x 10 pounds. The 
erosion time is determined by dividing the mass of the mound by the product of 
the erosion rate times the area of the mound (1.1 x 106 square feet), i.e., t 
~ mound mass (erosion rate x mound area). Complete erosi.ll.!I....J1nlhab.ll'.....!fQJ.U.jj_ 
thl.!ILJlccur over a single flood or ebb ot the Rosario :ilsUL. Port Townsend, 
and Port Angdes sit_1:~. 

The above estimate asswnes that the disposed material is a slurry composed of 
clay/silt and fine sand(< 0.2 mm), with no clumps and that the material does 
not remain undisturbed on the bottom long enough to consolidate. Experience 
at the Alcatraz disposal site in San Francisco Bay indicates that dredged 
material composed of clumps of coarse sand is very resistant to erosion. 
Material that does not erode within one or two tidal cycles appears to become 
"hardened" and can resist erosion by currents as high as 150 cm/sec. To avoid 
accumulating material, disposal methods which maximize dispersion will be 
used. These methods will include requiring the barge to remain in motion 
during the disposal operation to increase the area of coverage. 

Over the period of a year, material that is eroded will be spread far beyond 
the site boundaries. An estimate of the effect the disposed material on 
overall accwnulation of bottom sediments can be made for the anticipated 
annual disposal of 20,000 c.y. at each ZSF. If, as stated previously, 21 
percent of the dredged material, or 4,200 c.y. (3.2 x 106 liters) is solids 
and the rest is water, and at a specific gravity of 2.6 for the solids (2,600 
gm/1), approximately 8.6 x 106 grams (8.6 x 101 2 milligrams) of sediment would 
be placed in the ZSF. If the material is spread evenly over the average area 
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of the ZSF's (approximately 10 aquare miles, or 2.6 x 1011 square cm), the 
accumulation rate of the sediment would amount to 33 milligrarns/cm2/year. 
This is about 1/100 of the natural accumulation rate that now takes place 
throughout most of northern Puget Sound. 

The impact of far field dispersion was also assessed by reviewing the movement 
of materials released in or near each ZSF (Evans-Hamilton, Inc., 1987b). 
Lagrangian drift observations have been used to eJt!lllline possible far field 
dispersion of suspended material. In addition, Crean's (1983) model was used 
to trace the movement of a particle released at the center of each ZSF during 
both a neap and spring tide. Since PSDDA sought erosional areas in Phase II, 
the particle release time wss chosen as the slack at the higher low of a tidal 
cycle (which occurs prior to the lowest tidal energy regime and simulates a 
worst-case condition). Particle movement following release was traced over a 
25-hour period, the approximate length of a tidal day. 

• ftgti.11,0q S~rait ZS[. The prevailing net flows are directed 
aouthw1<rd throughout the water colwnn, These strong currents are able 
to transport suspended material on average at the rate of 10 miles per 
day. During both neap and spring tide conditions uaing Crean's model, 
the particles moved into Guemes Channel, then headed south toward 
Rosario Strait. Particles released during the spring tide reached 
farther north into the channel between Cypress and Guemes Islands 
before heading south. After entering Rosario Strait, particle 
move,nent was north-south. The net movement of the particle during the 
neap tide was southward approximately 1.5 nautical miles, whereas 
during the spring tide it moved southward nearly 4 nsutical miles. 

On April 25, 1971 an oil spill occurred in Fidalgo Bay near the end of a major 
flood during a spring flood tide. As it spresd the oil was tracked from the 
time of spill over the following 41.S hours. The pattern of oil movement in 
the area of the- Guemes Island ZSF follows a similar pattern as that seen for a 
particular relaa,;e in the model during a spring tide. The oil continued to 
move south in Ros-ario Strait and into the Strait of Juan de Fuca. From here 
the oil traveled west within the Strait and northward through the San Juan 
Islsnda. Local winds may have aided in the dispersal of the oil. Although 
the winds at the time of the oil spill are not kno"", except through local 
newspaper reports (Evane-H-ilton, Inc., 1987b), the pattern of movement shovn 
on that occasion probal:ily represents the movement expected through the water 
column, Given the high mean and net current speeds, it is reasonable to 
expect that a- substantial amount of the disposal material will be quickly 
transported throughout the area covered by the oil spill. 

• Port Townsend ZSF, A deep channel traverses the center between two 
shallow subsurface banks. This ZSF lies approximately 10 miles to the 
northwest of AdMiralty Inlet. Vigorous tidal mixing in proximity to 
AdMiralty Inlet significantly affects the dipersion of materials. 

At the deepest portion of the channel the new currents are directed toward 
Admiralty Inlet in the lower half of the water column, and toward Vancouver 
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Island in the upper portion of the water column. In both parts of the water 
column, the net speeds reach values of approximately 10 miles per day. At 
these speeds the prevailing currents can carry resuspended material to the 
mouth of Admiralty Inlet in approximately 1 day. Resuspended materials mixed 
into the upper layer within this sill zone can reach Vancouver Island in 
approximately 2 days. 

Undoubtedly some of the resuspended material will be carried inland into the 
central basin of Puget Sound. An example of this bottom transport was 
provided by the movement of a sea bed drifter which was initially released on 
the Washington/Oregon Coast (C.A. Barnes, personal communication). That 
drifter was carried northward along the Pacific Coast until it entered the 
mouth of the Strait of Juan de Fuca, Subsequently, it traversed the Strait of 
Juan de Fuca, moving inland with the bottom current, and most likely passing 
through the Port Townsend ZSF. The drifter passed through Admiralty Inlet and 
eventually was found south of the Hood Canal Bridge. 

Some of the very fine resuspended material from the disposal site will be 
mixed into the upper layer by tidal currents in Admiralty Inlet and 
transported seaward. This material and suspended material may then settle out 
as it is carried by the prevailing currents. The wide dispersion of surface 
materials originating within or near this ZSF is illustrated by the recovery 
positions of drift cards released there. The recoveries of these cards show 
that the cards reached nearly all beaches within the inner Strait of Juan de 
Fuca. Dredged materials residing in the surface microlayer can be expected to 
do the srune. 

A modeled particle trajectory during a neap tide oscillates in an east-west 
direction and never leaves the ZSF during the first 2S hours. The net 
movement over 25 hours was 1.0 nautical mile westward. A particle released 
during a spring tide exited the ZSF after only 9 hours. The particle 
eventually reentered the ZSF and its net movement was l.S nautical miles 
westward, similar to that for the neap tide. 

• l'.lu;.t Angeles ZSF. Like the Port Townsend ZSF, the Port Angeles ZSF 
also lies in a hydrographic region in which there are two flow 
layers. The lower layer of this ZSF lies inmediately west, 
approximately 10 miles from the sill zone that stretches from the 
vicinity of Dungeness Spit to Victoria. The material that is 
resuspended will be carried via the prevailing currents in the lower 
layer to this sill zone. Although the turbulence over this sill is 
not as strong as at Admiralty Inlet, observed surface patterns suggest 
that occasion tidal currents occasionally mix bottom water up to the 
surface. Thus, some of the resuspended material may be mixed into the 
upper layer and carried westward by the prevailing outflow from the 
inner Strait of Juan de Fuca. The resuspended material that remains 
in the lower soundward flowing circulatory layer will be carried 
inland, over time probably entering the Strait of Ceorgia via Haro 
Strait and Puget Sound vis Admiralty Inlet. This process is the same 
as that which occurs at the Port Townsend site • 
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Recovery positions of drift cards released in this ZSF vicinity indicate 
surfaceborne materials are spread over a wide pattern of the Strait of Juan de 
Fuca and into the San Juan Islands. Under these conditions, all but a few of 
the recovered cards were found east of Port Angeles, with a large percentage 
landing on Dungeness Spit. 

~ovements of drift sheets released in April 1978 in the vicinity of the ZSF 
indicate that any material re]llaining at the surface may move out of the ZSF 
region within a few hours (Ebbesmeyer, et al., 1978). Several of these drift 
sheets traversed the area of the ZSF in less than 3 hours. These trajectories 
were observed primarily during a major spring floodtide; however, two of the 
drift sheets observed during a weak ebb tide show significant mov.,,,,ent 
although at slower speeds. Results of a release during a weak ebb tide, 
during which the sheets were allowed to drift for nearly 2 days before their 
final observation showed that the probable paths of the drift sheets before 
their recovery were in an east-west oscillation towards the south {COJ<, et 
sl., 1978). Particle trajectories during a neap tide from Cresn's model 
indicate the tidal circulation is entirely east-west in this region and that, 
over a 25-hour period, the particle returned to its original release 
position. Within 9 hours the particle moved outside of the ZSF; however, the 
particle was outside the ZS¥ for only 9 of the 25 hours of the trajectory. 
Particles released during a spring tide IIIOVe much faster, exiting the ZSF in 4 
hours. The particle's movement was also east-eat, and the net movement 
placed the particle slightly northwest of its release position. This 
east-west movement was the s""'e indicated for drift sheet releases. 

• Collection Zones. Throughout Puget Sound and the Strait of Juan de 
Fuca areas exist where surface borne materials tend to collect. Tide 
rips containing flotsam exemplify this. Previous studies (E:bbesmeyer, 
et al, 1979; COJ<, et al., 1978) have identified at least one such 
surface collection area located midway between the Port Angeles and 
Port Townsend ZSF's. Drift sheets released over an appr0><imately 20 
kilometer area tended to move together to fonn a patch of 10 to 20 
drift sheets north of Dungeneas Spit. This patch oscillated east-west 
for a nunaber of days, collecting additional drift sheets each day. A 
number of tide rips containing flotsam were found in this area (figure 
2.11). 

(3) ~.ii.~ Reaource Studies 

(a) Crab, Shrimp, and Bottomfisb Trawling Studies. 

1. Q:verview of Stwliil.11.• The reasons for evaluating biological 
,·esources at ZSF's are two-fold: (1) a favored substrate type may be altered 
or (2) food resources 1»ay be affected. It is important to document the 
presence and/or absence of crab, shrimp, snd bottomfish resources and their 
relative abundance compared to other areas since, for example, Dungenesa crab 
have been shown to aggregate in certain areas relative to size, molting, and 
egg bearing {Armstrong, et sl., 1986). Crab selection of habitat depends upon 
food present or on sediment consistency for burial to avoid predation, 

2-46 

• 

• 



• 

15• 

• 10' 

pa 

05' 

4-a-.............................................. ..-...i ...... ..&...1 ........ ..,a....l ..................... ..a....l~..i.-.i ........ ..&...i ...... ..._ ....... ...._ ...... ........,. __ _ 

N 30' 20' ,o• 

Figure 2.11 Convergence of 20 Drift Sheets into a Patch Off 
Dungeness Spit. 

From Cox, et al,, 1978. X indicates the lauoch positions 
of the drift sheets; arrows si~nify direction of movem~nt; 
dots i~dicate position of drift 5heets that formed patch • 
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especially during molting or egg carrying, Changes in sediment quality as a 
result of disposal of dredged material may reduce the suitability for these 
purposes. There is concern about depositing muddy dredged material on a sandy 
bottom, but less concern for depositing mud on a muddy bottom. In general for 
dispersive ZSF's, the preferred approach was to deposit dredged materials in 
areas where there are comparable grain size sediments. The results of the 
following studies are used to identify portion of the ZSF's where resource 
levels are presently low, 

The distributions of Dungeness crab, shrimp, and bottomfish were mapped in the 
ZSF's from date obtained during cruises in February, April, l'tay, July, and 
October 1987. The objective was to select disposal aites in areas having a 
minimal impact on populations of these animals. Additionally, the Benthic 
Resources Assessment Technique (BRAT) was used to predict impacts relating to 
food resources for convnercially and ecologically important demersal (bottom 
dwelling or feeding) fish, These last studies are swrmerized in 2,03f(g), 

A critical concern during PSDDA was the level at which animal populations 
become significant teaources. This is a complex issue which is difficult to 
address. There was a notable lack of basic infonoation available. 
Considerations are shown below. 

2. CrWI• Dwigeness crab (Cancer magiater) have been the object 
of convnercial and sports fisheries on the west coast of the United States 
since 1848 (Dahlstrom and Wild, 19S3). Most studies on Dwigeness crab 
densities have been conducted in the last 20 years. Mayer (1973) and English 
(1976) addreseed the locally important crab resources of the inland waters of 
Puget Sound. Thees areae have experienced some of the greatest increases of 
urbani~ation, industrial development, pollution, and fiahing pressure. 

The dramatic depression of crab resources in the San Francisco Bay area from 
the early 1960'a to the present shows that these fishery stocks cen be 
fragile. Although the decline in San Francisco Bay crab stocks may be 
partially attributable to changing natural oceanographic conditions (Wild, et 
al., 1983), other impacts have been identified which relate to loss of nursery 
habitats and pollution (Wild and Tasto, 1983; Armstrong, 1983). 

Though Dungeneas crab are widely distributed in Puget Sound and constitute a 
convnercial fishery of 1.3 to 2 ~illion pounds annually (Pacific Marine 
Fisheries Center, 1982), little is known concerning their distribution and 
habitat preference. Studies of northern Puget Sound have shown that several 
life stages also utili~e bottOm areas to depths of 400 feet (Dinnel, et al., 
1985a), These life stages include growing and molting young and mature 
adults, females with and without eggs, and possibly mating pairs. The 
northern Puget Sound data alto suggest that certain habitats attract 
aggregations of crab for unknown reasons, although studies indicate a strong 
dependence of small juveniles on habitat in coastal estuaries (e.g., Armstrong 
and Gundersen, 1985). 
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After a review of available data (e.g., Cahill, 1986), University of 
Washington scientists David Armstrong and Paul Dinnel (personal communication 
in Phase II DSSTA) determined that the average northe01 Puget Sound background 
concentration of crab is approximately 10 crab per 1,000 square meters (0.247 
acres) or 100 crab per hectare (2.47 acres). They state that there will not 
be a time or place where there will be no crab, thus open-water dredged 
disposal operations will inevitably impact crab populations. For the straits 
of Juan de Fnca and south sound, crab densities are generally less 
(Baumgarner, personal ccnm,unication, 1989). 

J. Shr_i.Jru1. The extent of comnercial or recreational shrimp 
resources in the ZSF's was unknown, although little or no conrnercial shrimp 
fishing occurs in or near the ZSF's. Estl.JMtea of average shrimp catches from 
otter trawls in selected areas of Hood Canal and Puget Sound in and near 
historical CO!llllercial shrimp activity areas generally show a range of 2.7-10 
kg/ha (Hood Canal) end 2.4-15.l kg/ha (Puget Sound). An assessment of 
potentially commercially harvestsble species was made et several seasons of 
the year. 

~- Bottomfish. A variety of bottomfish species of commercial 
and recreational importance are kn""1"l to inhabit Puget Sound (English, 1976; 
Miller and Borton, 1980), and a commercial trawl fishery for bottomfish is 
known to exist in Bellingham Bay and the Strait of Georgis. A recent study 
has shown that fish species diversity can be large between depths of 150 to 
300 feet in Puget Sound (Donnelly, et al., 1984). In these studies estimates 
were made of harvestable (and harvested) population densities of fish during 
several seasons of the year, and an assessment is performed of the feeding 
habits of the bottom feeders that are relevant to impacts from benthic 
community alterations that might occur as a result of dredged material 
disposal. 

J.. Other Resources. Other coonercially harvested species were 
also assessed. These include urchins, sea cucumbers, and a noncommercial but 
scientifically interesting large nudibranch mollus'k, Iti.t..wiiJ!., (In what 
follows, these other invertebrate species will be combined with discussions of 
crab and shrimp resources.) Alao, the taxonomy and sediment depth structure 
of the benthic conununities were determined. 

(b) Survey Cntili.l'.li.• Full details of reethods are given in Phase 
II DSSTA (section II.8.4), in Dinnel, et el. (1988) and Donnelly, et al. 
(1988). Trawl cruises were conducted in 1987: 9 February to l March 
(nondispersive sites only), 6 to 20 April (dispersive sites only); 1 to 13 May 
(nondispersive sites only); 8 to 24 July (nondispersive sites), and 12 to 
31 October {all sites). Sampling was conducted in the vicinity of preliminary 
disposal sites in the two nondispersive ZSF'a in south sound and four 
dispersive ZSF's in north sound. Bellingham Bay sampling stations were 
selected to give general coverage to the entire Bay. 

l- G.rab_. Dungeness crab were sampled with a three meter beam 
trawl. The beam trawl was towed 1/8 nautical mile to yield an area swept by 
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the net of 534 square meters (6~0.8 square yards). All crabs caught in the 
trawls were measured, sex determinations P1ade, 811d assessed for molt coudition 
(degree of shell softness) 811d reproductive condition (females with or without 
eggs) before returning th""' to the water. Catches of shrimp and fish from the 
beam trawls were preserved for later processin,g in the laboratory. Other 
dentersal resources such as scallops, sea cucwobers, sea urchins, mU6sels, and 
starfish were counted and returned to the water. 

A rock dredge was used to sSJDple Rosario Strait and a few stations in the 
Strait of Georgia due to the presence of rock and/or cobble on the bottom. 
The dredge wu tow,,d approximately lSS aeters (0.1 nautical mile) unless 
obstacles necessitated a shorter distance. The large mesh of the rock dredge 
bag was lined with a 5 !ID mesh. The catches ma.de with the rock dredge are 
only viewed q1&11.litatively since its smi,pline efficiency is unknown and 
probably quite variable depending on bottom type. All animals caught in the 
rock dredge were processed as noted above for the bepm trawl. 

Regardlea.e of the accuracy in calculating "area swept" for the bottom trawl, 
no trawl is 100 percent efficient at catching the ani1!18.ls in its path, which 
means that the faunal densities are almost always underestimated, the degree 
of underesti1B&ti"'1 dependent upon ani.rnal species and bottom type. The terms 
"density" or "estimated density" (e.g., crab/ha) are used with the asalllllption 
of a net capture efficiency of 100 percent and should be regarded only as an 
index which provides a relative measure of resources and trends in abundances 
among different areas bo!t>1een seasons and between years. 

z. Shr:\9p. Shrimp were collected a11 incidental catches from 
both the hea, tr,..,ls for crab and otter trawls for bottomfish. Specific 
stations for shrimp sS111pling were not established. Shrimp were preserved for 
later processing ashore which included identification of commercially 
important species, _,.surement of carapace length, and state of reproduction. 

3. J,gr~re(ieh- Bottomfish were sampled with a 7.6 meter otter 
trawls. The otter trllVla stations occurred on beam trawl stations. The otter 
trawl was t0"ed apprmriJllately 170 meters at a ground speed of 2.5 to 3 knots. 

(c) Rea11lt,,. 
environment) and section 4 

Reeults are given in full in section 3 (affected 
(impacts of alternatives) but are sUlllllarized here. 

Location 

Nisgually Regiou 
Anderson/Ketron Island 'Z.SF 2 
Ander.eon/Ketron lslSlld 'I.SF ] 

Bellingham Bay, ~11 Sites 
Rosario Strait, All Site• 
Port Angeles, All Sites 
Port Townsend, All Sites 

Section 

].02b(l) 
].02.b(l) 
3.03b(l) 
].04b(l) 
3.0'>h(l) 
J.06b(l) 
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1. filil11s1.lli_haE_'_a. Six atations each were srunpled by beam and 
otter trawl in each of the two south sound ZSF's during each season. 

• An.derson/Ketron Island (ZSF 2). 

Cub. Dungenesa crab (Cancer IIJHSi!>ter) were absent from all 
trawls at this ZSF during all collections seasons, but some were caught in 
small numbers outside the ZSF bolll!dary. The average estimated density for all 
seasons and stations combined was three crab/ha, decreasing from five crab/ha 
in Febn.iary to one crab/ha in October. Rock crabs (.caru:_e_r l<Uli1_1K1_1JJi. and c. 
i!:_11_dlf!,) were more plentiful (avenge for all berun trawh ~ 156 crab/ha). In 
general, C- gracilis outnumbered C- prod~ctu& by roughly 10-fold in the 
catches. C- productu,; is utilized for food by some sport crabbers and divers 
while the more plentiful c_. graciliG is generally not fished because of its 
smaller size. Rock crabs tend to be relatively more important in the sport 
catches when Dungeneas crab are unavailable. c_. praductU6 is also a potential 
commercial species; the large claws of this species now appear in California 
fish markets. Both male and female C.. produCtLl~ occu,red in depths g,eater 
than 100 mete,s (330 feet) without favoring a specific depth. ,;;. 11nic.il_i,s 
males and females were caught in equal numbers in February and May while the 
catches were dominated by males in July and October. Gravid females and 
juvenile crabs were caught during each season. The area was also very rich in 
other invertebrate fauna, including a wide variety of species of starfish, 
sessile tunicates, anemones, brachiopods, and gastropods. An occasional pink 
scallop was also caught along the west side of Ketron !sland. 

filll::iiiip. Small numbers of pandalid shrimp (prawns) were caught 
throughout the Nisqually region in all seasons (average 75 shrimp/ha). The 
highest shrimp catches were in July and October, with the bulk of these shrimp 
being 1'.Jm.da.luG ~ caught in shallow areas away from the deeper disposal 
ZSF'a. Gravid females of£. dWlll& and r. borealiG were found only in the 
February trawls. The south sound region was identified by Smith (1937) as 
important for smooth pink shrimp(£. jordanll production, although little 
information exists which identifies specific shrimp producing areas within 
this region. Host of the historicel (1973-1976) south sound shrimping efforts 
were focused in the Carr and Case Inlet areas and not in the Nisqually region 
(R. Baumgarner, WDF, personal communication, 1989). 

BpttomfiGh. Fifty-one species of fish were caught in the 
eastern Nisqually region during all four seasons. Tventy-seven of these 
species were captured in ZSF 2 during the study. Almost one-half of the 
species occurred during either th,ee or four of the sampling periods. 
Abundance catch per unit effort (CPUE) ranged from 12 to 775 fish, biomass 
CPUE ranged from l kg to 61 kg. ZSF 2 had the highest abundance values and 
biomass values during spring and autumn. Pacific hake was found in all 
seasons except winter, while blacktip poacher, brown rockfish, Dover sole, 
English sole, longnose skate, Pacific tomcod, plainfin midshipman, quillback 
rockfish, ratfish, rex sole, and slender sole were found throughout the year. 
English sole and slender sole were the dominant species, together they 
accounted for 35 to 80 percent of the relative abundance during each season • 

2-51 



ZSF 2 had high species diversity compared with surrounding stations during 
winter and the low during spring. Abundance {by individuals) and biomass 
peaked at 40 to 50 meters (132 to 165 feet) depths, and was high in comparison 
to other stations. 

English sole dominated the coonercial catches in the ~isqually area (Pattie, 
1985). English sole also play an important role in the ecology of the marine 
co11I11w1ity. The largest catches of English sole occurred at ZSF 2 in autwnn 
and Spring, and especially at the 60 meter (198 foot) depth during winter and 
spring. The 20 meter (66 feet) depth consistently had the lowest abundance of 
English sole. English sole seemed to undergo migrations between shallow and 
deep water. Generally the younger fish were found in the shallow strata, 
while the older ones were found at greater depths. This suggests that English 
sole moved into deeper water as they aged. Sole up to 7 years of age were 
captured in this ZSF. Since English sole are knovn to undergo migrations 
between different areas (Kechen, 1950), the decline in abundance at all depths 
during the sumer may indicate outmigration. In Puget Sound, English sole 
spawn from Jan1>,11.ry throu,gh April (5alith, 1936). The low abundance in winter 
and the lack of ripe females suggests that the ZSF was not being used as a 
spawning area. Dover sole, English sole, flathead sole, rex sole, and rock 
sole all showed indications of blood worm infestations. One liver twnor was 
found in a rex sole during spring in the ZSF. There were no observed fin 
erosion nor skin tlll!IOrs. 

• Devils Head {ZSF 3). 

!:..au/.. Dungeness crab were also absent from this ZSF as were sea 
cucwnbers. The fauna! densities of rock crab, shrilllp, and starfish were 
substantially less in Ketron Island (ZSF 2) than Devils Head (ZSF 3) or the 
estimated average sbUlldances for the Nisqually area in general. ZSF 3 is a 
distinctly richer area than the deeper ZSF 2. Of the rock craba, C. gracilis 
was present all four seasons up to 172 individuals/ha; c. productus was also 
present all year up to 17 crab/ha. 

The primary invertebrate species of connercial potential are Dungeness and 
rock crab, paodalid shrimp, and sea cucUlllbers. Dungeneas crab were sparse yet 
important for two reasons: (1) crabs were caught oesr the south boundaries of 
both ZSF's and (2) this popu.lstian of crab supports a B.111811 sport fishery in 
the Nisqually delta rqiou (Ron Westley, personal communication, 1988). The 
larger sizes of Dun,;eness crab from the Nisqually together with their general 
appearance of good health s""'1est tbat the Nisqually area could support more 
Dungeness crab if recruitlllent of larvae or juvenile survival were greater. 

fillr:imp. Sbri,op densities were higher for this ZSF compared to 
ZSF 2 primarily consisting of?. borealis. f. iordani, and?. d..ru!..al:, with peak 
abundance of 33-50 individuals/ha. This su,ggest that invertebrate resources 
would be more impacted by location of a disposal site in ZSF 3 (Devils Head). 

2-52 

• 

• 



• 

• 

Bottomfish. Forty-four species of fish were caught in the 
western !Hsqually region. Thirty-five of these species were captured in ZSF 3 
during the study. Abundance ranged from 31 to 516 fish, biomass catch per 
unit effort (CPUE) ranged from 3 kg to 23 kg. Based on previous studies, the 
ZSF 3 site appeared to be typical of other locations in Puget Sound at their 
respective depths (Lauth, et al., 1988; Donnelly, et al., 1984a and 1984b). 
These studies found abundance and biomass to be generally low at depths of 100 
meters (330 feet) or more. 

Blackberry eelpout and English sole dominated spring and with the addition of 
Pacific tomcod also dominated the rest of the year. The abundance of English 
sole is ZSF 3 was generally intermediate in value except during autumn when 
the ZSF 3 abundance was high. In contrast to ZSF 2, where fish to 7 years of 
age were found, ZSF 2 had l to 2 year old fish, with the older large fish at 
greater depths. The highest species diversity was found at 20 meters during 
summer and the lowest at 20 meters during autumn. 

z. Bellingham Bay ZSF's. 

c_cru,. Bellingham Bay proved to be a rich area for several 
biological resources. Five stations each were swnpled each season by beam 
trawl in (or close to) each of the two ZSF's in Bellingham Bay. The average 
annual estimated densities (all seasons and stations combined) for each of the 
invertebrate resources show that Dungeness crab were least plentiful in the 
south ZSF, rock crabs and Tritonia {a large nudibranch) roughly the same in 
each ZSF, and shrimp and starfish (Luidia f..ll.li9J,ill._a) in greater abundance in 
the south ZSF. Dungeness crab were generally abundant in inost sreas of 
Bellingham Bay and the average estimated density is 83 crabs/ha in a range of 
56 (February) to 108/ha (May). The highest catches of Dungeness crab were 
consistently made at 10 to 20 meter depths near Post Point (north of Chuckanut 
Bay) and Portage Inland. The lowest crab catches were generally at the inidbay 
stations, especially in the general area of the south ZSF. Dungeness crab 
outnumbered both species of rock crab in the Bellingham Bay beam trawl catches 
by 3-4:1, except in October when a relatively large number of recently settled 
juvenile~. gracilis were caught. 

Females dominated the catches in all seasons by a factor of two to four times 
the catch of males and relatively few juveniles were caught. Gravid females 
were caught in February with egg masses. Male crab showed some ~olting 
activity (i.e., soft shells) February through May while the females showed 
only slight signs of molting in July. Very few juvenile Dungeness crab were 
caught. The 1987 settlement took place between the July and October s=pling. 

Dungeness crab inhabited all depths in Bellingham Bay but the females favored 
the deeper areas during February and the shallower areas (15 to 20 meters) in 
October. Post Point appears to be a favored area for the females during the 
egg incumbation period. Males were caught only in shallow areas near shore in 
May but at all depths during the other three seasons • 
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Rock crab (C. productuij snd c. gracilisl were roughly one-half as plentiful 
(overall sversge of 40 crab/ha) as Dungeness crab in Bellingham Bay. !he only 
gravid female for the species was caught in May and had a spent egg mass. 
Settlement of the 1987 juvenile occurred between July Sild October. The bulk 
of C. ~•oductus were caught at shallow (10 to 15 meter) depths near shore. 
The majority of the rock crabs caught in Bellingham Bay wern c. n&;.Ui.Ji.. 
Gravid females were found in February. Relatively few C. gracilis over 60 mm 
were found in Bellingham Bay in contrast to populations over 60 nm in the 
Nisqually ares. The reason for the different age structure between the two 
areas is unknown. The distribution of C. graciliG was limited primarily to 
shallow areas in February and Hay, but covered sll depths in July and October 
due to settlement. 

Tanner crab (C1lill.aecetes bairdi), also cormtercially known as snow crab, were 
found in small nwnbers in the Bellingham Bay samples, but this species does 
not support any fishery in the inland waters. The individuals caught in 
Bellingham Bay were mostly juveniles. Males generally outnumbered the females 
and overall di~tribution was deep (25 to 30 meters) and restricted to the 
midbay area. 

Shrimp. Bellingham Bay also proved to be relatively rich in 
co ... ercial shri11p resources compared to many other areas of Puget Sound. All 
seven species of pandalid shrimp which were recorded in this study occurred in 
Bellingham Bay, although the spot prawn (f. platvcero&) and the pink shrimp 
(_!". for:danil were scarce. The bay was especially deb in I'.- lil.,p6inotu&, .I'_. 
d;l.!)!l~, and f. bor@alis. The overall average eatimated density wss 600 
shrimp/ha with a -•sonal range of 413 shrimp/ha (May) to 942 shrimp/ha 
(February). ShrJ..t, 111ers caught at most stations in Bellingham Bay with the 
highest density aeo.erally being caught in the deeper (25 to 30 v,o,ter) 
midportions of the bay, except for substantial catches of juvenile f. slAl-l!ile in 
July and Oct~e:r at ■ome of the shallow areas (10 to 20 meters) in the Post 
Point area. Only in the case of shrimp (in south ZSF) and the noncorrmercial 
large pink nu4ibrimch I~i.tlilllll. {south ZSF) did resource densities in the ZSF's 
exceed the baywide asre:raa:es. Relatively few .I'_. platvcern,s and I'. jpn!ani were 
caught. 

Pandalid shrimp w~:re H>...i...r.t iu llellingham Be.yin compa:riaou to the Nisqually 
region. Three speciee, f . .ila!tt.i, I'_. hypainotus. end .I'_. borealis. were 
abundant enough to be consiffl"ed reaources with future harvest potential. 
Past surveys in Bellin!Jh- Bay also noted large numbers of shrimp in the 
catches. Webber (1975), sa,qpling nine stations in Bellingham Bay with a 3 
meter fry net, found the approximately 50 percent of all invertebrates caught 
were pandalid shrimp. Si•ilar studies by CH2M Hill {1984) found that shrimp 
also dominated their catches (77 percent of all invertebrates caught were 
shrimp). 

Selection of an appropriate ZSF in Bellingham Bay wss more difficult than for 
tile Nisqually region because of two factors: (1) Dungeness crab and shrimp 
are generally much more plentiful and (2) there is no clear biological basis 
for selecting one ZSF over the other. Comparisons of the beam and otter trawl 
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catches between the two ZSF's suggested that Dungenesa crab may be more 
plentiful in the north ZSF but that shrimp are more abundant in the south 
ZSF. IriSonia catches were patchy bul roughly equal between the two ZSF's. 
One important factor is the relative densities of the starfish l&ll.iJ!. 
[a.1.iJJW~, which has recently become a serious nuisance in harvests of 
coIT1111ercial fish trawls in some areas of Bellingham and Samish Bays. The 
highest beam trawl catches of this pest were in the south central portion of 
the bay and the estimated densities in the two ZSF's showed higher numbers in 
the south ZSF in four seasons. For further discussion see section 2.03(j). 

ijQJS.,imlili.b. Bellingham Bay ia biologically rich and productive 
and has numerous species of fish. Many of these appear to use Bellingham Bay 
as both a spawning and a nursery area. Overall, there was similarity in all 
measures of fin fish resources at all stations and depths below 20 meters in 
depth. Fifty-seven species of fish were caught in Bellingham Bay during the 
course of this study. Abundance CPUE ranged from 16 during autwon to 1,592 in 
the surmier, biomass CPUE ranged from less than l kg in winter to 66 kg during 
the same period. 

The ecological measures used (abundance, species richness, and species 
diversity) indicated that ZSF 1, ZSF 2, and all baywide samples taken at 
depths exceeding 20 meters were similar. However, in tenns of biomass, ZSF l 
always had higher values than ZSF 2 at depths exceeding 20 meters. The 
shallowest depths sampled (15 meters to 20 meters in depth) generally had 
lowest values. The ZSF's in Bellingham Bay are approximately 30 meters deep. 
Previous studies in Puget Sow,d have generally shOlfll that similar fish 
assemblages occur at similar depths within such homogeneous areas, 

The peaks in abw,dance and biomass that occurred during the year were due in 
large measure to relatively high concentrations of longfin smelt; however, 
other species such as blackbelly eelpout, English sole, Pacific torncod, and 
shimer perch showed occasinnal peaks in abundance. Abundance and biomass were 
generally lowest during the spring. Forty-three species were captured in the 
ZSF 1 during the study. The dominant species throughout the year was longfin 
smelt, with blackbelly eelpout and Engliah sole contributing to the catch 
during spring. 

Thirty-two species were fow,d within ZSF 2 during the study. The dominant 
species throughout the year was longfin smelt. Two other species that 
contributed were shiner perch in winter and blackbelly eelpout in spring. 

Butter sole appear to w,dergo migrations within the study area, moving 
offshore during autU1M1 and winter, possibly for spawning purposes, and into 
shallow water during summer. They spawn from February through late April. 
Gravid female butter sole were found during the winter sampling period, 
Several year classes, up to and possibly exceeding 4 years, were present in 
the study area. 

Relatively high concentrations of English sole were found at ZSF 1 during 
winter and spring. Abw,dances at other times of the year were low, suggesting 
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little of no migration between different areas (Ketchen, 1950), the decline ;n 
abundance at all depths during sUlllner and autumn ""'Y indicate migration out of 
the area. In Puget Sound, Engliah sole spawn from January through ~pril 
(Smith, 1936); therefore, the high abundance in winter and the presence of 
gravid females found during field sampling suggests that ZSF 1, ZSF 2, and 
depths at or greater than 20 meters may be used as spawning areas. 

Flathead sole were found in the greatest abundance during spring through 
autumn in the two ZSF's and depths exceeding 20 meters. Miller (1969) 
reported that flathead sole in ZSF l during winter, at the same time gravid 
females were found. These results suggested a concentration of individuals 
for spawning. However, the n=ber of individuals involved was not large 
(approximately 30) and therefore additional observations are needed to confirm 
this hypothesis. 

Relatively high concentrations of starry flounder were found in ZSF 1 and ZSF 
2 during winter. Abundance levels st other times of the year were low, 
suggesting little or no migration within the study area, but possibly 
migration into and out of the area. Starry flounder are known to spawn in 
shallow water in Puget Sound during the winter, which may suggest a spawning 
aggregation since individuals were captured containing eggs that were nearly 
ripe. No gravid females were seen during the course of this study. 

Longfin smelt were the moat abundant species in Bellingham Bay. High numbers 
occurred in the two ZSF'a during most seasons. Longfin smelt in Puget Sound 
are anadromous and spawn and die at the end of 2 years (Hart, 1973). ZSF 1, 
ZSF 2, and sBl!lples from 20 meters all contained what appeared to be a 2 year 
olds, while ZSF 2 and 20 meter depth also contained young of the year. The 
occurrence of both juveniles and adults together, in high numbers, suggests 
the bay is being used as a nursery area for the young and a forage area for 
adults. Longfin smelt appear to prefer the deeper portions of Bellingham Bay. 

Butter sole, English sole, flathead sole, and starry flounder are caught by 
commercial and sport fisheries in Bellingham Bay and other locations in Puget 
Sound. Longfin smelt are captured by a fishery in the Nooksak River. Starry 
flounder dominate the catches of flatfish in Bellingham Bay (Pattie, 1986). 
The order of importance, baaed on catches, of the other flatfish species is 
English sole, butter sole, and flathead sole. While ell five species are 
exploited, they also play a role in the ecology of the marine collllltmity. 

Other species such as larger skates, ratfish, and other flatfish are also 
exploited as incidental catch wben fishing for the species mentioned ahove. 

A comparison of these data to results of other studies shows general agreement 
except for the species composition fotmd by Palmisano (1984) and the dominant 
species found by Webber (1975). The reason for the differences may be due to 
differing sampling designs and locations of sample stations. Host of the work 
of the two studies concentrated in the inner part of the bay near the city of 
Bellingham and Post Point. The present study was spread over a larger area 
and sampling was done away from the shoreline. 
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J. Roaario-1ltrai~..f. 

Crs1-t,_. Eleven stations in Rosado Strait were sampled by rock 
dredge duririg Apdl and October 1987. Each tow with the rock dredge was 
roughly O.l nautical mile. No attempts were 1118de to estimate resource 
densities from the rock dredge tows since the sampling efficiency of a rock 
dredge bouncing on a rocky bottom is poor. Dungeness and rock crabs (except 
for small and plentiful Cancer oregonensisl were absent from the rock dredge 
Slllllples during both seasons. 

Shrll!lp. A relatively large number of small, nonpanadalid 
shrimp were caught in the rock dredge but only small nwnbers of panadalid 
shrimp (mostly small f. dl!.rul._e_) were caught st all stations except for the most 
northerly station. These findings suggest that the best location for a 
disposal site would be at the north end of Rosario Strait where the ZSF is 
located. 

B9tllilllti.a.!J.. Few species of individuals were captured at any 
of the Rosario Strait sampling stations. One large catch of 66 ringtail 
snailfish was collected at a station about 0.4 nautical mile north of the ZSF 
with a beam trawl. The catches from the rock dredge were small and contained 
few species of COlllllercial interest. A comparison of catches by rock dredge 
and the research otter trawl is not possible; however, it is clear that the 
rock dredge was a much less efficient sampler of fish. Baaed on this study, 
the proposed ZSF in Rosario Strait does not contain fish resources that would 
be of concern to the disposal of clean dredge materials. 

!!_. .to.r.t . ...Ans.ete5 ZSF. 

CI..ab_. Six locations were sampled in and around the ZSF in 
April and October 1987 using both beam and otter trawls. The station depths 
ranged from 110 to 136 meters and the bottom type was apparently a sand/gravel 
mjx with some shell. As with the Port Townsend site, no crabs were caught in 
the Port Angeles ZSF. 

S.hdmp. Few shrimp (average density 53 shrimp/ha) were caught 
in the trawls in April. Approximately 90 percent of those that were caught 
were r. borealia. However, catches of shrimp in October were more than 10 
times greater (average eBtimated density 6,775 shrimp/ha) due to 
young-of-the-year f. ~or@alis. The balance of the shrimp catch at Port 
Angeles ccmsisted of a few£. dilU!W:: and£. waniurUB• Not enough stations 
were sampled for shrimp to provide sufficient information to select a 
preferred disposal site within the Port Angeles ZSF based only on resource 
density estimates. 

Bottomfish. Twelve species were caught during each sampling 
period, resulting in a combined total of 21 species for the entire study. 
Nine of the twelve species were unique to each season. Forty individuals were 
caught in the spring while 991 fish were captured during autumn. Subadult 
walleye pollock dominated the catches during autumn (936 were caught) • 
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Walleye pollock were caught in substantial numbera at all stations except at a 
station about 5 nautical miles east of the ZSF. Few species or number of 
individuals were found within the ZSF during either season except for walleye 
pollock. Walleye pollock are sport fished in the Port Angeles area. The 
total catch of walleye pollock was 936 for the autumn sampling, of which 871 
were caught within the ZSL 

.s:. Port Townsend .lif. 

J::..!:J.ib. Six stations were sampled in and aronnd the ZSF with 
both beam and otter trawls, except for three stations which were not sampled 
by beam trawl in April due to high winds and rough seas. The depths ranged 
from 70 to 150 meters. The bottom was a mixture of sand, small gravel, and 
shell. No Dungeness, rock, or tanner crabs were caught in this area during 
sampling. 

Shrlrop. The Port To11r1send ZSF was fairly rich in shrimp 
(especially j1Nenile r. Jilmae. and r. borealio), pink scallops, and sea 
urchins. A modest average density in April of 236 shrimp/ha was estimated for 
this area. The average density of shrimp estiJDated from the October otter 
trawl catches increased to 6,802 shrimp/ha primarily due to an influx of yonng 
.!'. d;i.na_e and I'. llil.a:.alis.- The distribution of shrimp in the Port Townsend 
area were similar for each of the two seasons sampled with the highest catches 
being made at stations closest to Port Townsend. These catches were dominated 
by f. ~- Fewer shrimp were caught offshore. Pandalns ~=.li., r. 
Jordsni_, and p. hypsinotus were absent from this area area relatively few f_. 
dispor and .E'.- goniurus were fonnd in the catches. Not 1?11ough shrimp samples 
were collected to discern which area wonld be preferable for locating a 
disposal site. 

Bottomfish. Twenty-seven species were found in the Port 
Townsend ares during the April and October 19g7 beam and otter trawl tows. 
Eight species and a total of 12 specimens were captured during spring while 23 
species and 382 individuals were caught during autumn. The nU01ber of species 
and their abundance increased in the ZSF and adjacent stations from spring to 
autumn. olalleye pollock dominated the catches during autumn. In contrast, 
only one walleye pollock was captured in the spring. 

The area from Port Townsend to Port Angeles reach is an important sport 
fishery area. There is a limited conmercial trawl fishery in the Strait of 
Juan de Fuca for true cod with incidental catches of English sole and 
rockfish. Several species of interest to sport and commercial fisheries were 
captured during this study (English sole, Dover sole, quillback rockfiah, and 
walleye pollock). All of the fished species except walleye pollock were in 
low abundance. The presence of walleye pollock in substantial numbers during 
autwnn in the Strait of Juan de Fuca may suggest in-migration from the Strait 
of Georgia during sunner. 
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g. Benthic Resources.--1t.IlaJs.5.i. Technique {BRAT). 

(1) In.t.nl.ll~i91l• The relative amount of trophic support that a 
given benthic habitat provides demersal (bottom-feeding) fishes is an 
important aspect of benthic habitat quality. A procedure called the Benthic 
Resources Assessment Technique (BRAT) developed by the Corps ~aterways 
E:xperirnent Station (Lunz and Kendall, 1982), was used to quantify the food 
value of bottom-dwelling organisms within soft-bottom habitats to 
bottom-feeding fishes. Food web linkages between benthic organisms, key 
demersal fish and shellfish, and ultimately hwnans via commercial and 
recreational fisheries offers a means to assign comparative resource values to 
alternative disposal sites. Through BRAT, estimates can be made of which 
organisms at a given site are both vulnerable and available to selected 
foraging fish species. For a detailed description of the technique see L1Jllz 
and Kendall (1982), Clark and Ll.Ulz (1985), and Clark and Kendall (1987). The 
results which are swm,arized here are given in full in Phase II DSSTA. 

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 f1Jllction 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 paralled examination of 
vulnerable and available prey in the local benthic environment. 

BRAT analysis involves the collection of two data sets; one which describes 
benthic biomass in terms of size and vertical distribution in sediments at 
selected sites, and another which describes the foraging depth and prey size 
exploitation pattern of demersal fishes occurring at the sites. BRAT 
estimates the portion of the total benthic infaunal biomass that is available 
to predation by target fishes. Results from BRJIT are used in two ways: to 
fine t\Ule the selection of the alternative disposal site locations, and to 
indicate the habitat quality of the sediment for bottom-feeding fish. 

(2) S1111Jpling Lccations and Analysis Methods- BRJIT was only 
undertaken at the nondispersive sites because the dispersive site bottom 
conditions (coarse, hard sediments) make it difficult to sample and the 
technique is geared to infauna feeding fish. During the period of 14 to 
23 July 1987, 41 benthic box core snd otter trawl samples were collected at 
three areas: Niaqually/Devils Head (ZSF 3), Nisqually/Ketron Island (ZSF 2), 
and Bellingham Bay. 

(3) ~bJc _ __swn_ru.~ ProcessiIUI:- Retrieved cores were cut into 0-, 
2-5, 5-10, and 10-15 cm sections, each of which were sieved through a 0.25 nm 
sieve (top section only) or a 0-50 nm sieve, fixed, and taken to a laboratory 
for sorting into major taxonomic groups (taxon) separated into standard size 
groups, and tared for wet weight which is then used to calculate total weight 
of each major taxon at each depth per square meter. E:xamples of major taxa 
are; bivalve molluscs, polychaete annelids, ophiuroid echinoderms, and 
ostracod crustaceans. All srut1ples taken ~ere achieved, to permit rechecking 
and reanalysis by scientists. 
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(4) Fish Sampling and Sample Processing. A total of 27 otter trawl 
samples were obtained. Fish collections were conducted using a 25-foot otter 
trawl at each of the study sites concurrently with the benthic sampling. 
Sampling was allocated as follows: Nisqually/Devils Head (ZSF 3), 8 trawls; 
Nisqually/Ketron Island (ZSF 2), 7 trawls; and Bellingham Bay, 12 trawls. 

Trawls were short to minimize deterioration and regurgitation of the gut 
contents due to disturbing the fish. Benthic feeding fish species 
representative of dernersal fishes utilizing each site was English sole 
(Parophrrs vetulue), Dover sole (Microstomus pacificu,;), rex sole 
(Gly!!_tQc~w. zachirusl, rock sole (Lepidopsetta lli.ineAla), and snake 
prickleback (Lurnpcnus saitta). Fishes collected along each transect were 
processed as follows: (1) demersal bottomfeeding fishes were separated from 
pelagic fishes, which latter are not considered in the analysis; (2) the 
demersal fish catch was sorted by speciea and each species was divided into 
standard length size classes; and (3) pooled individuals of the same species 
and size class captured at the same location were analyzed for gut content 
accordig to the procedures deacribed in Borgeaon (1963) to determine the diet 
of an average individual feeding at a particular site. Stomach contents 
representing individual species size claea samples were picked and sorted to 
major taxonomic categories (Annelida, Crustacea, etc.). 

Wet sieving was used to separate taxa to standard size intervals. Wet weights 
were recorded and the sample returned to a labeled container and archived. 
Weights were tabulated by site, predator species, major taxon, and sieve size 
category. 

(5) An;i.w.iJ,_. Based on e:><amination of the fish food habit, the 
component of the total benthic biOIIISSS that ia both available and vulnerable 
to predation by the target fish speciea is estimated. This determination 
assigns each fish size class sample to a group based upon their particular 
prey size exploitation pattern. Then, from the prey size exploitation data, 
an estimate of the size range of prey utilized by or vulnerable to predators 
was obtained. The stomach contents data were alao used to estimate the 
foraging depth of each species size class sample by ex..,.ination of the 
composition of benthic prey in each food habita sample in comparison to the 
vertical distribution of prey in the box corer collectiona. 

(6) S-ary of Results. The results are given in detail in sections 3 
(affected environment) and aection 4 (impacts) as they relate to site 
selection and impact assessment of implementing disposal at the sites. 

ZSF 

Nisqually Region 
Anderson/Ketron Island ZSF 2 
Anderson/Ketron Island ZSF 3 

Bellingham Bey 
No1tl,easl and South ZSF's 

Section 

3.02b(l) and 4.03b(l) 
3.02b(l) and 4.04b(l) 

3.03b(l) and 4.06b(l) 
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h. D..b~Q.sa 1. G..ulklines for Ncmdisperliive. and Dis p~r_~_Si.t.~5. and Their 
E.l'fects on Volum£6_DiD~Q~..e..d,. Table 2.5 sW11Darizes general site 
characteristics of the nondispersive and dispersive disposal sites. At the 
Phase II nondispersive Bites 1 disposal guidelines established for the Phase I 
nondispersive sites will apply (PSDDA Phase I MPR, June 1988). 

TABLE 2.5 

C0MPARISOlil OF NONDISPERSIVE TO DISPERSIVE 
SITE CHARACTERISTICS 

Bottom Sediments 

Grain sizes 
Percent water 
Percent volatile solids 
Percent organic material 

Currents at Bottom 

Current action 
Mean Speeds 

lt Peak Speeds 

BiQlogical Comnunities 
Soft-bottom species 
Crab and shrimp 
Bottomfish 
Scallops 
Salmon ids 

Nondispersive Sites 
(Phases I and II) 

~ore clays 
Less 
ll'!ore 
Piore 

Depositional 
Less than/equal 
to 10 cm/aec 
Less than 25 
cm/sec 

Yes 
Yes 
Yes. 
No 
Yes 

Dispersive Sites 
(l'hase II) 

More aands, rock 
More 
Less 
Less 

Erosive 
Greater than 25 cm/sec 

Much greater than 
25 cm/sec 

No 
Hostly, yes 
Yes 
Somet yes 
Yes 

.... ~- ... ,-----------------~~ -------------

At nondispersive sites, unacceptable adverse impacts can be identified and 
controlled via monito~ing, thereby providing accountability and public 
acceptability. However 1 dispersive site monitoring and consequent 
modification of disposal practices is much more difficult~ costly~ and of low 
utility since the dredged mat~rial does net remain onsite and may not cause 
changes seen during monitoring. Dilution and dispersion should quickly reduce 
the concentrations of chemicals found on dredged material discharged at these 
sites, thereby reducing the potential for adverse biological effects. 
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Due primarily to the difficu1tie8 in verification studies, the PSDDA agencies 
decided that a more restrictive dispoaal guideline would be used for the 
dispersive sites. Table 2.6 shows this guideline compared to the 
N¢ndispersive Guideline. See Phase II ~PR chapter 5 and exhibit A for a more 
definitive discussion of the PSDDA disposal guideline&. 

TABLE 2. 6 

COMPARISON OF DISPOSAL GUIDELINES FOR PHASE II SITES 

Testimi 

Chemical 

Biological 
Test Species 

Performance 
Guidelines 

Inter-pre ti ve 
Guidelines; 

Tvo-hit 

Single-hit 

Nondispersi ve 
Gyj.deline 

As in Phase I (mod.Hied by 
Phase II) 1/ 

As in Phase I (modified by 
Phase II) l./ 

As in Phase I (modified by 
Phase II) J./ 

As in Phase I 

For amphipod, juvenile 
infaunal species or sediment 
larval bioassay: any one 
bioassay mean response 
statistically significantt 
greater than 201 over 
control~ and greater than 
30'! over reference 

Dispersive 
------~iillidel ine 

As in nondispersive 
guideline 

As in nondispersive guide
line, except Hicrotox not 
used 

As in nond.ispersive 
guideline 

As in nondispe~sive 
guideline 

For amphipod and juvenile 
infaunal species~ any 
one bioassay mean response 
statistically significant, 
g~eater than ZOl over 
control, and K,I'JU\J.;,U than 
10% over refereocei 
for larval sedi.ment testt 
as above1 but Kteater than 
fil...2Yer referenc.e. 

l/The chemical changes are specified in the Phase II MPR, section 5.2. 
Z/The addition of H~Ulll as the test for juvenile infauna! species has 

also been made in the Phase II MPR 1 section 5.3. 
~/The two changed performance or quality control guidelinea are! arophipod 

(Phase II MPR, section 5.6) and sediment larval (section 5.3}. 
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The biological testing guidelines differ under the one bioassay failure rule 
!or the dispersive sites only in that no more than a 10 percent mortality 
(absolute) over reference response is allowed versus 30 percent for 
nondispersive sites and that Microtox is not used as a decision-making test. 
Under the two bioassaya failure rule there is no difference between the 
guidelines for the dispersive and nondiapersive sites; if more than one (of 
four) bioassays is statistically significant relative to reference than the 
material is unsuitable for unconfined open-water disposal. 

The PSDDA agencies consider the dispersive disposal guidelines highly 
protective of environmental values; accordingly, neither chemical nor 
biological monitoring of the sites is required. (This contrasts with the 
nondispersive sites, where monitoring will be accomplished). However, limited 
physical monitoring of dispersive sites is planned to verify predictions that 
the disposed material erodes and does not accumulate. This should reduce 
concerns by commercial trawl fishermen over formation of a mound that could 
impact net movements. 

Table 2.7a indicates volume forecasts over formation of resulting from 
applying the dispersive and nondispersive guidelines in the Phase II area, by 
di$posal site and prospective dredging area. Table 2.7a assumes that all 
planned projects (including speculative ones) are implemented. It is 
comparable to volUJUes in 2.7b (No-action Alternative or PSIC). Table 2.7c 
presents unadjusted and adjusted forecasts of likely volumes (by site) that 
~ould be experienced at the disposal sites. The latter reflects removal of 
speculative projects and some volume that may be given beneficial use. 
Volumes in Table 2.7c are considered in the EIS impact analysis. Impacts of 
large speculative new construction projects that might increase volumes 
disposed at the sites would be evaluated separately in pertinent, 
project-specific environmental documents prepared by the dredger. 

2.04 Final Alt..ernat.iYllJi. 

a. Di5P05"1 __ Si~~-· The action alternatives which are presented in this 
Phase II EIS are five selected disposal sitea and alternative site locations 
to these sites (Bellingham has two alternatives). The Anderson Island/Ketron 
Island and Bellingham Bay selected sites are categoriied as nondiapersive and 
the Rosario Strait, Port Angeles, and Port Townsend sites are dispersive. All 
sites except for Bellingham Bay are generally located in areas relatively free 
of important biological resources and human use activities. Selected and 
alternate sites considered for each area vary in aiie due to depths and tidal 
current regimes, shown in table 2.4 • 
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North Sotmd: 

TABLE 2.7a 

DRFJJGED MATERIAL V0LUP!ES (C.Y.) 
THAT COULD BE ALLOWED AT PUBLIC 1 MULTIUSER, PSDDA 

UNCONFINED, OPEN~WATER DISPOSAL SITES IN 
PHASE II SnlDY AREA DURING 1985-2000 

Volumes For Volumes For 
Nondisper.sive Dispersive 

Area 1/ Sites 2./ .~ Sites 3/ 

Bellingham Bay (8) 756,000 

Total 
Dredging 
Yol.Yfil!L 

756,000 
Fidalgo Bay (B) 384,000 768~000 !ii 
Hood Canal (PT) 144t000 144,000 
Lummi Bay (B) 41,500 1~553t000 5./ 
Port Angeles (PA) 285tO00 285t000 
Port Townsend (PT) 422.~000 422t000 
San Juan Islands (R) 165.000 165~000 
Swinomish Channel (R) ltl79,.000 1,179.000 
Whidbey Is land (R) 101 too 101 ~ooo 
Admiralty Inlet (PT) 121,.000 1211000 
Blaine (R) 350.00~Q JSQ.QQO. 
Subtotal 1~181,500 a~ 773~000 s~sso~ooo 

South Sound: 
Steilacoom (AK) lt3~00O lt3,000 
Shelton (AK) 33~500 6 7 )000 !ii 
Pickering E'asa (AK) 104~000 104,000 
Tacoma Na r rowa• (AK) 86~000 86~000 
Olympia/ 

Budd Inlet (AK} 518.,500 .1...!I JL. 0.0.Q 
Subtotal 785.000 1. JJZ.JJQQ 

Total Phase II Volumes 1~966~500 2,773,000 7,187 ~000 ':JI 

l Total Dredge Va 1 ume- Sui table for Open-Water Disposal of material 
that might be proposed for open-water disposal. 83.0 

I/Denotes service areas for dredged ma:terial disposal; (B) = ~ellingh.an1 
Bay; (AK)= Ande~son/Ketron Island; (PA}= Port Angeles; (PI)~ Port 
Townsendt (R) ~ Rosario Strait. 

2/Fo~ this estimation~ volumes BuitBble fee disposal at nondiapersive sites 
were determined as mean of volumes passmg ~Ll plus volumes passing ML2. 
Actual volumes will depend upon biological testing (see section 2.0~ and EPTA). 

3/For this estimation~ it was a~swned that material passing the lowest 
apparent effects threshold would be suitable fo~ dispersive disposal. Actual 
voluroes will depend on biological tes.ting. 

4/50 percent of these volumes are likely to need confined disposal. 
5/This includes l.lt70,000 c.y. of dredging for the initial construction of 

the LWMli Bay marina project which will be placed onsite and 41~500 of d~edged 
material f~om the Lummi Bay area that is expected to ~equire confined disposal. 
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TABLE 2.7b 

DREDGED MATERIAL VOLUMES 
TH.AT COULD SE ALLOWED AT SINGLE USER, 

ll'NCONFlNEO, OPEN-WATER DISPOSAL SITES UNDER 
PUGET SOUND INTERJ" CRITERIA (NO ACTION) DURING 1985-ZOOO 

- . -----· -- . 

North Sound: 
Bellingham Bay 
Fidalgo Bay !±I 
Hood Canal 
Lunmd. Bay A/ 
Port Angeles 
Port Townsend 
San Juan Islands 

Volumes That Total Dredging 
Area 1/ -~~~~-~P_a_s_s_P_S_IC ______ yolume Forer:as t 

(B) 
(B) 
(PT) 144,000 
(B) 
(PA) 
(PT) 
(R) 165,000 

735,000 
7681000 
14l.,OOO 

1,553t000 
2851000 
422,000 
165,000 

Swinomish Channel (R) 1,179,000 
107f000 
1.2.1,000 

l,179t000 
107,000 
121,000 
350.000 

Wh id bey Ia land 
Admiralty Inlet 
Blaine 

Subtotal 

South Sound: 
Steilacoom 
Shelton 

Pickering Pass 
Tacoma Narrows 
Olympia/ 

Budd Inlet 

Subtotal 

(R) 
(PT) 
(R) 350.000 

(AK) 
(AK) 

(AK) 
(AK) 

(AK) 

5,850,000 

43,000 
671000 

104,000 
86,000 

1 ,OJz.ooo 

. ~t, 
I •• • • 

.. • • i" • 

1.337 .000 

7,187,000 Total Phase II 

% Total Dredge Volume Suitable for 
Unconfined 9 Open~Water Disposal 36 

I/Denotes service areaB for dredged material disposal: (B) ~ Bellingham 
Bay; (AK)= Anderson/Ketron IslBnd; (PA) - Port Angeles; {PI)~ Port 
Townsend, (R) = Rosario Strait • 
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TABLE 2..7c 

DISPOSAL 
OF nJTURE DREDGING VOLUMES (BY SELECTED SITE) U)IDER PSDDA 

Dhpoad 
Site 

Anderson/Ketro,n 
Island 

Bellingham 
Rosario 
Fort Angeh:s 
Port Townsend 
TOTAL 

ALL PROJECTS 1/ 

Dredged 
l"laterial 
That Could 
be Con
side:i:-ed for 
Open-Water 
Disposal 

1,337 tooo 
1,607,000 l/ 
1,801 tOOO 

2851000 
687,000 

s.1111000 11 

Volume 
Passing 
PSDnA. 
Guidelines 
That Would 
go to 
QR!lD-JiaS.:r 

785.000 
1.181,500 
1.so1.ooo 

285,000 
687,000 

4,739,500 

Volume 

Volume for 
Confined 
Disposal or 
Bene f i c ia 1 .. !J s_e_ 

552,000 
l.25,500 

0 
0 

___ ,__Q 

977,500 

Dredged Passing Volume for 
Material PSDDA Confined 
That Could Guidelines Disposal, 
be Con- and Adjusted Beneficial Use 
sidered for for Speculative or Speculative 
Open-Water Projects of Projects That 

________ D=is...,p.,_,o...,s .... a .... 1.__ _____ __.Ben......,...,e ... f_..i .. c .. i_a..,_l_u .... s...,e.__ _ ___....M ... a~y_N...,,g_t Qcc.w. __ _ 

Ande non /Ketrori 
Ialand 

Bellingham 
Rosario 
Port Angeles 
Port Town5-end 
TOTAL 

1,337 ,ooo 
1,607,000 1/ 
19801,000 

285,000 
687,000 

5 I 717,000 1/ 

211.soo 
550,500 

1,315~000 
143~000 
159,000 

a.3ss.ooo 

1 t 119,500 
1,056,500 

486,000 
1429000 

.. . lli.....QO..Q 
3t332.~000 

l/Excludes l,470t000 c.y. of dredged matitrial to be removed during 
construction of the proposed LlllllDi Bay Marina project. 

2-66 

-

-



• 

• 

The Anderson Island/Ketron Island selected nondispersive site is approximately 
3 nautical miles (nm) west-southwest of the town of Steilacoom, between 
Anderson and Ketron Islands. The Bellingham Bay selected nondispersive site 
is approximately 3.5 nm south-southwest of the city of Bellingham and 1.2 nm 
west of Post Point. The Rosario Strait selected dispersive site is 
approximately 2 nm south of Cypress Island and 1.8 run west of Fidalgo Island. 
The Port Angeles selected dispersive site ;,s approximately 4 run north of Ediz 
Hook, The Port Townsend selected dispersive site is approximately 6 nm north 
of Discovery Bay or 6.5 nm northeast of Dungeness Spit. 

For the Phase ll nondispersive sites (which were all nondispersive), the 
Phase 1 disposal guidelines will be used, as modified through Phase II (see 
Phase II MPR). Discharge at the dispersive sites, will require passing the 
dispersive disposal guideline. A detailed assessment of the environmental 
consequences for the action and no~action alternatives are shown in table 
2.8. This table briefly describes the consequences of each of the 
alternatives to provide an overview of the more detailed discussions in 
section 4 of this EIS. 

Generally, natural resources are higher in the Phase II area than in that of 
Phase I, and this strongly influenced the choice of dispersive ZSF's and sites 
to avoid high resource values. Environmental impacts of the final 
alternatives are primarily dependent on the location of the sites to maximize 
nondispersive or dispersive characteristics, to avoid natural resources and 
potential human use conflicts, and on site use timing conditions. 

Disl!Qfil\l Sites- The final alternatives (table 2.8) including the no action 
alternative are listed along with the potential environmental effects. This 
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~ of the EIS. All 
potential sites have been assessed for habitat values; choice of alternative 
disposal sites have been made in most cases on the basis of differences seen. 
Where there was no discernible difference between sites in resource values, 
other factors (such as disposal barge haul distances) were used in selecting a 
site. The environmental consequences of site selection and disposal 
implementation for the Phase II area are addressed in detail in section 4 of 
the EIS. 

b. En'Linnu11e,:ital 1'!011it.1>rins anli..J'__j)nnit; Co111,11.lialt~-~ Iospecti..QnJi. Environ
mental monitoring and permit compliance inspections, also part of disposal 
site management, are described in the Phase II 1'1PR. Responsibilities of the 
PSDDA agencies in monitoring and compliance inspections are given in the MPR. 
In general, the environmental monitoring for Phase II nondispersive sites 
resembles that for Phase I sites, and includes chemical, biological and 
physical monitoring. Ho1<ever, in the dispersive sites, only physical and 
compliance monitoring will be performed. This is because the restrictive 
disposal guideline for these sites precludes chemical effects on biota; 
physical monitoring will be used only to verify that no significant 
accumulation (mounding) of dredged material is occurring • 
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TABLE 2 .8 

COMPARISON OF FINAL ALTERNATIVES 

-~- _____ __.l~ • .__-l=Huel'ED HABITAT 
a,_.__ AguaticlSubtidal 

(acreB) 

Anderson/Ketron Is. (Selected) 318 
Antle rson/Devil 1 s Head (Alternative) 318 

Bellingham Bay 
Selected Sites 
A 1 te mate Sites 

Rosario Strait 
Selected 
Alternate 

Port Angeles 
Selected 
Alternat~ 

Port Townsend 
Selected 
Alternate 

~~-Action Alternative 

Nisqually Region 2/ 

260 
260 

650 
650 

884 
884 

884 
884 

Short-ternt physical 
impacts on bentbic 
habitat in unknovn area~ 
depending on how many 
separate disposal areas 
a~e identifiedt area would 
likely be much larger than 
in action alt~rnatives. 
Estimates range from 9~000 
to 24lO00 acres (see 
Section 4.02b(3) for all 
disposal). 

b......______l.d/Shore 1/ 
(acres) 

34.l 
34.l 

26.3 
26.3 

0 
0 

0 
0 

0 
0 

82.7 

}/Estimates of habitat impacted resulting from confined disposal of material 
found unsuitable for unconfined~ open--w-ater diaposal. 

2/Some loss of aquatic subtidal habitat is expected from disposal of dredged 
material that meets PSIC when necessary permits are obtained fo~ wiconfined, 
open-water disposal on an individu.a.1~ case-by-case basis. Th.E:5e figures do 
not quantify this losst and also assume no transport to Phase I PSDD~ sites. 
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~-U:='li: i .1Q.!! 
M terna_t.iY~ (con.) 

Bell ingllam 

Rosario Strait Region 
Port Angeles Region 
Port Townsend Region 

Ande~son/Ketron Is. 
(Selected) 

Anderson/Devil's Head 
(Alternate) 

Bellingham Bay 
Selected 
Al tern.ate 

Rosario Strait 
Selected 

Alternate 

Po:rt Angeles 
Selected 
Alternate 

TABLE 2.8 (con.) 

.. ___ _l_.___1t.1PA.CTED HAU.TAT ____ ... __ . 
a__.,_....AQ.uat i&lSu)U idal b....,. __ LanM SJ.10.re. 

(acres) (acres} 

As above. 

As above. 
As above. 
AE. above. 

34. 1 

0 
17 .6 
26.l 

C I Ag.~ .5.ultl.id.a.l.... ~ -___ \).,_ --1dm.d.L Sru:i.r.il. 
(descriptive) (descriptive) 

Minor loss of benthic 
inve~tebrates and 
displacement of fish 
and shellfish. Minor 
adverse impacts due to 
chemicals. 

As above~ 

As abo-ve. 
As above. 

Minor loss of benthic 
invertebrates and dis
placement of fish 
and shellfish. 
As above. 

As above. 
As above. 
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Moderate loss of 
land inverte
brates and dis
placement of 
land/shore ver
tebrate species. 
Hoderate chemical 
risk at confined 
site. 
As above. 

As above. 
As above. 

No loss nor 
displacement of 
these species. 

As above. 

As abov-e. 
AG above. 



Port Townsend 
Selected 
Alternate 

N.o.:-f...tl.i.Qn...Al ternati ve 

Nisqually Region 

Bellingham Region 

Rosario Strait Region 

Port Angeles Region 

Port Townsend Kegion 

TABLE 2. 8 (con.) 

2. FA~UN~A.__ ______ _ 
a. Aquatic/Subtidal 

As above. 
As above. 

~Iner loss of benthic 
invertebrates and 
temporary displacement 
of fish and shellfish. 

As above. 

Ao above. 

As above. 

As above. 
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As above. 
As above. 

Hejor loss of 
land/shore 
inYertebrates and 
displacement of 
vertebrate 
species over a 
significant area. 
Moderate chemical 
risk to fauna at 
confined site.a. 

As above. 

No confined 
sites, so no 
loss of species. 

f'lajor loss of 
Land/shore 
invertebrates 
and displacement 
of vertebrates 
over an unknown 
area. Moderate 
chemi~al riBk to 
fauna near 
confined sites. 

As above. 
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Act ion Al ternati v~ 

Anderson/Ketron Is. 
(Selected) 

Anderson/Devil's Head 
(Alternate) 

Be 11 ingham Bay 
Selected 
Al te:n:ia te Si tea 

Rosario Strait 
Selected 

Alternate 

Port Angeles 
Selected 
Alternate 

Port Townsend 
Seler::ted 
Alternate 

No-Action Al te mat l"fll 

Nisqually Region 

TABLE 2.8 (con.) 

----------"'-3,._ . ......,W..,_,_All_ll__MJ)_ .S.eO.IMr.NT QUALITY 
a, Aqyatic/Subtidal b24and_l_Shor 

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

As above. 

As above. 
As above. 

Short-term water quality 
effects within site~ 
dispersing dovncurrent. 
No long-tenn sediment 
quality impacts. 

AEi above. 

As abo-ve. 
As above. 

As above. 
As above. 

Minor sho~t-tenn impacts 
to water quality; minor 
short-term impacts to 
sedi~ent at individual 
sites. 
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Moderate 
chemical risks 
to ground water 
.shoreline water. 

As above. 

As a.bove. 
As above. 

No effects: all 
material goes to 
open water. 

As above. 

As above. 
As above. 

As above. 
As above. 

Majo:r chemical 
risks to ground 
water and water 
quality. 



~Q~Jj_Qfl 
AU~J; .. ll~ (con. ) 

Bellingham Region 

Rosario St~ait Region 

Port Angeles Region 

Port Townsend Region 

~~~ion Alternative 

And~rson/Ketron ls. (Selective) 

TABLE 2.8 (con.) 

3. WATER ANU _SEDIMENT QUAltl_'l;_Y __ 
a. Aguatic/Subtidal b, La.nd/Sbore 

Iropacts as above. 

Short-term water quality 
effects, associated with 
very minor sediment 
quality effects onsite. 
No impacts to sediment 
quality. 

As above. 

As above. 

4. NAVIGATION/DREDGING 

As above. 

As above. 

As above. 

A& above. 

a. Volumes Suitable b...... ..... Y.QJ~ 
for Unconfined .. Open- h.wli.r.if'\.&. . ..C.1.;m.= 
Wa.t&.rc DURQaal fined Dispo5a.l .. l / 
(cubic ya~ds) (cubic yards) 

785.000 552t000 
Anderson/Devil's Head (Alternate) 785~000 5S2t000 
Bellingham Bay 

Selected 1.1819500 4251500 
Alternate lt1Bl 9500 425,500 

Rosario Strait 
Selected 1,801.000 0 
Alte;rnate 1.so1 .ooo 0 

Port Angeles 
Selected 285.000 0 
Alternate 2851000 0 

Port Townsend 
Selected 687,000 0 
Alternate 687,000 0 

I/Unadjusted for beneficial usea. (See table 2.7c) 
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No-Ac....t.ion Alternative 

Nisqually Region 

Bellingham Region 

Rosario Strait Region 

Port Angeles Region 

Port Townsend Region 

TABLE 2.8 (con.) 

___________ 4. NAU~_'I'._l_Qff[pREPGING 
a. Volwnes Suitable 
fo-r. Unconfined. Open-
tra..ter Disposal 
(cubic yards) 

0 

0 

l ~801 ~000 

0 

265.000 

b. . .voi_\J.ffi.!;!S_ . 
R.e_qui ring C:_o_n_-:: 
fined DisQ05.aLJ/ 
(cubic yards) 

0 

285tOOO 

422tOOO 

1/ Estimated volumes of future dredged material the could be discharged at 
selected sites~ once permittedt under the PSIC. 
Z/ The assumption is made in this table that confined aquatic disposal is not 
economic; accordingly~ all confined disposal would be upland. 

c. Advance __ federal l.Jie.utification__Jl_L$_~. Pursuant to 40 CFR 23O.BOt 
and through the PSDDA processt the Corps and EP~ were engaged in identifying 
the sites specified in this EIS as gene~ally suitable for future disposal of 
dredged material. The final determination has been based on technical 
information developed through the PSDDA studies and presented in the Phase II 
EIS. The 230.80 determination of site suitability is attached to the Phase II 
final EIS. The initial advance identification was published in April 1988. 
The determination of 6uitability for disposal of dredged material in waters of 
nor-th and south. Puget Sound is di6played in exhibit B. 

d. fu!tiy~_Merican Fishing. 

(1) Int~QductiQ!!. The rights of Native Ame~ican 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 l850ts. Isaac 
Stevens, then Governor and Indian Agent of the Washington Territoryt 
negotiated five treaties with Indian tribes of Western ~ashington~ 

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

The first three treaties in the above list include the provision: 11 The right 
of taking fish at usual and accustomed grounds and stations is further secured 
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to said Indians in common with all citiz.ens of the Territory." The Point No 
Point and Neah 8ay treatieB have identical languaget except that they provide 
for fishing in common with "citizens of the United States.•• 

Fede~al agencies have a trust reBponsibility to exercise when making decisions 
which may affect treaty fishing right$ 

There are 1~ Puget Sound T~eaty Tribes that are recognized as $overeign tribal 
entities governments with fishing rights at all "usual and accustomed grounds 
and Btations 0 in Puget So\llld and the Strait of Juan de Fuca (aB defined in 
United S ~a...ttl v. ~Jl. s hi ng ton (38 4 F. Supp • 312 t ( DCWA 197 4 ) ) and !In.il.e.!l.fil.a~ 
v. Washin&.1Pn, 459HF. Supp. 1020 (DCWA 1978)) (see table 2.S). Under these 
decisions, the treaty tribes are assured the oppcrtunity to cstch up to 50 
percent of the harvestable portions of salmon and steelhead runs passing 
through or originating from usual and accustomed fishing gro\lllds. In 
addition 1 fish are harvested for ceremonial and subsistence purposes within 
these areas. 

Presently, regulation of fishery resources, which a~e subject to treaty 
rights~ including resource conservation actionst is accompliBhed by agreement 
jointly by the State and treaty tribes. Puget Sound is subject to treaty 
fishing~ including areas involving each of the selected open-water dredged 
material disposal site& discu~sed in this EIS. The PSDDA agencies recognize 
treaty fishing ~ights and formulated the PSDilA proposed management plan to 
avoid significant adverse effects on the ability of the Indian tribe6 to take 
fish or on the fishery resource. 

TABLE 2. 9 

TRIBES POSSESSING FISHING RIGHTS 
IN THE PSDDA PHASE II AREA (NORTH AND sourn PUGET SOUND) 

The following tribes possess adjudicated fishing rights in or arou:nd the 
alternative disposal sites studied by PSDDA in north and south Puget Sound: 

Nisqually Tribe 
Sguaxin Island T~ibe 
James town Tribe 
Port Gamble Klallam 
Lower Elwha Klallam 
Swinomish Tribe 
Suqumish Tribe 
Tulalip Tribes 
Puyallup Tribe 
Lummi Tribe 
Nooksack Tribe 

-

-
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TABLE 2. 9 (con.) 

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

Samish I~ibe (area unknown) 
Skykomish Tribe (a~ea unknown) 
Snohfflish tribe (area unknown) 
Snoqualmie Tribe (area unknown) 
Stillicum Tribe (area unknown) 

------------- - . --- ·-- ·--

To ensure incorporation of tribal input, active coo~dination and consultation 
haa occurred throughout the PSDDA study with Indian tribes (see exhibit F). 
Participation in work group meetings, direct contacts with individual tribest 
special meetings with tribal representatives, and exchange of correspondence 
identified tribal concerns that were addressed. 

The PSDDA agen~ies have taken a variety of steps to avert any 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 belgw~ and are discussed in more detail in 
othe~ sections of the FElS and in chapters 6t 7 and exhibit D of the Phase JI 
MPR. 

( 2) Jit~],ji.!L.I.r.e.atr_Fi s.lJ.ing_JUgh.u.. Several .steps were taken during 
the PSDDA site identification process to avoid the potential for significant 
adverse impacts on the treaty fishing rights. 

A$ part pf Lhe 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 possiblet by a~oiding these areas and areas where human 
use activities presented potential conflicts. Also 1 the ZSF's were sought at 
first in low energy (nondispersive) environments to facilitate disposal site 
monitoring and to avoid offsi te impacts. The ZSF siting studies identified 
whe~e the least direct impact would exist to resources via direct exposure and 
offsite sediment transport. ~hen it was evident that some dredging areas in 
north Puget Sound had high resource concerns associated with all nondispersive 
localities available for dredged material disposal~ PSDDA sought dispersive 
ZSF's that had lower resource values. Within ZSF 1 s possible disposal site 
locations have been chosen which avoid both fishing activities and high 
quality habitat areas (e,g.t via food web studies). 

Hnving 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. As discussed in the Phase I 
final EIS and program documents~ the selected site management condition (II) 
can be managed at nondispersive, unconfinedt open-water disposal sites without 
unacceptable advct""se effects. However, for the dispersive site:s, PSDDA 
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agencies selected a more restrictive guideline for the disposal of the dredged 
mated"l which allows no adverse effects to biological resources due to 
chemical concentrations in the material. Tribal comments received on the DEIS 
have indicated concerns for chemically caused acute toxic and chronic 
sublethal effects to resources at and near PSDDA sites, The PSDDA agencies 
responded to these concerns in e,chibit C. In swnmary, the PSDDA biological 
texts provide the best available and very sensitive toxicity information on 
these effects, while the site management conditions (disposal guidelines and 
environmental monitoring) provide environmental protection and assurances that 
Indian harvests will be unaffected. 

The site selection process and 111anagment plans fonnulated by PSDDA ensure that 
no unacceptable adverse effects may occur to PU8et Sound resources nor to 
tribal fishing rights. Potential vessel traffic conflicts could not be 
entirely eliminated through only the siting process. Because disposal site 
areas will be used for tribal fishing, further project-specific actions were 
deemed necessary. 

The PSDDA agencies will further use the Federal 404 pennit process to assure 
that appropriate project-specific actions are taken to resolve any potential 
conflicts that dredging vessel traffic may have with tribal fishing 
operations. Permitting authorities will only allow disposal to occur when 
there is no treaty fishing activity occurring at the disposal site unless 
otherwise agreed to by the tribes. This will be accomplished via the Federal 
Section 404 pennit process. During processing of individual Section 404 
applications, any potential conflict between treaty fishing and vessel traffic 
will be addressed prior to issuance of the permit. 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. Both the 
Corps and DNR (the latter issues a disposal use site permit and manages the 
sites) will conduct compliance inspections at the disposal site to assure that 
the conditions of the permits are met and that site management conditions 
protect Indian treaty fishing rights. 

In following this pennitting 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 
protecting treaty rights, are enforceable under Federal law. 

The PSDDA agencies have also responded to stated tribal concerns that there 
coul<l be damages to tribal fishing gear from debris disposal at PSDDA sites. 
Chapter 6 (sections 6.1 and 6.2.7) of the final Phase II MPR require suitable 
debris handling practices to be specified in dredging and disposal operations 
completed prior to pennit approval. 

In response to Indian concerns, potential effects of dredged material disposal 
on salmon and bottomfish migration patterns, near-site crab resources, and 
shrimp were reviewed and updated in the FEIS. As a result of the review, crab 
cl1emical body-burden analysis was added to the Bellingham Bay monitoring 
plan. The conclusions in the FEIS are otherwise the same as in the 
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DEIS: that the designation of PSDDA sites and site management conditions 
would not have adverse affects on Indian treaty fishing activities. The FEIS 
also confirms the DEIS conclusion that should the no-action alternative be 
selected over the action alternatives, a significantly greater number of 
proposals to fill nearshore areas for confined disposal sites would occur. 
This would likely lead to considerably greater potential impacts to fish 
resources through loss of rearing habitat, and could have a greater impact on 
fish harvesting as well. Because specific sites for confined disposal were 
not able to be identified (Ecology studies may do so in several years), it is 
impossible to accurately evaluate the extent of nearshore impacts that would 
occur for either the no action nor the action alternatives. However, confined 
disposal is expected to result in greater environmental impacts than disposal 
at PSDDA w,confined, open-water disposal sites. This expectation is based on 
the disposal site identification process in specifying potential sites that 
are well buffered from resources of concern and that are of relatively low 
habitat value . 

2-77 



• 

• 

3. AFFECTED FJNIRONMENT 

3.00 St,..dy AreaJli.1;sJLII .North _ _aru! South Puget Sound. The study area for 
Phase II includes south Puget Sound, extending south from the Narrows Bridge 
at Tacoma to Olympia, and north Puget Sound, lying north of the Phase I area. 
This includes Hood Canal and the area from the Kitsap Peninsula (Foulweather 
Bluff) near the entrance to Hood Canal west thorough the Strait of Juan de 
Fuca. to Port Angeles and north through the San Ju.an Islands to the Georgia 
Strait. Also the north sound encompasses Rosario Strait and the east side of 
Whidbey Island north of a point near the conmunity of Camano (figure 1.1), to 
Samish, Skagit, and Bellingham Bays. 

3.0t 8u,_ional Setting. 

(1) Q_'til.l_Qgy. The Phase II arnas am 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 sediments. Most of the 
lowlands lie within 500 feet of present sea level and consist of elongated 
hills of gentle to modex-ate x-elief. I.a.kes ax-e crnwnon 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. Since the last glaciation, erosion and mass wasting processes have 
modified the land's surface. 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 is believed to have x-eached a thickness of 
apprnximately 1,475 feet in the Olympia area {Burns, 1985). Consequently 
these deposits were highly compacted by the weight of the glacial ice, and are 
described as "overconsolidated glacial sediments" (Hart Crowser and Assoc., 
Inc. 1986). Erosion along shorelines and riveu has resulted in steep bluffs 
and landslides. Much of this eroded material has been deposited within lakea 
and river valleys, and at deltas where the rivers discharge into Puget Sound. 
Manmsde changes {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 may move relative to one 
another. This movement ia to be believed responsible for much of the area's 
seismic activity. Recent evidence suggests that major earthquakes to 
magnitude 7.8 on the Richter scale are possible within the Puget Sound basin. 

(2) Water Qual_i_t_y. Current circulation patterns for wate, in Puget 
Sound are important for an understanding of water quality trends. See section 
3.0la(3) for a discussion of currents. Concerns for pollutants in marine 
waters have surfaced in recent years and are the focus of ongoing 
investigations and analyses by the Puget Sound Water Quality Authority in the 
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Puget Sound Wate.- Quality Management Plan (PSWQA 1988). The .-eade.- is also 
.-eferred to the 1988 PSWQA "State of the Sounct Report" for a comprehensive 
overview of water quality conditions in Puget Sound. The following swrmary is 
extracted from this report. 

Historically, Puget Sound has experienced municipal (industdal, agricultural 
and other discharges of contaminants (e.g., pathogens and nutrients) and toxic 
chemical substances, although most of the point source discharges are now 
controlled through the National Pollution Discharge Elimination System (NPDES) 
permit program. Nonpoint sources, which contribute both nutrients and 
toxicants to the sound, are controlled though Best Management Practices 
applied to agriculture and forestry. Anticipated success with these programs 
should eventually reduce inputs of chemicals to Puget Sound sediments. 
Although controls on large discharges of untreated sewage and inctustdal 
effluents have succeeded in reducing high biochemical oxygen demand (BOD) and 
improving water quality, isolated fish kills still occur in localized areas of 
the sound. Nutrients are generally not a problem in the marine waters of the 
south and north Puget Sound basin, nor in the Straits of Juan de Fuca. Oil 
spills, however, have occurrect in the northern sound region in recent years. 
Sporadic oil spills, e.g., at Anacortes and Port Angeles, have p.-oduced 
degradecl water quality fo.- short periods with longer-term impacts to sediments. 

Significantly elevated levels of chemicals of concern have been identified in 
only portions of two of the Phase II study areas, Bellingham Bay and Olympic 
Harbor. Severe chemical contamination of Puget Sound as measured in sediments 
and animal tissues appears to be patchily distributed and generally confined 
to areas near the sources (PSWQA 1986). Of the thousands of chemicals known 
or suspected to exist in the envi.-onment, only a relatively few a.-e routinely 
measured. They have been typically identified and ranked according to these 
categories: (1) affecting human health or marine life; (2) historically 
documented in the sound; (3) persistent in toxic form; and (4) potential for 
food web transfer (PSWQA, 1986), Table 3.1 swmui..-hes the status of selected 
toxic contaminants of concern in the Puget Sound basin in water, sediments, 
and tissue. In 1986, the State Department of Ecology adopted EPA ambient 
wate.- quality criteria for 22 toxicants (of the 58 PSDDA chemicals of concern) 
as part of the State's water quality standards .-eview, 

Concentrations of trace metals and organic contaminants 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 sea water su.-face called the sea surface 
microlaye.- (PSWQA 1986; Word et al., 1986; Hardy and Cowan, 1986). Higher 
levels of contaminants have been .-elated to the presence of dissolved organic 
matter concentrated in this layer in a complex matdx 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 microlaye.-. rloatable substances in dredged 
material also have been identified as a potential input sources to the sea 
surface microlayer (Hardy and Cowan, 1986). 
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Site specific discussions on water quality conditions are addressed for each 
alternative disposal site in the following sections of the EIS. 

(3) Currents and Sediment Transport. Puget Sound is an estuary which 
derives much of its annual freshwater input frDl!1 the Fraser River in Canada; 
to a lesser extent (but with greater local significance) freshwater inputs 
come from numerous rivers which empty directly into the sound, 

Or.eanic waters from the Strait of Juan de Fuca are tidally pumped into central 
Puget Sound via strong mixing currents in Admiralty Inlet and the Whidbey 
Basin. Because of a shallow sill at the Tacoma Narrows, water from central 
sound inflowing to south sound occurs near the surface, but waters flowing 
north towards central sound are usually fram deeper water in south sound. 
Water of leas nutrient content from deeper south sound sourr.es always flows 
northward in Colvos Passage (west of Vashon Island) and mUles with watern to 
the north. Admb<ture of central basin waters occurs in the Admiralty Inlet 
area. These processes force extensive mUling of the waters in Puget Sow,d. 
Al though tidal plllllping action is the principal driving force of the dynamic 
oceanographic processes occurring in Puget Sound, the basin does receive a 
significant volwne of freshwater each year from river discharge, amow,ting to 
approximately 20 percent of its total volU111e. Strong tidal currents and 
turbulence mix the freshwater and seawater. Inflowing riverwater escapes to 
the ocean and, as a result of mixing, also carries seawater with it, amounting 
to about 9 to 10 times the freshwater volume. There is a balancing inflow of 
more saline water from the Strait of Juan de Fuca. Because the mixed water is 
of lower salinity and lower density, a net outflow of diluted seawater occurs 
near the surface and a net inflow of nearly full salinity at depth. 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 3.5 million cubic yards 
of sediment annually (Downing 1983). A large portion of this material 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 colwnn 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 the benthic nepheloid 
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) Narine and Estuarine Sediments. Sediment quality throughout the 
north and south basins of Puget Sound and in the major harbors of the Phase I 
study areas was well documented (e.g., Northern Tier Pipeline FEISS 1983; 
Weyerhaeuser Export Facility at Dupont FEIS, 1982; Striplin et sl., 1987); 
Chapn1sn et al., 1985; PSWQA 1986; PSDDA FEIS 1988). These studies concluded 
that most of the contamination is associated with areas of intensive human 
activity, whereas 
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the deep basins and embayments receiving little hwnan use remain relatively 
free of contrunination. These "cleaner" areas, however, show significant 
elevations of chemicals relative to levels measured in core samples from 
approximately 1840 (PSWQA 1986). Table 3.1 sW11Tiari~es the status of selected 
contaminants of concern in the Puget Sound basin sediments. 

Site specific discussions of sediment quality conditions are given for each 
alternative disposal site. 

(5) Ah Quali_.tJ:. Air quality throughout the Sound is vadable both 
geographically and seasonally. Area-specific discussions are included in 
sections dealing with each prospective disposal site. 

b. Biolosical EnvirQ1llllent. 

(1) ll..enth.i.c_C_oJllllllll).iti.sl..li· In the Strait of Juan de Fuca/Strnit of 
Georgia, including Bellingham Bay, the cot1111unity composition and diversity 
depends largely on habitat type. Exposed sand and gravel habitats along the 
Strait contain relatively sparse, simple, low diversity, coim,unities dominated 
by polychaetes and small crustaceans. Cobble and rock habitat contain the 
richest communities and the largest standing crop biomass. These communities 
are dominated by 11\acroalgae, herbivorous gastropods, mussels, barnacles, large 
and small crustaceans. Few seasonal changes occur within these communities. 
For a detailed description of the flora and fauna of the Strait of Juan de 
Fuca and the Strait of Georgia, see Kozloff (1983). 

Economically important invertebrate species are principally located within 2 
nautical miles of the shorelines. Intertidal hardshell clams are primarily 
distributed from Dungeness Spit eastward to Point Wilson near Port Townsend. 
Dungeness Bay also is a Pacific oyster culturing area, and provides habitrat 
for Dungeness crab. The Puget Sound Environmental Atlas (Day et al., 1987) 
and NorLhern Tier FEIS (1983) depict subtidal clam distribution areas 
extending southeast of lhe Ediz Hook eastward to Port Townsend, particularly 
within Dungeness Bay, and the northeast side of Protection Island. Commercial 
oyster harvesting is restricted to Dungeness Bay. Major geoduck beds, 
including cm1111ercially exploited beds occur off of Green Point eastward to 
Dungeness Spit, east of Dungeness Bay, and west and north of Protection Island. 

(2) Pl_an_ki;_Q_n Commwiiti<:.s.. Long-term studies on phytoplankton 
diversity and abundances are lacking for Puget Sound (NOAA Technical 
Memorandum NOS OMA 19, 1985). Phytoplankton can affect water quality when 
present in intense blooms, although conditions under which blooms occur are 
not well understood. Blooms may be related to anthropogenic nutrient inputs 
as well as hydrological factors such as vertical mixing depth relative to 
enphotic depth. Bloom dynamics are described below for Elliott Bay, and this 
is used to typify the general successional sequence of specie throughout Puget 
Sound and the Strait of Juan de Fuca. Various embayments will differ in some 
of the details • 
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Temporal vadations in phytoplankton abundances have been described in Puget 
Sound, with multiple blooms conm,endng in Nay and extending through 
September. A succession of species ensues with an initial spring diatom 
blooms followed by spring/sumner dinoflagellate blooms followed by a fall 
diatom blooms. The spdng and early sunrner blooms include species such as 
Sl<;!;'~tonema i:.oa.t.a.t.\1111, NiUGchia. spp., Chaetoceros =..i::ic.t11S., c . .deQilili., c. 
comoressus, c. so..dJlliJi., TltalassiosirJ;1 aestivales and T. nordenskioldii. 
Mid-swnmer peaks are usually dominated by _:;. coststurn, whereas late sllfflffler 
dinoflagellate blooms are dominated by Peridinium spp., ~llilJlll spp., and 
Cerstiwa !.wi.w;_. Fall diatom blooms revert to various Chaetoce= and 
Thalassiosira spp. Also present during the summer are very small (1 to 2 
micron) flagellates which may contribute significantly to primary production. 
This pattern is usually followed in sll the south, central, and north PLiget 
Sound emba}'lllents, although species composition and dominance sequencies vary 
somewhat. 

According to Thut, et al. (1978), highest phytoplankton concentrations in 
Nisqually Reach are expected in surface waters, and high biomass in spring 
blooms is followed by smaller biomass in blooms in the fall. 

Paralytic Shellfish Poisoning (PSP), a serious potential health threat in 
Puget Sound, is associated with "red tide" phytoplankton blooms (NOAA 
Technical Memorandum NOS ONA 19, 1985). PSP is caused locally by a toxin 
which is produced by a dinoflagellate, Gg.l!Y!!.lllfilc _ _,;atenells- The neurotoxin 
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 (since 1976), and has been identified by the Puget Sound 
Estua,y Program (PSEP) as warranting further study. Data are available to 
assess temporal trends and occurrences throughout Puget Sound. PSP is 
regulated in Washington State by the Department of Social and Health Services 
(DSHS) through shellfish harvesting regulations and shellfish bed closures 
which sre publicized as necessary throughout the Puget Sound area. ln recent 
years PSP has been spread through the transport of vegetative colonies and 
overwintering cysts. Because there is a potential for redistribution of cysts 
associated with sediments into previously uncontaminated (i.e., with cysts) 
areas it is acknowledged as a potential concern. ln the fall of 1988, south 
sound experienced its first widespread closure for PSP although low levels of 
the PSP toxin have been found in most of the arms of south sound since 1981. 

A large number of zooplankton species are found in Elliott Bay. The copepods 
kO!""YCaeus spp., Pseudocalanus spp., and Microcalanus spp. are most numerous, 
while greatest biomass comes from larger copepods (Calanu11 spp.), euphausids 
(fu;phall:rn padfica), and amphipods. Relatively high densities of euphausids 
were observed in trawl catches between Devils Head and Anderson Island during 
July 1987 (Donnelly, et al., 1988). Nearshore zooplankton investigations near 
the ~eyerhaueser/Dupont Site in south Puget Sound showed that calanoid copepods 
were the most numerous zooplankton, with seasonal secondary dominance by crab 
larvae (zoea), cnidaria (jellyfish), and caridean (brown) zoea. Fish eggs snd 
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larvae were dominated by gadoids (soft-fined fishes) and pleuronectids 
(flatfishes). English sole larvae were the most abundant flatfish larvae 
observed, The relative abundances of calanoid copepods decreased from March 
to April before increasing in May and sustained high densities thrnugh July. 
Peak catch"s of crab zoea occurred during April. Cnidada abundances were 
relatively low dudng !'larch and April, but increased steadily thrnugh July. 
Both fish eggs and fish larvae were most abundant in Apdl, subsequently 
decreasing steadily through July. 

The neuston conrnunity consists of minute organisms associated with the 
seasurface (150 micrometer) microlayer, and is divided into bacteria 
(bacterioneuston), animals (zooneuston), and plants (phytoneuston). 

Seasurface microlayer populations of bacterioneustron have been shown to be 
more diverse and numerous than the rest of the water column. 

Zooneuston include bacteria; protozoa; small metazoans (less than l nun), large 
metazoans (greater than l tn111); fish eggs, larvae, and fry. Juvenile fish are 
known to actively feed on 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 conmercial and ecological importance have 
life history stages that could be affected by microlayer contamination. 

Fhytoneuston genera in the surface environment are functionally distinct from 
the phytoplankton co111nunity in terms of species cOlllposition and standing 
crop. Phytoneuston ccmmunities have higher abwidances, lower diversities, and 
higher variations in species composition and abundance, greater absolute 
biomass, and more variable productivity. Phytoneuston co111Tiwiities, 
particularly those observed in nesrshore environments, are frequently 
dominated by diatoms, dinoflagellstes, blue-green algae and euglenoids (Word 
et al., 1986). 

(3) Mlidromous and MarimL.Fi.6.hu. Economically important fish 
resources are widely distributed throughout the Strait of Juan de Fuca and 
Strait of Georgia. Groundfish resource and harvesting areas are located north 
of Ediz Hook, south of the Port Angeles Zone of Siting Feasibility (ZSF), 
northeast of the Port Angeles, and along the eastern half of the Ediz Hook. 
Sizeable groundfish harvesting areas exist west of Protection Island, 
northwest, north, and northeast of the Port Townsend ZSF. 

Northwest Indians first harvested salmon thousands of years ago, and salmon 
still remain the most important component of the tribal and ccmmercial and 
sport fisheries in Puget Sound. Estimated average annual (1974 to 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 commercial fisheries. Sport catches of salmon are estimated at 
800 tons in the Strait of Juan de Fuca and approxi1!111tely 1,600 tons in the 
main basin (PSWQA, 1986). For more recent fish harvest information by 
species, see sections 3.0lc(4) and (5) . 
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The salmon fishery is subject to stringent management measures which limit 
catches for all species and rnsult in frequent closures in order to ensure 
adequate reproductive stocks. Natural runs of spring chinook are all but 
e><tinct (PSWQA 1986). Coho is the most abundant salmon species in the main 
basin and in south Puget Sound, and is maintained almost exclusively by 
hatchery propagation. Populations of chinook, coho, pink, and chum salmon, as 
well as steelhead trout, are also artificially supplemented by hatcheries and 
rearing pens throughout the sound. While hatcheries create more fish, they 
also diminish desirable wild gene frequencies, which could ultimately 
influence the fitness and health of soundwide salmon populations. 

Spawning and rearing habitats have been adversely affected by such 
disturbances ss logging operations, dam and lock construction. shoreline 
development, and urban runoff (PSWQA 1986; Grette and Salo 1986). 

{4) l'llltlll.lL~. Seve,·al species of Puget Sound's resident marine 
marmials are likely to use the habitats in and near the proposed disposal areas 
for feeding or resting purposes. These include the harbor porpoise (Php_~Q!lllll 
P~™), Dall's porpoise (fhll.l;_<m.!l.i.di:..5. dru.J__U), the killer whale (Qrcinui,_ 
rn), northern sea lion (Eumetopias ~). and harbor seals U.tloca 
vitulin_a), Both porpoises usually stay north of Admiraly Inlet (Puget Sound 
Environmental Atlas, 1987). Seasonal migrants to Puget Sound include the 
California sea lion (Zaloohus .CJilJf □rnianu~) and the gray whale (_Eschrichtius 
r □bustusl. California sea lions usually appear in Puget Sound in the autumn 
after breeding, and leave the sound in late spring. However, in recent years, 
several individuals have stayed throughout the summer at Port Gardner and 
Shilshole Bay. l'!inke whales (fu!la.sm~ll..~.!li".<I il~JJ1.2LQli1Ill.U) are fairly common 
near the San Juan Islands, but are only rarely seen in Puget Sound south of 
Port Townsend. They feed. on herring and other small schooling fishes, The 
northern elephant seal (l'lirnnnp Bni!Ustl.Iotlili) 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. A pod of 
killer whales continues to live in the vicinity of the San Juan Islands. 
Harbor seals have major nursery and haul out areas at Smith Island, Protection 
Island, and at Low Point (west of Port Angeles), and numerous haul out sites 
within Admiralty Inlet, San Juan Islands, and Skagit, Padilla, Samish and 
Bellingham Bays. Northern sea lions have haul out areas in the San Juan 
Islands and along the Strait of Juan de Fuca (pdmarily Dungeness Spit). 
Califon,ia sea lions have been observed on Sucia Island in the northern San 
Juan lslands. A fair number of l'!inke whale sightings are recorded from all 
the waters surrounding and within the San Juan archipelago. Few sightings 
have occurred elsewhere in the Phase lI PSDDA study area. In Puget Sound, 
killer whales eat fish almost exclusively: particularaly salmon, rockfish, 
and cod. They usually do not attack other marine manmals in the area. 
Because killer whales are top carnivores in the marine ecosystem the entire 
Puget Sound habitat is critical, particularly where there are large runs of 
salmon. However, in recent years, pods of killer whales have been seen less 
frequently in south Puget Sound. Harbor seals feed on salmon, 
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herring, octopus, and rockfish and are commonly found in Puget Sound bays. A 
major nursery and haul out area is at Gertrude Island (near Melveil Island). 
Northern sea lions haul out at Fox Island. In Puget Sound, the endangered 
gray whales forage in bays for a variety of benthic invertebrates, mysids, 
fish larvae, and small schooling fishes. River otters (1,u!;.ra i;;m_a!!.eJJsis) are 
prirnadly terrestrial species that may be found in quiet shoreline areas 
containing freshwater streams, throughout the sound. 

(5) Waterbirds- Bfrd distributions in Puget Sound are not yet well 
documented (Day et al., 1987). 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 include loons; grebes; cormorants; "bay ducks" such as 
canvasbacks, scaups, goldeneyes, and buffleheads; oldsqua"'s; scoters; and 
red-breasted mergansers. Other birds utilizing deepwater habitats for feeding 
include bald eagles, ospreys, jsegers, various gulls, terns, and alcids such 
as rhinocerous auklets, COIIITIOTI murres, marbled murrelets, pigeon guillemots, 
and ancient murrelets. Deepwater feeding birds generally follow 
concentrations of fish such as herring. In very stormy weather, deep,.ater 
feeding birds will seek protected bays. Aleida generally stay offshore a 
considerable distance during all types of weather. Peregrine falcons 
regularly migrate through Puget Sound (and a few overwinter), but they most 
often utilize shallow water or upland habitats for hunting, not the deepwater 
areas of the PSDDA disposal sites. The majority of the birds listed above are 
migrants and/or "'inter residents. Only cormorants, Barrow's goldeneyes, bald 
eagles, peregrine falcons, ospreys, some gulls, and all alcids except ancient 
murrelets, nest on or near Puget Sound. There are no major seabird colonies 
in south Puget Sound, although scattered small nests of several species occur. 

Generally, the north sound is far more productive (i.e., there are many more 
breeding colonies and larger populations) for waterbirds than south sound. 
The major colonies occur at Protection Island, Smith and Minor Islands, 
Williamson and Bird Rocks, Colville laland, Puffin Island, Sister Islands, and 
Viti Rocks. The most widespread breeding birds at these colonies are 
(usually) glaucous-winged gulls. Pelagic co:nnorants are the next most 
numerous widespread breeding bird. Rhinocerous auklets may actually have the 
largest breeding population, but they are localized at Protection and Smith 
Islands. Protection Island is clearly the most important breeding sea bird 
colony in the Puget Sound region, supporting at least seven species of 
breeding seabirds numbering over 20,000 individuals. 

(6) Endangered and Threat,med Specie,;. Endangered cetaceans that 
occssionally enter Puget Sound must enter through either the Strait of Juan de 
Fuca or the Strait of Georgia. Thus, they may pass by or through one of the 
proposed PSDDA Phase II disposal sites. Peregrine falcons are most numerous 
during migration and winter near Skagit, Padilla, Samish, and Lum,ni Bays. 
Bald eagles are relatively cormnon throughout the Phase II area through the 
year. 
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Three species of endangered cetaceans may be seen in Puget Sound. These are 
the gray whale (Esc_hrichtill& robu&tusl, fin 1thale (Qalaenoptern 
acu_t.9roatratal, and humpback 1<hale (Megaptera novaaangliael. Fin 1<hales have 
been only sighted tlfice in Puget Sound. The blue whale (J;!. muscL1lL1e) has 
never been vedfied in PLiget Sound waters. It is suspected that a whale 
identified as a fin whale in 1930 near Shelton may have been a young blue 
whale (National Karine Manrnal Laboratory, 1980). Sightings of gray whales in 
the inland waters of Washington are rare, but have increased in recent years. 
Humpback whales used to be one of the most frequently observed whales in the 
Sound; but c,ormnercial whaling has dramatically reduced their numbers. 
Sightings of this species in the inside waters over the past few years have 
been rare, but reportedly are on the increase. 

The peregrine falcon is an endangered species that may nest and wintec in 
Puget Sound. The species regularly migrates through or overwinters in highly 
specific areas near Puget Sound, mostly in north sound. There are no known 
active eyries of this species near any of the proposed Phase II disposal 
areas. The Ni.squally National ;Jildlife Refuge may have one or two wintering 
falcons. 

Bald eagles are listed as a threatened species in ;Jashington. There are many 
bald eagle nests throughout the Puget Sound area. 

Biological Assessments (BA's) prepared for the PSODA phase II study are 
attached in e><hibit A. More detailed descriptions of the aree's threatened 
and endangered species, and their habitat, are provided in the IIA's. 

c. Hp'lftD Environment. 

(1) fill:J;_i_a_l.__llll.ll_Economic Factors. Social and economic factors are 
described under each area considered below. 

(2) lutYiaat.imi..Dev!ll\1.1,Jlljlf]._t. Vessels plying the Phase II waters vary 
from bulk cargo and container ships to barges, tug boats and assorted other 
craft. Tha Scrait of Juan de Fuca, a major shipping route in Phase II, 
enables corm,erce to flow from and to the ports of Vancouver, B.G. and 
Bellingham, as well as from and to the Phase I ports of Seattle, Everett, and 
Tacoma. Navigation development has occurred in the areas that will be 
serviced by the five designated Phase II disposal sites since before 1910. 
Deep and shallow draft diannela have been constructed which require periodic 
dredging to maintain adequate vessel clearances. Significant navigation 
improvement projects could be constructed within the 15-year planning horizon 
of PSDDA. In the past, navigation develo~nts such as filling of tidal 
wetlands and channelization of rivers II.ave resulted in losses of biological 
productivity. However, current policy is to compensate or mitigate such 
losses. 

(3) Dredging and Diepoeal Activity. This section describes past and 
future navigation dredging activity in the Phase II area, and compares the 
future volume assessments under PSDDA disposal guidelines (for the action 
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alternatives) and under PSIC (for the no-action alternative). Table 2.7a 
lists the assumptions used in arriving at the volume assessments of material 
that is expected to be suitable for disposal at the Phase lI disposal sites 
for the action and no-action alternatives. 

D.-edging activity has occurred throughout Puget Sound for a number of 
decades. For the period 1970 to 1985, an estimated 7.9 million cubic yards 
(c.y.) we,e dredged from waters and nearshore areas in the Puget Sound Phase 
II study. Of this total volume, Corps Federal projects accounted for about 
27 percent of the material dredged, while the port authorities in the Phase II 
area accounted for about 40 percent. The remaining 33 pe.-cent was undertaken 
by a diverse group of dredgers, including other Federal, State, local 
governments, and private developers. 

llistorically, dredged material has been placed at several types of disposal 
areas. Designated multiuser, unconfined, open-11ter disposal sites have been 
maintained by DNR at six north Puget Sound sites with a total disposal volwne 
ot 2,552,000 c.y. from 1970 to 1985. :rhe two south Puget Sound DNR-designated 
open-water sites received 376,000 c.y. over this period. About 325,000 c.y. 
were distributed to single-user, open-water locations throughout the Phase II 
arna. 

About 59 percent of the total 7.9 million c.y. dredged behleen 1970 and 1985 
from Phase II north and south Puget Sound areas was placed at upland or 
nearshore sites. However, in recent years, the availability of such sites has 
diminished resulting in greater reliance on unconfined open-ater sites for 
disposal of dredged material. 

A 9 percent decrease in dredging activity in Phase II areas is forecast over 
the period 1985 to 2000, as compared to the prior 15 years. A total of 
approsimately 7,187,000 c.y. of sediment are expected to be dredged from north 
and south Puget Sound Phase II areas (see table 3.2). This forecast includes 
1,470,000 c.y. of material dredged from the Lunmd Bay l'larina construction 
project which is planned to be used in marina construction. The latter volume 
does not include berth and channel maintenance for the marina which could be 
discharged at a PSDD/l site. Of the remaining total (5,717,000 c.y.), 
83 percent (4,739,500 c.y.) is expected to be found suitable under the PSDD/l 
disposal gLiidelines (aee table 2.7). The remaining 977,500 c.y. would thus 
need to be placed at confined aquatic or terrestrial sites (upland confined 
areas, nearshore, or confined deepwater). 

Between 1970 and 1985, a total of 16,850,000 c.y. was dredged in the Phase I 
area, of which 6,758,000 c.y. went to unconfined, open-water sites. Phase II 
total volumes are 47 percent of the Phase I total volwne for this period. 
Fifty-two percent of the Phase I total volumes were placed in upland or 
nesrshore disposal sites . 
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A.c_ti vi__ty 

Corpsll 
Porti,)/ 
Other~d 

TOTAL 

TABLE 3 .2 

FORECAST TOTAL DREDCINC VOLlmES (Cubic Yards) 
FOR PHASE II AREA (1985 to 2000) -

No:;::tb. Suundi CI12:ta1 - ~.aso~ooo.). ..... 

Be 11 in ghsin Rosario Strait Port Angeles Port Townsend 
Sc..uth. _ _.5._QIIJld .. Vi.d.D.UY.-- :~u"'iuitx: ~icinitx - __ Vi.ci ui t.Y._. 

soo.ooo 1~970,00o-2 400~000 
225~000 505,000 473,000 104.000 377 ~ooo 

__ .. .filL..Q.00. -·- 602,000 ------2.ZS..JJ.00 181.000 _lli)__._QQ_Q 

1~337,000 3 1077 ,ooo lt801,000 2851000 687 t000 

.1/Corps forecast includes: south sound - 0l}'D2Pie./Budd Inlet (West Bay 
Turning Basin and Channel Imp~ovement~ 500.000 c.y.); North sound - Bellingham 
vicinity (Whatcom Creek Maintenance 1 100.000 c.y.; Squa.licum Waterway 
maintenance. 200 1000 c.y.; I and J St. Water-way maintenance~ 60~000 c.y. - all 
in Bellingham Bay; Fidalgo Bay Gapsante Waterway maintenance~ 60~000 c.y.; 
Lummi Bay Marina construction~ l ~470 ,.000 c .y.; and Lun111i Bay maintenance~ 
80,000 c.y.); Rosario Strait vicinity (Swino~ish Channel ~aintenance 1 ~00 1000 
c.y.). 

4/Volume includes 1 1 470~000 c.y. of material to be dredged from the LU111Di 
Bay Construction Project and currently proposed only to. 1l.1Lu.aed in mariP.J! 
~na truction. 

)/Forecasts by ports: south sound - Port of Olympia/Budd Inlet (West Bay 
Terminal~ 200~000 C·Y•i East Bay moorase~ 5~000 c.y.; berth& 3 and~~ 15~000 
c.y.; berth 2~ s.ooo c.y.); north sound - Port of Bellingbam (Blaine 7 350~000 
c.y.; I and J WatenfaJ~ 330~000 c.y.; Squalicum Creekt 30~000 c.y.; Whatcom 
Waterway, 5,000 c.y.); Port of Anacortes (Dakota Creekt 60.000 c.y.; Capsante 
Boat Haven, 40,000 c.y.; Pier 1, 20,000 c.y.; Pier II, 201000 c.y.); Port of 
Skagit (Swinomish Channel development, 107 1000 c .y. i Swinomish Channel 
Seaplane development~ 4.000 c.y.; south perimeter basin maintenance,. 12~000 
c.y.); Port of Port Angeles (TUJfflli'&ter Creek~ 50,500 c.y.; Edii Hook launch 
ramp~ 3~000 c.y.; Port Angeles ]oat Haven* 500 c.y., Dungenese Bay launch 
ramp~ 30 ~ 000 c. y. ; Port Angeles Marine Terminal• 15,000 c. y. ; Sequim Bay 
marinas, 5~000 c.y.); Port of Port Town,end (Fort To'fflsend boat basin1 373,000 
c.y.; Point Hudson~ 3t000 c.y.; Quilcene Bost Basint 1~000 c.y.) 

~/Includes estimates for Federal dredging other than by Corpst mW1icipal~ 
State of Washington Department of Transportation. and private dredging. This 
volume assumed equal to permitted dredging volumes over period 1970 to 1985. 
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Phase II projected dredging volumes for 1985 to 2000 are only about 31 percent 
of the 22.7 million c.y. forecast for the Phase I area over this same period. 
When the Phase II volume is adjusted for JDaterial not proposed for placement 
in an unconfined, open-wate.- site, this ratio drops to 25 percent of Phase I 
forecast. Thus, Phase II dredged and disposal is small relative to Phase I. 

(4) Native American Treaty fishing. Fish hatvesting by the Indian 
tribes includes shellfish and finfish; moat effort is given to salmon, the 
most valuable finfhh and the most complicated stock to manage. The five 
species of salmon vary as to abundance and seasonality in the different PSDDA 
Phase II areas. Harvest managewent periods for salmon species are displayed 
in the succeeding sections corresponding to areas near each disposal site. 

Fisheries open and close in each tribal fishery area depending on run sizes, 
timing of runs and other management constraints. These tribal fishery 
openings and closure periods vary from year to year and are often based on 
previous information taken directly from Indian gill net records. Tribal 
fishery managers are required to notify the Washington Department of Fisheries 
of fishing openings and closures at least 24 hours in advance of these 
occurrences. 

Exhibit E contains a synopsis of Indian fish hat-vest data for the years 
1985-87 in the Phase II area. Specific fishery efforts of the 11 tribes in 
the areas of potential disposal sites are deacribed in sections 3.02c(4} 
(Nisqually area), 3.03c(4) (Bellingham Bay area), section 3.0Sc(4) (Rosario 
Strait), section 3.06c(4) (Port Angeles) and 3.07c(4) (Port Townsend). A 
summary_ of tribal fishing practices is discussed in section Z.04d. 

(5) Non Indian Copm:)'lercial and Recreational Fishing. Fish and 
shellfish hat-vesting in north and south Puget So1111d are sU111J1arized for the 
years 198S-87 in appendix E (Ward, WDF, 1988, personnel CCllllllunication) for 
both Indians and total catches. 

(6) El!..th1:tic Setting. The eathetic setting for both north and south 
sound provides shoreline and mo1111tain views along with vegetated slopes, 
agricultural fields, rivers, and urban views. Site specific esthetic settings 
are given 1111der each alternatives' discussion, 

(7) Cult.u,:-e..l Resources. No cultural resources have been identified 
within the selected Phase II disposal sites. Neither literature searches of 
marine history nor consultations with local marine history museums and 
historical organizations disclosed the existence of sunken historic properties 
within the site areas. Sidescan sonsr studies conducted at Bellingham Bay and 
Anderson/Ketron Island disposal sites also did not detect conclusive evidence 
for the presence of s1111ken vessels. It was concluded that no National 
Register eligible sunken historic properties will be affected by operations at 
the Phase II disposal sites . 
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3.02 S!llltlt. S11und-Nili11ually Ana. 

(l) (}ei;,fogy. See J.Ola(l) for discussicrn of regional geological 
settings, and 3.0211(3) below for discussicrn of sedimentation features of the 
Nisquslly delta. Figures 2.1, 2.2, and 2.3 show the ZSFs, including the 
preferred and alternate disposal sites in the Niaqually area. The Nisqually 
reach is located at the southern end of the Puget Sound. Access to the reach 
is through the Tacoma Narro1's to the north, where there is a relatively 
shallow sill (at a depth of 150 feet) controlling seawater circulation between 
the south basin and the rest of the Puget Sound. The majority of the south 
basin is characterized by shallow waters of less than 120 feet deep (Burns 
1985). The ZSfs are in relatively deeper water of 442 feet (selected site) 
and 338 feet (alternative site) depths. A midchannel sill at 100 feet has 
developed at the Nisqually Delta separating bottom waters to the east and west, 

(2) h'ilJ.er Quality. Water quality in the Nisqually Reach srea of 
south Puget Sound is classified as extraordinary (class M) according to 1984 
Washington State Department of Ecology standards (WAC 173-201). Budd Inlet, 
Eld Inlet, Totten Inlet, and Hannersley Inlet are classified as "excellent" 
(class A) based on proximity to industrial and urban pollution sources. 

Water quality in the south sound reflects the influence of land more than the 
north sound since it is farther from open oceanic influences. Thus, water in 
south sound is slower to be replaced. The less active tidal currents also 
contribute to the designation of the Nisqually Reach as a nondiapersive 
disposal site, in the Phase II Dredge Disposal Plan. 

Jn the Nisqually Reach, the mean yearly surface salinity is 26.4 parts per 
thousand (ppt), and at 10 m depth, 28.7 ppt. (EPA 1988). Circulation patterns 
are influenced by inflows from the several rivers in the area, The two 
largest, the Dl,achutea and the Nhqually, have somewhat different flow 
characteristics. The Deschutes• highest flow rates occur during the winter 
(about 680 c.f.s. average in February) and during heavy rsinstorros. The 
Nisqually, with higher altitude origins, has a lster spring peak in flow 
(e.g., 1,050 c.f.s. average in May and June) fed largely by snow melt (PSWQA, 
1986). Because of riverine freshwater inflow, a very thin surface layer can 
have low salinities at high runoff periods. 

For the most part, established State water quality standards are met in the 
south sound waters, though some areas near point source discharges have 
permit-established dilution zones in which chemical concentrations capable of 
producing chronic i~pacts on aquatic biota are tolerated, but in which levels 
causing acute impacts to aquatic organisms are not. 

Point source discharges are clustered in the lower part of the south sound. 
Ten am listed near Shelton and nine discharge into Budd Inlet (PSWQA 1986). 
The NPDES permits issued to discharges outline allowable limits for prescribed 
chemicals; for example, sulfur compounds are designated from a Steilacoom pulp 
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and paper facility. In May 1980, Nisqually open-water concentrations of 
dissolved cadmium measu.ed 0.05 parts per billion (ppb), dissolved nickel was 
0.40 ppb, and dissolved copper was 0.44 ppb (Paulson and Feeley, 1985), 

Among the point sources contributing contaminants into the south sound are 
Sewage Waste Treatment Plants (SWTPs), which, in addition to nutrients, 
discharge potentially toxic organic compounds and metals into the receiving 
waters. Olympia, where the municipal SWTP discharges 5,950 million gallons of 
effluent a year into Budd Inlet, also has a Combined Sewer Overlfow (CSO) 
system which may discharge storm floods plus SWTP effluents when the system 
becomes overloaded. This increases the number of fecal coliform bacteria, 
estimated at 48 billion per year from the Sli'TP entering Budd Inlet and adds to 
the likelihood of prohibitions on shellfish harvesting in the south sound 
(PSWQA, 1986). Several areas such as Henderson and Eld Inlets have known 
bacterial and viral contamination. In the His4ually Reach, the geometric mean 
of fecal coliform counts/100 ml for surface waters was 1.47 (EPA, 1988). 

Another water quality problem is that of Paralytic Shellfish Poisoning (PSP), 
which is not due to discharged contaminants but results from toxic algal 
blooms (Gonyaulax cateneUa) which are ingested by suspension feeding 
(filtering) shellfish. In October 1988, levels of PSP toxin potentially 
dangerous to hwnans, i.e., above the 80 micrograms of toxin per 100 grams of 
shellfish meet allowable, were found in mussels fr= south sound near the 
proposed disposal site, and all recreational and conanercial shellfish (mussel 
and oyster) harvesting was prohibited for a short period. Previously, only 
nominal amounts of PSP toxin had been recovered in shellfish from south of the 
Tacoma Narrows Bridge. 

Dissolved oxygen (DO) levels at the surface are highest in the spring (up to 
14.4 mg oxygen/1 of water) and lowest in the fall (6.4 rng/1), according to 
data from Carr Inlet, not far from the His4ually Reach disposal site (Collies, 
et al., 1974). Bottom dissolved oxygen reaches as low as 5.0 mg/1 (August), 
hut this is rare; generally, advective mlling is so strong in the area that 
levels below 5 mg/1 dissolved oxygen (the minimwn set by resource agencies) 
will seldom if ever occur. The yearly mean value for surface DO is 9.5 mg/1, 
and at 30 m depth it is 8.1 mg/l (EPA, 1988). Strong mixing also causes a 
relatively small temperature range both by season and by depth. Aside from a 
shallow near-surface warming during s\lll'lller (to about 15 degrees C), water 
temperatures generally range from about 7 degrees to 13 degrees C in nearby 
Carr Inlet, while the yearly surface mean temperature in Hiaqually Reach is 
12.6 degrees C. 

(3) .c.i.rrents and .Sed.iIDllJ!.L...Ii:.IU.liPQ~t. The Niaqually and Nooksack 
delt,is are probably the most studied e><amples of sediment processes at river 
mouths in Puget Sound. In comparison with other large deltas in the region, 
only minor aspects of these river mouths have been modified by man (Downing, 
1983). The freshwater discharge and sediment load of the Nisqually River pass 
through a network of distributary channels on route to the sound. At the 
outer edge, the slope of the delta steepens and dips offshore. The horizontal 
sedimentary beds that make up the delta platform consist of mud deposits rich 
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in organic material that accumulate in the inner delta, sand deposits in tidal 
and distributary channels, and fine-grained intertidal sediments. The delta 
front consists of steeper deposits which have built seaward. The front beds 
ususlly consist of mud and fine sands. As the delta front advances out into 
deeper water with time, more and more sediment is required to produce new 
surface area on the delta platform. Therefore the rate of seaward advance of 
the shoreline has declined through recent geologic time while the delta has 
grown in volume. 

The sediment dispersion pattern from the river is determined by the height of 
the tide and the intensity of wave and current activity at the channel mouth. 
At low tide, the suspended load and bedload are transported across the 
intertidal delta in shallow channels that are extensions of the main 
tributaries. At high tide these channeh are submerged and the plume of 
suspended sediment is moved about by the tidal and nearshore currents; at this 
time, most of the transport of sand and coarser material on the bed ceases. 
Longshore currents also transport sedimentary material to the Nisqually 
delta. Comp,ared with the river sedil'tlent load, the longshore contributions of 
sediment are of minor importance, but they can be vital to the beach stability 
on more exposed deltas. Longshore transport provides the coarse material to 
form berms and beach ridges that protect the marshes and wetlands from waves. 
Because of its moderate wave fetch, the Nisqu.ally Delta is an outstanding 
example of delta foonation by tidal and fluvial currents. Since the last 
glaciation, the Nisqually has filled its inlet with sediment and advanced into 
the main basin about 50 meters (160 feet) per century. niis constriction of 
the channel connecting the south and central basins of Puget Sound by deltaic 
sediments gradually increased tidal current speeds there until an equilibrium 
between sediment deposition and dispersal by current was eventually reached. 

Two current meter records, 19 and 115 meters off the bottom (which is at 134 
meters), exist in the f,pderson Island/Ketron Island ZSF(Zl. At the northern 
end of the site at a depth of 119 meters, o,ean speed equaled 14.55 cm/s. In 
the southern portion of the ZSF, mean speed at 34 111eters varied between 9.07 
and 11.33 cm/sec. Surface flow is in a northern direction, while below 
35 meters currents flow in a southern direction. Net current speed at the 119 
meter depth was S.69 cm/sec to the south-southeast. Four current meter arrays 
recorded data from in and around the Anderson hland/Dev:ils Hei:td ZSF(J). The 
data from the meter within the southeast boundary of the ZSF recorded mean 
speeds of 14.20 to 17.51 CTn/sec, at a depth of 34 meters (with the bottom at 
60 meters). Net flow varied frOl!l 3.84 to 9.13 cm/sec, and net direction was 
to the northwest. Net flows above this depth were to the southeast The other 
current meters recorded mean speeds ranging from 7.07 cm/sec, in Drayton 
Passage, at a depth of 5 meters, to 20.Bl cm/sec to the northwest of the ZSF, 
at a depth of 71 meters. 

(4) Marine and Estuarine Se.:!i!IIE!nts- The primary source of suspended 
sediments in the Anderson/Ketron Island ZSF is the Nisqually River which ranks 
tourth as a sediment source a111e111g major rivers. Annual sediment discharge is 
approximately 0.11 million metric tons (Downing, 1983). See also section 
3.02a(3)(b) above for discussion of sedimentation. 
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Sand is abundant in the main distributary, that is, the channel at the mouth 
of McAllister Creek. The high percentage of sand in these deposits indicates 
that the current tranported sediments in these areas are primarily bedload. 
The tidal flats to the east and west of the main distributary are covered with 
finer material that contains up to 90 percent silt. Silt deposition occurs 
during river floods and high tides when there is little wave activity. 

The two ZSFs studied are both areas representing tongues of fine g-.-ained 
sediments extending from the delta through the south basin. The median grain 
size at the extreme northern end of the Anderson Island/Ketron Island ZSF is 
predominantly very fine sand to coarse silt with percentages of day ranging 
from 4 to 8 percent. The sediment along the margins of Ande.-son and Ketron 
Islands consist of fine sand with 6 to 8 percent clay. Sediments in the 
central portion of the ZSF are predominantly coarse ailt with the percentage 
of clay ranging from 10 to 12 pe.-cent. The greatest amount of organic 
material was found at the base of the elopes between Anderson and Ketron 
Islands. 

~ithin the Anderson Island/Devil's Head ZSF, the median grain size varies from 
very fine sand southwest corner of the ZSF to fine silt near the center of the 
ZSF. The percentage of clay varies from 5 to 20 percent. Elevated amounts of 
organic material were found in the northeast cornet" of the ZSF in Drayton 
Passage. 

Tests for percent volatile solids (:tVS), 5-day biological oxygen demand 
(BOD

1
), and percent wate.- have been conducted at the proposed disposal site. 

The Vs values ranged from 1 percent to 4 percent, with highest values in the 
central portion; two correlated with greatest amounts of organic matter in the 
sediment. Highest BOD5 values, i.e., over 1,000 mg/kg, were also found in the 
central part of the proposed site (forward the western side). Trends in 
percent water are similar to those for BOD5 and :tVS. Sediments with greater 
than 40 percent water thus occu.- in the deeper parts of the proposed disposal 
area (Evans-Hamilton, Inc., 1988). Analysis for chemical substances in 
sediments from a sampling station about 0.5 mile north of the proposed 
disposal site have been conducted (Crecelius, et al., 1975). Low molecular 
weight polycyclic aromatic hydrocarbons, at 22 ppb, were fat below the 
screening level (610 ppb). High molecular height polycyclic arnmatic 
hydrocarbons were measured at 24 ppb at the same station, and were also below 
the screening level value of 1,800 ppb. For heavy metals at this station, the 
following sediment concent.-ations (p..-,,, dry weight) are (screening level 
concentrations for each metal are shown in parentheses), arsenic, 8 (70); 
cadmium, 0.090 (0.96); copper, 21 (80); mercu.-y, 0.058 (0.21); lead, 15 (70); 
and zinc, 55 (160). (Screening levels a.-e used by PSDDA and the Puget Sound 
Estuarine Program to indicate concentrations of chemicals of concern, below 
which neither toxicity nor benthic conmunity effects aI"e expected based on the 
Puget Sound Data Base. (Screening levels are given in EPTA and the Phase I 
MFR.) The total organic ca.-bon (TOC) for this same station was measured at 5 
ppt in the same survey • 
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Additional sampling was conducted by NOAA in October 198!, in Nisgually Reach. 
The ranges of metal concentrations (ppm, dry weight) in the sediments of three 
stations were as follows: cadmium, 0.6-0.76; copper, 10-16; lead, 22.9-25.9; 
mercury, 0.442 (detected at one station); nickel, 24.8-36.7; zinc 96-123. 
(Unpublished data, 1988, Pacific Marine Envit-onmental Laboratory, NOAA.) 
Nickel and me,c11ry exceeded screening level concentrations. Additional 
analyses were run for PAHs and PGBs but valuea were either not detected or 
below screening level. 

(5) Air Quality. The Olflllpic Air Pollution Control Authority (OAPGA) 
has jurisdiction over Nisqually Delta regional air quality. However, both 
ZSFs lie in Pierce CoW1ty, which is part of the Puget Sound Air Pollution 
Control Authority (PSAPCA). Both authorities administer and enforce air 
pollution control standards and regulations and are responsible for 
implementing the regufrements of the State and Federal Glean Air Acts. The 
nearest measurement station is located at Lacey, Washington, which is under 
the jurisdiction of the Olympic Air Pollution Control Authority. Afr quality 
near the proposed site can be assumed to be better because of its distance 
from the Olympia urhan area. In general, (baaed on measurements at the Lacey 
station) the area is in compliance with Federal standards except for 
infrequent violations of daily Washington State standard for total suspended 
particulates (150 micrograms per cubic meter). The highest concentrations of 
total suspended particulates occur in the winter months when atmospheric 
inversion layers are more prevalent. For 1986, for total suspended 
pa,ticulates the Lacey station exceeded 150 microgrllllls per cubic meter for 
2 days; 1 day exceeded 200 micrograms per cubic meter. In 1987, the State 
standard was exceeded once. In 1987, the State criterion (150 micrograms per 
cubic meter) for fine suspended particulates (particles less than 10 microns) 
was exceeded for 1 day. In 1986, the standard was exceeded for 3 days and for 
1985, for 5 days. 

b. Biological Envirnruuent 
Jsland ZSF-

(1) Benthic Communities. 

Ni~aually Reach and Anderson Island Ketron 

(a) Nisgually Reach. The following intertidal/shallow aubtidal 
discussions are taken frllffl the EIS for the proposed Weyerhaeuser Export 
Facility at DuPont (Corps, 1982). They generally apply to banthic habitats 
found in the south Puget Sound study area. 

Generally, two intertidal substrate types occur, cobble/gravel/sand and 
mudflats, the latter particularly at the Nisgually Delta. With respect to the 
gravel/cobble beaches, the nuaiber of species and population densities in the 
lower intertidal zone are greater than those found in higher intertidal areas 
(above +3 feet /"!LUI). The dominant epifaunal species, limpets (Collhel~ 
sp. ), barnacles (Balanus app., Chthamalw; spp. ), mussels, (Mytilus edu.lli), 
and periwinkles (Littorins spp. ), are most abundant in the middle intertidal 
zone. 11adne annelid worms (i.e., polychaetes and oligochaetes) are most 
abundant in the middle and upper intertidal zone. Mollusks are generally rare 
except in the lower intertidal zone where mecOllla clams (Macoma Rpp.) are most 
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con.-non. Harpacticoid copepods are alao important epibenthic organisms which 
may serve as a major food source for outmigrating juvenile salmonids as well 
as for resident benthic feeding fishes. 

Wisseman, et al. (1978), studied the shellfish resources of the Nisqually 
Reach area, and indicates that densities of clam species in the Nisqually 
Delta area were not sufficient to support a co ... ercial clam fishery despite a 
long history of recreational clanming in the area. Noncommercial shellfish 
harvested recreationally in the Nisquelly Reach include heart cockles 
(Clinocardi.l!lD nuttallii), bent nose clams (P'lacoma JlllS.1.1.t.J!.), mussels (Mytilus 
f!_d_11lis), moon snail (Polinices lewisiil, and sea cucumbers (Parastichopus 
californicus). Ghost shrimp (Callianassa sp.) are also collected for use as 
bait by recreational fisherman throughout south sound. Recreational clamning 
species commonly collected within the intertidal areas along the DuPont 
Shoreline east of the Nisqually Delta are the butter clam (Saxidotn..Jl1l 
gig_anteual and littleneck clams (Protottla.J:a ~). A privately owned 
oyster harvesting area is located immediately west of the Nisqually Delta 
(Puget Sound Enviroranental Atlas, 1987). Other cOin111ercial clam and oyster bed 
harvesting areas are located in south Puget Sound in Oakland Bay, Totten 
Inlet, Eld Inlet, Hendersen Inlet, and around Squa><in Island. Major 
recreational and cmnmercial geoduck (Panope a;enerosal beds are located 
throughout south sound, notably at the mouths of Eld and Budd Inlets, from the 
head of Henderson Inlet down to the Nisqually Delta, along the eastern side of 
Hartstene Island; along Devils Head and northwestern Anderson Island, and 
around McNeil Island. 

Intertidal Flora. Wisseman et al. (1978) generally describes the benthic 
macroalgae in the Nisqually Reach, which may be considered typical of 
macroalgae communities within south Puget Sound. Red algae such as Po:c:phyra 
mi_11._i9_t_a and lridaea cordata dominate the algal corn,,unity. Dominant brown 
algae include CJ1.l!._t-9ria coatata, Laminaria saccharina. Dominant green algae 
include l!lv.a latlw:.a and Honostroma gj.gru:tiJ:W ll.1Jl.llat.a. Green algae dominated 
the biomass and were higher in the intertidal areas down to 0.0 feet Mean 
Lower Low Water (MLLW)). The Nisqually mudflats generally contain only the 
ephemeral species of macroalgae which are capable of rapid growth on unstable 
substrates. Benthic production by microscopic algae is high in comparison to 
macroalgae. According to the Puget Sound Atlas, kelp (LaminarJa spp.) is also 
found in Oro Bay, Anderson Island and north Anderson Island (Day et al., 1987). 

Subtidal Floi::il.!_f;;1.l.!!!'l• The subtidal benthic corrmunity structure and habitats 
have been described by Dames and Moore (1978) for the Nisqually Reach. 
Subtidal studies for depths of +6 feet to -t.9 feet (MLLW) indicate that lhe 
most influential factors governing the structure of the communities in the 
study area are substrate type and depth. Lie (1974) !lescribed three basic 
types of subtidal benthic habitat types in Puget Sound: (l) shallow-water mud 
bottoms, (2) coarse sediments, and (3) deepwater mud bottoms. He also 
observed that species diversity increased from fine to coarser sediments, and 
that standing crop increased with increasing depth and muddiness of the 
sediments . 
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Dominant flora observed near wharfs during spring and summer in relatively 
shallow depths (to -16 feet MLLW) were large red (Rhll~___i__a pu.t.J.ia.a.i. and 
I.r.hl.al:..ll. =uia,ta) and brown algae (Laminaria eacchadwi., ll'l:.J;:~ _ _e_ti...li 
lull_tk_Nill,ld- Green algae such as sea lettuce (.111.Ya lactuco) were abundant 
during August, Vegetative cover of the shallow sub tidal areas by macroscopic 
algae ranged from 32 to 100 percent (at -16 feet MLLW) and from 0.2 to 
34 percent (at -32 feet MLLW). A thick algal film consisting of diatoms 
occuned seasonally throughout the area (Dames and Moore, 1978). Eelgrass 
exhibits a wide but patchy distribution throughout south Puget Sound, notably 
within the subtidal and lower intertidal shorelines of the Nisqually Reach and 
Drayton Passage (West of Anderson Island) (Wisseman, et al., 1978; Day et al., 
1987). 

Floral coverage of the bottom was sparser in the vicinity of Nisqually Delta, 
except during summer (maximum coverage of 20 percent principally by Ul..v.J!.), and 
this appeared to be attributable to substrate instability. The low midtidal 
region from about Mean Sea Level to MLIM is an area of high productivity and 
diversity. Large numbers of barnacles and mussels are attached to roe\ 
surfaces, but may be displaced by algae. Near MLLW, plant and animal cover on 
the cobble/boulder may exceed 70 percent. Beneath rocks, purple shore crabs 
(U1:rn .. Urap&us spp.) are abundant. Aho found on or beneath rocks are 
encrusting sponges and sea squirts (ascidians) and the green sea anemone 
(Ann.Q.R.Uli.n spp.J. Clay substrates are colonized by boring clams. Sand and 
mixed) fine substrates appear to be relatively barren except for scattered 
MacQroa, heart cockles (C.linqcardiuro nuttallii), butter clams (~idcrmus 
ij.i11,11n_t<,\!~), and little neck clams. 

Dominating the subtidal epifaunal community near Dupont Wharf are 
scavenging/predaceous gastropods, crustaceans, and seastars (Wisseman et al., 
1978). Infauna in this area were dominated by polychaetes and arnphipods. 
Co11111erical shrimping occurs in south sound, principally in Hood Canal and Carr 
Inlet. A s111111l recreational fishery for Dungeness crab exists near the 
Nisqually Delta. Caru:..e..i: l!J"oductus, a smaller relative of the Dungeness crab, 
is also found thro\l,llhout south sound. Wisseman, et al. (1978), noted that 
infauna at Dupont were generally sparse and less diverse than in other areas 
of south sound. The most abundant epifaw,al species noted during spring was a 
small cwnacean (Lamll..[QflS. sp.); during aUR111er and fall scavenging/predatory 
gastropods were dominant. The sea pen (PUlosareus auerneyi), primarily a 
sandy bottom suspension feeder, was the largest epifaunal organism found. The 
general sparseness of benthic species near the Delta is probably a consequence 
of sediment dynamics. Epifaunal crustaceans such as harpacticoid copepods, 
ostracods, amphipods, and c1J111aceans are present and are important food items 
for outmigrating juvenile salmonids and for other resident benthic fishes, 

The marine and salt,.,,rsh foodweb in the Nisqually Delta is depicted in figure 
3.1. This illu.etratu that food pathways to higher trophic levels occur 
pri,narily through detrital feeders. Silllellstad, et al. (1979), found detritus 
is the primary food source in six out of seven of the food pathways studied in 
northern Puget Sound. Dames and Moore (1978) concluded that 111uch of the 
attached plant production including microalgae in the vicinity of the 
Nisqually Delta is transported to deep waters in the form of detritus, thereby 
supporting development of a rich faunal assemblage there. 
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(b) Anderson/Ketron Islands ZSF. 

1. J_ntertidal and Shallo" SubtidaLJ&muwniti.eJ:i. Ketron Island, 
Anderson Island, and Nisqually Reach intertidal and shallow subtidal benthic 
COIIWllunities and habitats are described in the above Benthic Communities 
section. 

Since intertidal habitats/coomunities are removed from the preferred and 
alternative disposal sites, (a 2,500-foot buffer guideline was used in the 
site selection process to minimize impacts to shoreline resources) the focus 
of the analysis is on deep benthic communities in the adjacent areas of the 
preferred and alternate disposal sites. 

2. Benthic Comm.un.itlli. Site-specific benthic food "eb studies were 
conducted in the Nisqua.lly Reach area in and around the selected site between 
Anderson Island and Ketron Island and in and around the alternative site 
between Anderson Island and Devils Head during July 1987. These studies were 
conducted by the Corps Waterways Experiment Station and Seattle District 
(Clarke and Kendall, 1988) as part of the Benthic Resources Assessment 
Technique (BRAT). Bivalve molluscs comprised a much s1naller portion of the 
benthic bi0111ass at the Nisqually area study sites. Bivalve biomasses were 
particularly low at Devils Head site, comprising only 2 percent of the total 
biomass compared with 13 percent at the Ketron Island preferred gfte. In 
contrast, Slllall crustaceans (modal size ~ l nm,), primarily ostracods (with 
lesser contributions from cumaceans and 11111phipods), were present in 
substantial quantities largely confined to the upper 5 centimeters of the 
sediments. Within the upper 5 centimeters at the Ketron Island preferred site 
they comprised al111ost 44 percent of the total biomass; whereas at the Devils 
Head site they accounted for almost 26 percent of the infaunal biomass. 
Larger (greater than 6.35 11111) polychaetes were the dominant infaunal biomass 
constituent for the O to 15cm cumulative depth fraction, comprising 47 percent 
of the total biomass at the Ketron Island site and 75 percent of the total 
biomass at the Devils Head site. Ophiuroids (brittle stars) were essentially 
absent at the Ketron Island site, but comprised almost 10 percent of the 
infaunal biomass at the Devils Head site. 

In terms of total ben.thic biomass (i.e., 0 to 15 cm cumulative depth fraction) 
the two alternative sites displayed similar mean wet-weights with Ketron 
Island at 105 g/sq ., and Devils Head at 101 g/sq m. Vertical and size 
distribution of benthic biomass in the sediment column varied among the study 
areas. Figure 3.2 depicts for each ZSF a generalized three-dimensional plot 
of mean benthic bioroass across -.aize categories and sediment depth intervals. 
This illustration can be used to compare the potential trophic support 
available (in the appropriate siEe range) and vulnerable (in the appropriate 
foraging depth «one) to given predator feeding groups et each study area. 
Large differences in benthic trophic support are apparent between the two 
Nisqually sites, particularly in the size distribution and depth distribution 
of the 1 mm and 6.35 mm benthos. Hean biomass in the Oto 2 cm sediment depth 
layer was highest at the Ketron Island ZSF. Variation in biomass distribulio11 
among stations reflect typical patchy distribution of benthos (e.g., Jolmson, 
1972; Rhoads, et al., 1978). 
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3. C.rab.,11.1.uLShrimD <:'.OPJ"m"tities. Dungeness crab (Caµ= mu.i!it=) 
studies were conducted in Nisqually Delta region of south sound during four 
seasons: winter (February, 1987), spring (!'lay, 1987), swnmer (July, 1987), 
and fell (October, 1987) by University of Washington Fisheries Research 
Institute (Dinnel, et al., 1988). Concurrently, investigations were 111Sde of 
abundances and distributions of conmercial (Pandalid) shrimp, sea cucumber 
(f;u:astichopus califnrnicusl, and bottomfish. S3111pling was perfomed at 
selected stations at each location using beam trawls for capturing Dungeness 
crab, shrimp and sea cucumbers, and otter trawls for capture of bottomfish and 
shrimp. 

No Dungeness crab were caLight in either the selected site or the alternative 
site in the Nisqually region during any of the four sampling seasons {figure 
3.3). A smell recreations! crab fishery exists near the Nisqually Delta, 
although Dungeness crab were only caught in small numbers on the front and on 
either aide of the Nisqually Delta area which is outside of the ZSFs (figure 
3,3). The average estimated density for all seasons and stations combined was 
3 crabs/ha, with the highest density being exhibited during February at 5 
crabs/ha, and lowest during October at 1 crab/ha. The depth distribution 
varied by sex and season, with males usually being caqht in shallow water 
(less than 20 meters), whereas females were collected at all depths in 
February, in shallow water during May (period of molting and mating activity), 
and intermediate depths during July. No female crabs were recovered during 
October, but it is probable that gravid (egg bearing) female crabs were buried 
to avoid predation in shallow areas during this season. All Dungeness crabs 
were large, mature individuals, with females slightly outnumbering males. A 
few gravid female crabs were collected outside the ZSFs during February. Ivo 
species of rock crabs (Q. productus, and Q. aracilis) were collected, and were 
much more plentiful then Dungeness crab in the Niaqually area. Rock crab 
densities (i.e., beam trawl) averaged 156 crab/ha, with Q, uacilis generally 
outnumbering _i:;. productu,:; by roLighly 10-fold in the catches (figure 3.4). A 
limited recreational fishery for c:. productus exists, as this species is 
collected by sport crabbers and divero. A teat cOIIIIM!rcial market exists in 
California markets for large claws of .i:_. productus. Seasonal site specific 
population dynamics including &ize frequency, depth diatribution, sex 
cc,mposition, female reproductive condition, and egg age are depicted in figure 
3.5 for Q. ma@ister; in figure 3.6 for c;. productus, and figure 3.7 for .i:_. 

gracilis. 

Pandall.d shrimp were generally sparse in the Niaqually region, with the 
possible exception of the coonstdpe shrimp (fan411lU& ~). However, most 
coonstripe shrimp were caught in shallow areas outside the ZSFs (figure 3.8). 
Shrimp caught in the deeper areas included only small numbers of pink shrimp 
(f.!1.rul.a.lllS boru.1.i.6.l and sidestripe shrimp (Pandalopds dispad. l'lost of the 
present commercial shrimp fishing efforts are confined to Carr and Case 
Inlets, and not in the Nisqually region. The relative seasonal shrimp 
reproductive conditions are depicted in figure 3.9 for Nisquelly and 
Bellingham Bay for three species of shrimp CO!ffllOfl to other areas. 
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The edible sea cucumber (fa.rastichopus califotnicus) was plentiful in the 
Nisqually Area, but only occurred in small numbers in the ZSFs. The highest • 
densities of sea cucumbers were generally fowid at depths less than 40 meters, 
except near the south boundary of ZSF 2, where large numbers were caught as 
deep as 110 meters (the proposed site was located over l naLitical mile north 
of the resource concentration area). 

(2) .!'liiill'_lillL..Comnunities. Phytoplankton and zooplankton COilllllunities 
are ubiquitous throughout Puget Sound but exhibit tremendous spatial and 
temporal vadations in species composition and abundances. The reader is 
refe.-red to section 3.0lb(2) for a general discussion on bloom periods and 
species succession. 

(3) t\JJ.11..dromoua.....and._111'._:dne Fif.i.h~_5.. The Nisqually region of south 
Puget Sound supports five species of salmon (chinook, coho, churn, pink, and 
rarely sockeye), and three species of trout (searun cutthroat trout, steelhead 
trout, and Dolly Varden trout). All species spend most of their adult life in 
marine waters and .eturn to freshwater streams to spawn. Each salmonid 
species in the reach has a characteristirc life cycle. Various species 
migrate through Nisqually Reach during the year. Adult salmon spawn generally 
between late fall and early spring. Juvenile salmon migrate downstream 
usually peaking between Mar-ch and July, while steelhead juveniles may enter 
marine waters at all times of the year. Significant mortality occurs during 
the first 80 days of the marine life phase of salmonids. Adult upstream 
migration varies greatly between species. 

Migration routes for juvenile salmon in the Nisqually Reach vary seasonally 
and annually. Shoreline configurations and water depths seem to play a major 
role in the early distribution patterns of outmigrating juvenile salmonids. 
ln general, salmonids tend to follow shorelines, remaining in shallow water 
during their early marine residence. Historic Washington Department of 
Fisheries (WDF) data (Morrill, 1974) indicates juveniles are abundant west and 
north of the delta. Peak outmigration periods for all juvenile salmonid 
species are depicted in figure 3.10. In general, the outmigration period 
extends from mid-February to mid-June. Figure 3.10 illustrates the timing of 
salmon freshwater life phases in the Nisqually Basin. 

Co11111ercial and sport fishing areaa occur throughout Nisgually Reach. 
Co11111ercial fishing is regulated by Treaty of Medicine Creek between the U.S. 
Government and the Nisqually, Puyallup, and Squa:,c;in Island Tribes. The State 
licenses nontreaty coomercial boats, and the tribes license coimnercial Indian 
fishermen. For information on usual and accustomed fishing areas, harvest 
timing and level see section 3.0lc(4). 

Juvenile salmonida generally feed on epibenthic prey in nearshore environments 
during the early stages of their outmigration period and shift to neritic 
organisms during the later stages of their residency. Harpacticoid copepods 
are the most likely organisms to be exploited for food by juvenile salmon 
species inhabiting the Nisqually Reach. 
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(cl r-!aLi.,;ie Fish Resources, Them are many marine fish resources in 
the Nisqually Reach including both bottom and pelagic Species. Common 
commercially and ,ecreationally important species include Pacific he,ring 
(Gl~ harengus pallaai), su,f smelt (Kypomesus putiosus), striped seaperch 
(_tmtil_oto..i;:_a laterali,;), pile perch (Rhacochilu.:i =l, rock sole (M!J;>i<lopset1;a 
bilinea~), and English sole <Parophry~- vetulus). Demersal (bottom) fish 
occurrence in nearshore areas was studies in 1978 by Weyerhaeuser company 
scientists (Corps of Engineers, 1982). English sole and rock sole dominated 
the 41 species caught by trynet, while Pacific staghorn sculpin (l.l,J2.1=ttus 
armatus) and starry flounder (Platichthvs sti,llatu,i;) dominated the catch in 
beacn seines. 

(d) _Bottomfish Resources in the Disposal Sit..eJi.. Bottomfish studies 
undertaken for the Corps of Enl!"ineers by the University of Washington over 
four seasons in 1987 (Dinnel, et al., 1987) indicated that season made little 
difference in the numher of species caught in either the Anderson/Ketron 
Islands or the Anderson/Devils Head ZSF. Numbers of species ranged from 36 in 
July to 43 in February. However, the average number of fish caught per trnwl 
jn October (229) was approximately double that caught in the three other 
seasons. In all seasons, ZSF 3 catches sho.,ed greater numbern of species and 
greater average number of fish caLJ.ght per trawl than did ZSF 2. Regarding 
biomass, ZSF 3 was much higher than ZSF 2 in winter and Slll!lller, and much lower 
in spring and autumn. Species diversity was similar between the two ZSFs. 
The dominant species, English sole, was very abundant in ZSF 3 in spring and 
autumn (over 80, catch-per-unit-effort). This accounts for the higher biomass 
noted in ZSF 3. For ZSF 3, in addition to English sole (the most abundant 
species), three other species were also commonly encountered, the Pacific 
tomcod, shine, perch, and blackbelly eelpout. In ZSF 2, the predominant 
species (by number) were English sole, Pacific tomcod, and slender sole. 
Ove,all, based on these results, ZSF 2 is located in an area that is 
relatively scarce in bottomfish resources. 

(e) Foodweb Relationships: BRAT Assessment of Bot~j.lilJ......El,_<&illi 
fuihltat Values in Disposal Si;,_es_. An important aspect of benthic habitat 
quality is the potential amount of trophic support that a given benthic 
habitat can provide to dewersal boltom-feeding fishes. A procedure called 
BRAT (Benthic Resources Assessment Technique) was employed by personnel of the 
Environmental Laboratory, U.S. Army Engineer Waterways Experiment Station 
during July 1987 at each of the alternative sites to assess bottomfish feeding 
habitat values (see Clarke and Kendall 1988; Phase II DSSTA). The procedure 
is described in section 2.031!", 

The analysis focuses on a parallel examination of benthic infaunal resources 
and bottomfish feeding behavior within each habitat. Prey size and prey 
vertical distribution in the sediments are two important attrihutes of benthic 
communities important to opportunistic benthic infauna! predators. Benthic 
Resources in the Phase I disposal sites were quantified in terms of 
vulnerability (benthic size distribution: 0.25 nwn, 0.5 mm, 1.0 mm, 2.0 mm, 
3.35 mm, greater than 6.35 IIITI) and availability (depth of benthic food item 
below the sediment-water interface: 0 to 2 cm, 0 to 5 cm, 0 to 10 cm, 0 tQ 15 
cm). Diets were quantified for demersal bottom-feeding fishes collected in 
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each of the study areas. This analysis determined benthic prey size 
distribution. A professional judgment about the probable maximUin foraging 
depth for each fish feeding group was applied. All fish diet sample~ wcrP 
analyzed by 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). The BRAT focuses on 
benthic infaunal predators only, because only benthic fish are stronly reliant 
on these benthic infaunal resources. 

Feeding strategy groups identified through this exercise are summarized in 
table 3. 3. The size classes of demersal fish species observed at each study 
area assigned to each feeding group are shown in table 3.~. Seven benthic 
feeding strategy g.-oups identified as exploiters of benthic infaunal 
resources. English sole is the most impo.-tant exploiter. Figure 3.11 depicts 
the spatial array of benthic feeding habitat values estimated fo.- four of the 
identified predator feeding groups. Table 3.5 illustrates the disposal site 
specific distributic:rn and amount of potential benthic food available to each 
of four observed feeding strategy groups. Prey size and depth exploitation 
patterns observed among feeding strategy g.-oups reflect the heterogeneity of 
prey vulnerability (prey size) and availability (depth of prey in sediment) in 
the study area at the moment of sampling. Most benthic feeding fish are 
opportunistic feeders, and their feeding behavior changes over time as a 
result of spatial and tempo.-al changes in the benthic food resources coupled 
with morphological changes (e.g., mouth size) attribute to their growth. P.-ey 
composition observed in the diets and prey she exploitation patterns closely 
resembled benthic c00111unity composition, predorcinately crustaceans, 
polychaetes and bivalve molluscs, and their corresponding size distributions. 
The strongest reaemblance i$ seen in the upper 5 cm of the sediments. 

Potential feeding habitat was generally higher at the Ketron Island preferred 
site relative to the Devils Head alternative site in July 1987. Potential 
foraging habitat values ranged from lows of 14 to 8 g/m2 (wet weight) for 
Group IIA predato.-s to highs of 73 to 52 g/m2 for Group IIIA predators at the 
preferred and alternative sites (table 3.5). Differences in resource values 
fnr Group IIIA between sites were not significant (p > 0.05) and signified the 
patchiness in benthic communities within and between study areas. Summer 
benthic resource values were generally higher for Group IIC, IID, IIIA, and 
IIIB predators (capable of exploiting benthic prey down to depths of 10 cm) 
than for Groups IIA and IIB (which were foraging at shallower depths of only 
0-5 cm). Benthic resource values observed in the Niaqually region 1<ere 
<"Omparable to these observed in the Bellingham Bay study area as well as PSDDA 
Phase I study areas in central Puget Sound (PSDDA Phase I FEIS, 1988). 

(4) Marine Mammal,;. The only conrnon marine mammal in south Puget 
Sound is the harbor seal. Haul out areas are located in all of the major, 
named inlets of south sound, aa well as in the Nisqually Reach and at McNeil 
and Gertrude Islands. Host of the seals in south Puget Sound are on Gertrude 
Island, which is also the site of a major nursery (perhaps B$ many as 300 
seals utilize this site). It is clear the harbor seal is found in all the 
waters of south Puget Sound, including the selected PSDDA disposal site area . 
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Group I 

Group II 

Group III 

TABLE 3.3 

DESCRIPTION OF PREY SIZE FEEDING STRATEGY GROUPS 
(AFTF.R CLARKE AND KENDALL, 1987) 

Fishes feeding on prey less than or equal to 1.0 1!111 or sMaller 
1<ith a modal prey size around 0.25 mm. No representatives of 
this group were found in this data set. 

Fishes that exploit a range of prey sizes and that are not 
clearly small prey or large prey expoliters. Group II contains 
five subgroups in this data set. 

Group IIA 

Group IIB 

Group IIC 

Group IID 

Group IIE 

Fishes that exploit prey between 0.5 and 3.35 rm,. A 
prey size mode of 2.0 on is indicated. 

Fishes that exploit prey between 1.0 and 3.35 nm. A 
prey size mode of 2.0 nan is indicated. 

Fishes that exploit prey between 1.0 and 6.35 mm. 
Prey size distribution is bimodal, having separate 
peaks of 1.0 and 3.35 nm. 

Fishes that exploit prey between 1.0 and 3.35 mm, 
with a size mode of 3.35 nm. 

Fishes that exploit prey between 1.0 and 6.35 nnn, 
with a prey size mode of 3.35 111111. 

Fishes that do not exploit small sized prey. E,cploitation is 
predominantly 111110ng prey that are greater than 3.35 rm,. Two 
subgroups occur in this data set. 

Group IIIA Fishes that exploit prey in the intermediate size 
range (1.0-3.35 mm), ae well as the larger sizes with 
a prey size mode of 6.35 11111. 

Group lIIB Fishes that predominantly exploit prey in the 3.35 
and 6.35 11111 size ran!{e, with a distinct 6.35 nm prey 
size mode. 
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TABLE 3 .4 

DEMERSAL FISH SPECIES~ SIZE CU.SSESt AND NUJ1BER OF 
INDIVIDUALS ASSIGNED TO 

E.ACH PREDATOR FEEDING STRATEGY GROUP AND STIJDY AREi\ 

PREDATOR FEEDING SPEClES TOTAL NO. PERCENT 
s IRAIEG y GRQ ue ... -- (SUE CIASS) lUllI:V IDllALS {i) snmr _ _},.~ 

IIA ES(3) ~SP( 3~4) 171 31 I, BB(N) ~BB(S) 
JIB ES(3)~SF(4~5)tBS(l) 63 11 DH~BB(N), BB(S) 
IIC ES (4) 69 12 AK 
IID ES(2t3t4,5)~RS(3),BS(2) 151 27 AK 1 DH~BB(N),BB(S) 
IIE ES(4t6) 1 DS(3)~RS(4) 51 9 AK 1 DH~BB(N},BB(S) 
ll!B ES(4,5)~BS(3) 21 4 AK~BB(S} 

*LEGEND: Predator Feeding Strategy Groups (see Table 3,3) 

.59e-.dlfitli: 
ES - English Sole 
SP~ Snake Prickle Back 
SF~ Starry Flounder 
BS"" Butter Sole 
RS.::: Rex Sole 
DS = Dover Sole 

5...t_t,t_dy Area: 
AK"" Anderson Island/Ketron Island ZSF 
DH - Devils Head/Anderson Island ZSF 
BB(N) "'Bellingham Bay North ZSF 
BB{S) x Bellingham Bay South ZSF 
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Size Clru;s (Standard Len,g~h) 
1 "'05 - 9.9 cm 
2 "' lO - 14. 9 cm 
3 - 15 - 19.9 cm 
4 - 20 ~ 24.9 cm 
5 = 25 29.9 cm 
6 = 30 - 34.9 cm 



TABLE 3.5 

C{IIIPARATIVE BOTTON.FISH FEEDING HABITAT 
VALUES AT ALTERNATIVE PHASE II NONDISPEiSIVE DISPOSAL SITES 11 

Predator Feedin.& Crou,ps 

S.it_c I.IA .Ill llD 

Bellingham Bay 
Selected Site 2.9 42 67 

Alternative Site 1 5 13 2.3 

Al tern a ti ve Site 2 22 32 51 

South Sound 

Selected Site 
(Ketron Is land) 14 24 J.l 

Alternative Site 
(Devils Head) 8 15 23 

1/Benthic habitat values expressed in g/m2 (wet). 
2/Predator IIA: Available zone (foraging depth: 0-5 cm) 

Vulnerable sizes: 1-2 nm 
IIB: Available zone: 0-5 cm 

Vulnerable si~es: 1-3.35 mm 
IID: Avsilable zone: 0-10 cm 

Vulnerable sizes: 1-3.35 nm 
IlIA: Available zone: 0-10 cm 

Vulnerable sizes: 2-6.35 mm 
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Both California and northern sea lions have been observed at haul out sites on 
Fox Island. Neither species breeds in southern Puget Sound. Their status • 
elsewhere in southern Puget Sound is uncertain. The only other nonendangered 
marine mammal seen in south Puget Sound is the Dall's porpoise, which is seen 
rarely in open waters of south SOWld, particularly ne,tr Anderson Island. The 
harbor porpoise (Phocoena ohocoenal used to be considered couanon prior to 1950 
(Scheffer and Slipp, 1948), but recently only one harbor porpoise has been 
seen in south sound (Calombokidis, et al., 1984). Calombokidis theorized that 
high levels of PCB and DDT compounds in harbor porpoise wen, likely 
responsible for the decline in numbers of this species in south Puget Sound. 
Calombokidis (op. cit.) also reports that harbor seala from Gertrude Island 
show a much higher level of contamination than harbor seals from other parts 
of the sound. Further discussion of pollutants in south sound and potential 
impacts to marine mammals are found in sections 4.03b(4) and 4.04b(4). 

(5) olaterbh::ds. The Nisqually Nation.al Wildlife RefLige (Federal) and 
the Nisqually Habitat Management Area (State} are sites of important migratory 
waterfowl and shorebird concentrations during migration and winter seasons. 
This is the last and largest unindustrialized river delta in south Puget 
Sound. The refc,ge and surrounding Puget Sound waters are home to thousands of 
ducks, geese, gulls, alcids, and shorebirds, as well as loons, grebes, swans, 
rails, and many other species of birds. The remainder of south sound is less 
as productive, but contains numerous protected bays that shelter s!ll811 numbers 
of waterbirds throughout the winter months. Numbers of breeding birds are 
quite small; pigeon guilleroots are the only widespread nester, albeit in small 
numbers. Glaucous-winged gulls have breeding colonies in Olympia and Shelton. 

Many of the protected bays in south sound provide excellent habitat for 
migrating and wintering waterbirds, thoc,gh seldom are the numbers of birds 
large. 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. 

Observations of resident and migratory waterbirds in the Nisqually region are 
applicable to both the Ketron Island selected site and the Devils Head 
alternative site. The importance of the delta as a part of the Pacific Flyway 
was recognized by its designation as a national wildlife refuge. Although 
some birds winter in the delta, others use the area for only a short time 
during migration. Nevertheless, residents, wintering, and migrating birds are 
vitally dependent upon the area and its rich food sources. 

During migration, birds expend large amounts of energy and require food, rest, 
and protection from predators. Because migration is a time of increased 
vulnerability for birds, the quality of habitat they find along the Pacific 
fl)"<ay strongly influences overall species populations (Anon, 1975). 

Nisqually region provides habitat for relatively large populations of both 
resident and migratory bird species. The region provides resting and feeding 
habitat for many species of migratory shorebirds and waterfowl, and functions 
as a stopover point during migration and as an overwintering area. 
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(6) Endangered __ _an...!L_Tl:tre11.J&n~j,_~. Only three endangered 
cetaceans occur in southern Puget Sound:· gray whale (Eschdchti!.!."- 1::~st4J,), 
humpback whale (]'l_ua_ptn11 novaeangli_ru:), and fin whale (~IlQll.!&rn 
11)ly..i.iil.l.lli). The fin whale has only been observed twice in Puget Sound. One 
sighting in 1930 at Shelton may actually have been a young blue whale 
(Balaeno~ musculusl. The humpback whale was common as recently as early 
l900's but suffered a population crash primarily due to commercial harvesting, 
and was not seen in south Puget Sound after the l940's (Everitt, et al., 
1979). However, the species has been making a comeback, with recent sightings 
near Seattle (1976 and 1978), and in southern Puget Sound (June 1988). 

The gray whale has been 
any endangered cetacean. 
been infrequent. 

seen with the greatest regularity in 
Nevertheless, sightings in southern 

c. Human Environment. 

Puget 
Puget 

Sound of 
Sound have 

(1) .S.=ial and Economic Factors. The dredging areas that would use 
the south sound unconfined open-water disposal site include the city of 
Olympia, Thurston County, the southern portions of Mason and Pierce Counties 
and small CO!Mlunities such as DuPont, Steilacoom and Shelton. Thurston County 
ranks eighth in county population in the State with a population of 145,000 in 
1987. Population has increased by 21,236 from 1980 to 1987. Population 
forecasts by the Washington State Office of Financial Management show the 
population of Thurston County increasing to 190,261 by the year 2000. Mason 
County ranked 21st in the State, with 36,000 people in 1987. The population 
increased from 31,200 in 1980, and is projeded to reach 46,500 by the year 
2000. The major city in the three-county area is Olympia, with a population 
of 29,600 in 1987 (ranked 16th in the State). Population is projected to 
reach 34,400 by 2000. 

(2) !iavigation Deve.h1proe.n.t.. The Port of Olympia has diversified and 
expanded its trade considerably since 1976, when it primarily handled logs. 
Its success in attracting export customers is shown in the increase from 
l customer in 1983 to 26 in 1987. Exports in 1986 totaled 536,256 short tons; 
imports totalled 11,479 short tons. Recent growth is also illustrated by 
export of 502,000 short tons of logs in 1985, and a forecasted 900,000 short 
tons by 1995). 

At present, two Federal Navigation projects are located at Olympia Harbor, the 
East Bay Marina (1983) and the Olympia channel (West Bay). The latter project 
was authorized in 1927 and modified by several subsequent Congressional Acts, 
of which the latest was in 1945. Since 1939, 83 percent of the authorized 
dimensions of the project have been completed. The project is authorized to 
include a 500-foot-wide, 30-foot-deep channel from deepwater Budd Inlet to the 
port terminal. 

To accommodate recent growth and anticipated expansion a West Bay waterway 
improvement involving the entrance channel and turning basin has been proposed 
and could be carried out by 1992. Navigation improvement is being considered 
at: (l) the west entrance channel; and (2) the turning basin. 
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Information on the dredging required to fulfill the proposed navigation 
improvements is provided in table 3.7. 

(3) D.1;edg.lng__an.d_ll_isp0Gal __ ~.Y..i.ty. For the south sound area, two 
DNR sites were used for unconfined, open-water disposal. Frmu 1970 to 1985 
these were at Dana Passage and Steilacoom, where 141,000 c.y. and 235,000 c.y. 
of material were disposed, respectively, from various local dredge sites. 
This area accounted for only 12 percent of the disposal which occurred in 
Phase II area unconfined, open-water sites over the 1970-1985 period. 

For the period 1985 to 2000, the five project areas in the south sound are 
expected to yield a total of 1,337,000 c.y. Of this, the volwnes shown in 
table 3.6 could be found suitable for disposal at the Anderson Island-Ketron 
Island site. See Management Plan Report for detailed discussion of disposal 
suitability analysis. 

TABLE 3.6 
PROJECTED VOLUNES OF DREDGED MATERIAL 
TKAT COULD BE FOUND SUITABLE FOR fflE 

ANDERSON ISL'Jffi-KEfflON !Su.ND DISPOSAL SITE 
1985-2000 1,/ 

Dredging 8-.!:llll. 

Olympia/Budd Inlet 1/ 
Tacoma Narrows 
Shelton/Oakland Bay l/ 
Pickering Pass 
Steilacoom 

TOTAL 

Volwne (c.y,) 

518,500 
86,000 
33,500 

104,000 
~3.00Q 

785,000 

1/These areas will esch yield an additional equal volume of dredged material 
which is considered not likely to pass PSDDA disposal guidelines for 
designated nondispersive disposal sitee. This inaterial will need to be 
disposed at various confined sites. Breakdowns of total volwnes by activity 
and dredging location are shown in figure 2.7 and table 3.2. 

2/See table 2. 7c for the volume currently expected to be discharged at this 
site over the period 1985-2000 (217,500 c.y.). 

(4) Native American Treaty FishiD&:• The Nhqually, Puyallup and 
Squaxin Island Indians have usual and accustomed tribal fishing places in the 
general vicinity of the Nisqually proposed nondispersive site, although no 
fishing is believed to occur at the site itaelf. Coho and chinook are tsken 
by gill nets to the west of Ketron Island. 
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The total average annual Indian harvest for the 1985-87 period was 30,129 
pounds. Only 520 pounds of this was for nonsalmon species. Of salmon, the 
leader was coho and the 3-year (1985-87) average yearly catch was 25,034 
pounds (Washington Department of Fisheries, August 1988). 

In the Nisqually Reach area, the main Indian fishing method is gill nets; 
information obtained from these catches in previous years help set the timing 
of a current year's fishing effort. The thrne tribes in this area release 
large numbers of hatchery-raised salmon and steelhead each year. Normal 
salmon harvest management periods in the reporting area follow (WDF and 
Northwest Indian Fisheries Comm., 1988). Other factors can cause 
modifications of those dates. 

Spring chinook - April 15 to June 29 
Fall chinook - July 1 to September 24 
Fink salmon - August 10 to September 25 (odd years) 
Coho - September 25 to November 6 
Chum (early/normal/late) - September 17 to January 15 

(5) Non-In_ili.a~_Ql!Hlll!Cdtl__a.ruLJl,1g; .. aaJional Fishing. The Nisqually 
Reach in the area of the proposed disposal site supports a non-Indian 
commercial and a recreational fishery in addition to Indian fishing. Of the 
total Hnfish harvest, 94.8 percent of the 1985 to 1987 annual avera8e of 
602,072 pounds was nonsalmon. This figure does not differentiate the Indian 
catch (see section 3.02c(4)), and was led by herring, which showed a 
lo60,702-pound total catch in 1987. The total average annual shellfish harvest 
including the Indian catch for the 1985 to 1987 period was 1,501,461 pounds. 
This harvest was led by geoduck clams, represented by a 230,536-pound total 
catch in 1987. 

In this area all the salmon commercial harvests were accomplished through 
Indian fishing (see section 3.02c(4)). 

The 1986 sport catch of chinook, coho, and chum salmon for the inner Puget 
Sound area, which includes the Nisqually Reach, was reported as 17,265 fish 
(Wasltington Department of Fisheries, 1987). 

(6) Eli..thet.ii;_Sil_U.11&• The esthetic setting that could be impacted by 
disposal operations is the Nisqually delta region, including the Nisqually 
National Wildlife Refuge with associated wetlands, marine mrumtals, seabirds, 
shipping activities, and recreational boating. It also includes shoreline 
areas, offshore islands, and the Olympic Mountains. A good description of the 
shoreline areas is provided in the Weyerhaeuser/Dupont EIS (1982). The 
esthetic qualities of the bay and associated amenities are enjoyed by boaters, 
some of which utilize local marinas for moorage. Public shoreline access to 
the ares is from the Long Branch Peninsula, the Olympia area, and the 
Nisgually National Wildlife Refuge. Principal viewing areas for the preferred 
and alternate sites are Steilacoom and the Nisgually National Wildlife Refuge • 

3-43 



3.03 ful.I .. tJ1 Ji..Q~am Bay. Figure 2.4 shows the locations of the 
selected and alternate disposal sites. The t1<0 sites are located 
approximately 5 miles southwest of Bellingham in water approximately 95 feet 
deep. 

a. PhYJ;i.cal Environment. 

(1) (i~y. The impact of glaciation in the Bellingham Bay arna was 
similar to that occuring at the other sites in the Puget Sound. Ice dudng 
the Pleistocene is believed to have reached a thickness of approximately 5,250 
feet in Bellingham Bay (Burns, 1985). The Nooksack delta region of Bellingham 
Bay has undergone the most dramatic growth of any coastal sedimentary feature 
in the Puget Sound region in recent times. Its growth demonstrates the 
imbalance existing between marine processes, waves, and nearshore currents, 
responsible for removing sediment from the delta and inputing river sediment 
to the delta. As a consequence of these procesaes, wetlands have advanced 
seaward over 1.5 kilometers of the tidal platfonn, thereby producing 3 aquare 
kilometers of new bottomland. The intertidal delta area has decreased as 
these new subaerial wetlands have arisen (Downing, 1983). 

(2) \o!llter Quallli. Water quality in the area is categorized as Class 
A in the 1984 Washington State Department of Ecology standards. Inner 
Bellingham Bay has been described as Class B in the past. The marine area is 
principally part of the Strait of Georgia system. Waters are generally 
typical of deep oceans, with low temperatures and high salinity, and are rich 
in inorganic plant nutrients. The northern waters around Point Roberts and 
Boundary Bay are influenced by the Fraser River discharge. Farther south, the 
waters of Bellingham Bay are influenced mainly by the Nooksack River, whose 
average annual flow is 3,909 c.f.s. (EPA 1983). During high discharge periods 
of the Nooksack, i.e., during January through March, salinities in a thin 
surface Layer drop to 6 to 11 ppt, contrasted with 26 to 30 ppt in the drier 
late Autunm. Below Sm depth, salinities are usually over 25 ppt throughout 
the year {Corps, 1979). Similarly, temperatures in Bellingham Bay reflect the 
Nooksack River's freshwater contributions. Low temperatures (7.6 degrees to 
8.0 degrees C) occur at the surface between December and February and increase 
to 20 degrees C in July. Deeper temperatures show a range of 7.6 degrees C 
(March) to 15 degrees C (July). 

Twelve minor and two major point aources for pollutant discharges (NPDES) are 
located in the Bellingham areas. One of these, the Georgia-Pacific 
Corporation discharges 20,500 million gallons a year into Bellingham Bay 
(PSWQA 1986). This municipal/industrial volwne is exceeded only by Seattle 
METRO Sewage Treatment Plant in Puget Sormd. The dhcharge has typical pulp 
and paper constituents. Sulfite waste liquor from Georgia-Pacific is the 
dominant waste entering the Bay, though greatly reduced since construction of 
a secondary effluent treatment plant in 1979. It causes oxygen depletion, and 
levels of dissolved oxygen (DO) near the effluent concentration area (Whatcom 
Creek waterway) can dip to zero in near-surface waters in the summer; but, 
elsewhere in the Bay, DO is nonnally greater than 5.0 milligrams per liter 
(mg/I), ranging up to 9.6 mg/1 in Play. In May 1980, dissolved cadmium 
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1neasured 0.09 parts per billion {ppb), dissolved nickel 0.54 ppb, and 
dissolved copper was 0.44 ppb, in this area (A. J. Paulson, personal 
communication, 1988). 

The Bellingham Municipal sewage treatment plant's primary treatment ef{J..,cnt 
discharge at Post Point totals 5,850 million gallons per year. Bacterial 
loading of Bellingham Bay from this source is estimated at 160 trillion 
particles per year (PSWQA, 1986). Added to this are the bacteria and 
particulates f.-om Bellingham's combined storm and wastewater sewer system 
ovedlows (CSO"s). An EPA study station repot"ted 2.4 fecal coliform 
~ounts/100 ml for surface waters in the southern part of the Bay (EPA, 1988). 
Restrictions on shellfish harvesting are in place for northern and western 
parts of the Bay. 

Suspended solids can also be a significant factor in local water quality near 
the point north of Bellingham Bay where another major point source discharger, 
Mobil Oil Corporation, releases 91 million pounds per year of 
refinery-associated materials, one of the highest in the Puget Sound. Since 
this effluent enters the Strait of Georgia, currents will disperse it 
rapidly. Bellingham Bay e,chibits some turbidity from the Nooksack River's 
sediment load, the Georgia Pacific Mill's 12,300,000 pounds/year of suspended 
solids, and from algal blooms. 

(3) Currents and Sediment Transport. Currents in the Bellingham Bay 
area are extremely low. The closest cunent station for which NOA/I publishes 
data (at location 0.5 mile southeast of Eliza Island) lists currents as "weak 
and variable." The PSDDA Depositional Analysis (Evans-Hamilton Inc., 1987) 
states that the entire study area has all the attributes of a very low energy, 
depositional environment, 

(4) ~rin!l..____slnd Estuarine Sediments. The primary source of suspended 
sediments in Bellingham Bay is the Nooksack River. Annual sediment discharge 
is approximately 526,000 metric tons, accounting for about 16 percent of the 
total sediment discharge into Puget Sound (DoW'l1ing, 1983). In general, the 
sediments that settle to the bottom in Bellingham Bay consist of very fine 
grained material. 

The intertidal platform of the Nooksack delta is covered with a layer of 
medium sand that contains about 12 percent silt and clay. Numerous shallow 
distributary channels 1.2 to 1.5 meters deep have cut across the delta 
platform sand. The bedload from the river mOVM aeaward at low tide, but 
during high tide, tidal currents and waves disperse sands from the channel 
over the delta platform. Beaches near the delta are nourished by material 
deposited on the delta platform and subsequently redistributed. 

Very little of the river silts and clays are pern,anently deposited on the 
inlertidal delta. Wave and tidal currents keep most of the material in 
suspension and carry it to the deeper waters of the bay seaward of the della. 
Deposits of ~eltaic silts and clays 1.5 to 6.1 meters thick have accumulated 
in the northern half of Bellingham Bay since the last glacial epoch (Downing, 
1983) • 
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The median grain size is medium sand grading to very fine sand off the eastern 
shore ,n1d the south end of Portage Island. Gradually this pattern changes to • 
medium silt in the center of the south ZSF. n<o areas containing sediment 
consisting of fine silt are found in the far north and to the east of the 
south ZSF. The amount of clay increases from the east and west sides of the 
Bay to,.,ards the center of the area, and is constant at 16 to 18 percent within 
the south ZSF. Tvo lobes of 18 to 20 percent clay were found northeast and 
northwest of the ZSF. The sediments in the Bellingham Bay south ZSF contain a 
large amount of enriched organic material. 

Tests for percent volatile solids ('IVS), 5-day biological oxygen demand 
(BODS), and percent water have been conducted at the proposed disposal site. 
The '.tVS is in excess of 8 percent, BOD5 concentrations range from 2,000 to 
2,500 mg/kg of sediment and percent water ranges around 70 percent; all are 
attributes of a low energy depositional environment. 

Analyses for chemical substances in sediments from sampling station about 
l mile northeast of the selected disposal site (Crecelius, et al., 1975) 
removed sedimentary LPAHs at 95 ppb and HPAHs at 790 ppb. PCBs were measured 
at this station at less than 20 ppb (screening level for total PCBs is 130 
ppb). The following sediment values were recorded for heavy metals in ppm: 
arsenic at 11, cadmium at 0.33, copper at 62, mercury at 0.12 (this station 
was about 0.5 mile due north of the proposed site), lead at 23 (same station), 
and zinc at 114 ppm. Toe was measured at 27 ppt. 

Additional sampling of Bellingham Bay sediments was conducted by Battelle's 
Pacific tlorthwest Laboratory for EPA in 1983 and 1984 (EPA, 1986). Stations 
in the outer harbor frequently had undetectable levels of relevant sediment 
chemicals, but one station (nurnber 23), located about 2 miles northeast of the 
preferred disposal site, yielded the following concentrations (ppm dry 
weight): arsenic at 10.8, cadmiurn at 0.33, copper at 62, lead at 10, mercury 
at 0.5, nickel at 102, and zinc at 114. Of these, mercury and nickel eKceeded 
the PSDDA screening level values (see Phase I l'IPR, elChibit A). Analyses for 
organic chemicals in the sediments at Bellingham Bay station Ho. 23 yielded 
all values below PSDDA screening levels. 

(5) Air Quality. The Northwest Air Pollution Control Authority 
(NWAPCA) has jurisdiction over Bellingham Bay air quality. NWAPCA administers 
and enforces air pollution control staudards and regulations and implements 
the requirements of the State of Washington laws and the Federal Clean Air 
Acts. Air quality in the area is considered good, and the area generally 
attains standards for primary pollutants, carbon monoxide, suspended 
particulates, and sulphur dioxide. Occasional violations of eulphur dioxide 
levels are recorded at the Bellingham station (NWAPCA, 1988). The 1986 annual 
geometric mean for total suspended particulates, 65 micrograms per cubic meter 
in 1986, is close to the Federal ambient air standard of 75 micrograms per 
cubic meter. In 1985, the Bellingham area exceeded the State standard for 
total suspended particulates for 3 days and the Federal standard of 260 
micrograms per cubic meter for I day. The State sulfur dioxide standard of 
than 0.10 parts per million per day was exceeded for 1 day in 1985, but no 
violation of these standards was recorded in 1986. 
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b. Biological Environment. 

(1) Ilenthic~. 

(a) J:le-1.Hri&!JSll!L_!!aY- In Bellingham Bay, the highest intertidal arnas 
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. Cormnon animals include litto.-ine snails and limpets. Barnacles o~cur 
only near the Mean Higher High Water (MHHW) line. 

The high midtidal region (between MHHW and Mean Sea Level (l'!SL)) has a much 
greater assemblage of plants and animala than areas above MHHW. Substrate 
diversity is high, further enhancing the diversity of the biological 
cotm1unity. Barnades occur on cobbles and boulders throughout this zone. 
Limpets and mussels are also found on larger rocks llnd lettuce (ll.l.Ya spp,) 
occurs on rocks and boulders in the upper part of the zone. The brown 
rockweed CEl.ll:l.lE vesic.ulosw,), sea lettuce, llnd red alga (Eodocladia spp.) are 
common in the lower portions. 

The low midtidal region from about !'ISL to l'!ean Lower Low Water (l'!LLW) is an 
area of high productivity and diversity. Animah and plants attached to rock 
surfaces include large numbers of barnacles and mussels, frequently displaced 
by a dense cover of algae. Near MLLW, plllnt and animal cover on the 
~c,bble/boulder may exceed 70 percent. Seneath the rocks, the purple shore 
crab (Hemigrao•u• spp.) is abundant. Also found on or beneath rocks are 
encrusting sponges and sea squirts (ascidians), and the green sea anemone 
(Anthopleu_~ 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 (ClinocardUl!ll nutt&llii), butter clams 
(S,ixidomu~ giganteusl, and little neck clams. 

The lowest intertidal area (MLU,T to Mean Low Water (!'ILi</)) 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 feature. Scattered patches of eelgrass (I&a.1.e.r_1;1 spp.) occur d.own to 
about -1.0 feet on sand substrate. Much more comnon and. abundant are algae 
species. The most abundant brown algae are J,amfnaria. Costada. Alaria and 
.Sa>&.i!li.~W!I· The bull kelp, Nereocyet:la is unconmon except for the lowest 
levels of the intertidal zone. Creen algae are dominated by \!bYa and red 
algae and are characterized by encrusting and large fleshy forms. Common 
larger benthic animals include sea anemones, polychaete worms, crabs and sea 
squirts. 

Typical subtidal habitats include silt and sand., sand with coarse gravel and 
sl1ell debris, and gravel/cobble/boulder beds. The first habitat type is 
characterized by fine to medium sand sediments. llenthic plants and animals 
are dominated by torms adapted to soft bottom habitats. Plants are primarily 
o microflora of diatorns with occasional drifting or unattached macroalgae. 
Epifauna are generally unconmJon. Occasional residents include sea stars, sea 
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pens, Dungeness crab, pagurid hermit crabs, nudibranchs, and burrowing 
anemones. Mud shrimp (lfpogebia,) are the most convnon large infauna! species, 
although geoducks (fll.!l.lW.11 i:t!ll1l£ll.~a) an, occasional residents. Smaller infauna 
include a relatively diverse and abundant convnunity 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 mafoly to larger 
rocks and wood debris. Turret shells are cononon on the rocks and nudibrnnchs 
arc 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 
convnon infauna. 

A thit·d 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 (!ie.r~_C.Y.~tll), Laminaria, 
Costaria, Al.Jiria .l'.e.t1ll1mia, fucus, :';argassum, Ulva. C:od~\lffl, and a number of 
filamentous and blade-like red algae. Epifauna includes abundant populations 
of broken-back shdmp, rock crab, and kelp crab (!'.J.li.tltia producta). 
Nudibranchs occur between and on top of the algae. lwo anemones, kill.a 
_<;;.Oii.1..c.e.a. and r-!etridium (large white anemone) are common as are slipper shells 
and sea squirts. Echinoderms include several sea stars and a sea cucwi,ber 
(\:_\l_CJ!!!!.'!ri11,). infauna include a typical community of polychaete worms adapted 
to gravel/rocky bottom habitats. Common are plume worms (serpulid) and 
spaghetti worms. 

(b) Bellingham Ba:L..LlJfi. 

l. Intertid.a.ll.St,allow Su.bthlal Corrmunities Bellingh'l!!I Jlay. 
The closest shoreline is located at Poat Point, approximately 0.9 nautical 
mile due east of the selected disposal site. To the north and west, shoreline 
area over 3 nautical miles away from the site. With the exception of the city 
of Bellingh,..,,, the northern shoreline is not highly developed. South of the 
city, the shoreline is irregular, with sand and gravel beaches interspersed 
with rocky headlands. Vegetation on these beaches is sparse or absent. 
Species occurring on rocky or gravel beaches include aquatic vegetation such 
as sea lettuce (lliY.a sp.), rockweed (~,,_ futichu6), and other algal 
species. Sandy and mud beaches contain primarily .l.!lYii! and a surface film of 
diatoms (Corps, 1979). The marine ecology of the intertidal and shallow 
subtidal area of Bellingh,..,, Bay are essentially a continuation of ecosystems 
existing in the Strait of Georgia. The ecology of these habitats are well 
described in Kozloff (1983) in his treatment of shorelife in different 
habitats, primarily rocky shores, sandy beaches, and docks and pilings. 
Species diversities and densities of intertidal invertebrates in Bellingham 
Bay are relatively low (Corps, 1979). This is probably due to several factors 
including reduced salinity in surface layers, caused by 
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freshwater drainage and industrial activity. The rocky beeches of Lurnmi 
Island and Eliza Island have the greatest diversity and density of infauna. 
Cobble beach areas at Post Point, somewhat exposed to low salinity, sustain 
moderately rich inte.-tidal communities. Beach and intertidal communities 
north of Post Point are exposed to industrial activity as well as freshwater 
drainage. Diversity and density of organisms at these beaches are low. The 
northerly beaches and beaches of Lumrni Peninsula and Portage Island receive a 
high freshwater influence and have low diversity and density of intertidal 
organisms. Gravel, sand, and muddy beaches of Chuckanut Bay are the best 
shellfish habitats, although a few Macoma and tlYa. clams can be found 
throughout the Bay. 

Beaches within 
low densities 
Squalicum Boat 
and tin clams. 

Bellingham (from the northerly city limit to Post Point) have 
of shellfish. The extensive intertidal areas between the 
Harbor and I & J Street Waterway yield only occasional !:!.l>J:_Om,(!. 
A few oysters are found in Bellingham Bay (Webber, 1975). 

2. fulnthic CoR1llW1ities - Select,;:_o:L and Alternati~...lillJl.J.. Site 
specific benthic studies were conducted by the Waterways Experiment Station in 
Bellingham Bay during July 1987 (see Clarke and Kendall 1987 and Phase II 
DSSTA). These studies were conducted as part of the BRAT (Benthic Resources 
Assessment Technique) evaluation of demersal fish feeding habitat potential. 
Ille reader is referred to section 3.03b(3)(b).!!. for a discussion of the 
results of the fish feeding habitat analysis. 

The study area encompassing the selected and alternative sites exhibited 
organically enriched fine textured bottoms of predominately mediUJD silt with 
clay contents generally within the range of 16 to 18 percent. In general, the 
trophically important upper 5 cm of the sediments constituted between 28 and 
33 percent of the total infaunal biomass observed within the O to 15 cm 
sediment depth examined. Figure 3.12 depicts for each of the tw-o ZSF's 
studied, a generalized three-dimensional plot of mean benthic biomass across 
size categories and sedirnent depth inter1'als. Graded biomass and infaunal 
size patterns were observed from north to south in the Bellingham Bay study 
area. Higher total biomass and smaller sized infauna (mode ranging from 
greater than 2 to greater than 3.35 mm) being found towards the northern 
portion of the study area, and lower biomass and larger sized infauna toward 
lhe south (mode ranging from greater than 3.35 to greater than 6.35 nm,). The 
infaunal co...,unity was dominated largely by two taxonomic groups, principally 
the bivalve Aldnopsida ~erdcata, and polychaetes within the families 
Ierribellidae Maldanidae, Onuphidae, and Chaetopteridae. Bivalves and 
polychaetes exhibiting a model size of 2 mm dominated the upper 5 cm of the 
sediments at or near the preferred site, and constituted 61 percent and 21 
percent of the biomass respectively with the total O to 15 cm biomass 
averaging 51.3 grams/meter squared (wet weight). These same ta><3 dominated 
the southern alternative site with bivalves comprising 48 percent and 
polychaetes 31 percent of the O to 5 cm biomass. The average total O to 15 cm 
biomass was depressed (18.3 g/m2) and infaunal modal sizes were somewhat 
larger (> 3.35 mm). Crustacean biomass was relatively insigniffrant 
throughout the Bellingham Bay study area, constituting less than 3 percent ot 
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the connnunity within the top 5 cm, and generally less than l percent of the 
deeper dwelling infauna. Benthic infauna living between 5 cm and 15 cm were 
generally larger (> 3.35 nnn to > 6.35 RITI siae mode) polychaetea and bivalves 
(i.e., Clino..c.Jl.l:..dill!n IJl,!..il.J!,llii and ~omyax subdiaphanal comprising 67 to 72 
perce11t of the biomass below 5 cm. Variations in biomass distribution among 
stations reflect the patchy distribution of benthos typically documented in 
benth.ic investigations (Johnson, 1972; Rhoads, McCall, and Yingst, 1978). In 
general, the COnlllUnity appears to be dominated largely by 
opportunistic/pioneering (Type 1) spades within the near surface sediment 
fraction, and equilibrium (Type IlI) species in the deeper sediment fractions 
(Rhoads, McCall, and Yingst, 1978). 

J. Crab apd_li!u"in,p Resources in and Near the Alternativ_e lJ_llJ)_quLJ.il=· 
Crab and shrimp resources in Bellingham Bay were sampled by beam trawl in the 
preferred and alternate sites during February, 11ay, July, and October, 1987 by 
the University of Washington (Dinnel, et al., 1987). Although Dungeness crab 
are widely distributed in the sound, little is known concerning their 
distribution and habitat preference. Studies of northern Puget Sound have 
shown that several life stages utilize marine areas to depths of 400 feet 
(Dinnel et al., 1985a), Theses life stages include growing and molting young 
and mature adults, females with and without eggs, and possibly mating pairs. 
The northern Puget Sound data suggested that certain habitats attract 
aggregations of crab for unknown reasons. Figure 3.13 depicts the spatial 
dist.-ibution of Dungeness crab by season in Bellingham Bay. Figure 3.14 
summarizes Dungeneas crab depth distribution, size frequency, shell condition, 
sex composition, female reproductive condition, and egg age in Bellingham Bay 
during 1987. Seasonal crab studies in and around the preferred and 
alternative sites showed that Dungeness crab densities were generally low 
(less than the 100 crabs/ha criterion for "background levels" for north PU8et 
Sound), At the preferred site the average density was 21 crabs/ha for all 
stations in the vicinity of the site. At the alternative site, crab densities 
were slightly lower averaging 18 crabs/ha. Seasonal crab densities are 
depicted in figure 3.13, and show that highest densites at both sites occurred 
during the spdng sampling period. Female crabs dominated the catches during 
all seasons by two to four times that of males. Gravid females were caught 
only in February, and were concentrated along the 10- to 20---meter depth 
contour close to Post Point. That area is east of the preferred site at a 
distance of 0.62 nautical miles (Paul Dinnel, personal communication, 1988). 

Rock crab ((;. prod1u::.tWi and C. &I.J!.illi.s) were half as abundant aa Dungeness 
crab throughout Bellingham Bay (figures 3.15 and 3.16). Relatively few c. 
p_n>.dll.l:.!..Wi were caught within the bay, especially in February and Hay. Sexes 
were fairly evenly distributed and only a single gravid female was caught in 
Hay. Settlement of 1987 young of the year crabs were observed between July 
and October. Host C. productus were caught in shallow depths (10 to 15 
meters) near shore (figure 3.15). The majority of melt crabs caught in 
Bellingham Bay were _i;;. ,u:a~_U;.i;. The sexes were equally abundant with gravid 
females only being found in February. Settlement of young of the year C. 
g_r_@._s'_i._li~ began in July. The distribution of i;. UMi.lis was limited primarily 
to shallow areas in February and May, but extended to all depths in July and 
October (figure 3.16). 
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Tanner crab (C!li.iinoec!:'_t,;,s lilul".JH) were found in small nwnbers, and were mostly 
juveniles and confined to the deeper areas of the Bay. They were considered 
to be "incidental captures" since this species is not commercially exploited 
in inland waters. 

Panda.lid shrimp resources were generally abundant throughout Bellingham Bay 
compared with the Nisqually Delta region in south sound and many other areas 
in Puget Sound (figure 3.16). Seven pandalid species were recorded in 
Bell:i.ngham Bay during site investigations (figure 3.17). The most abW1dant 
species were humpback shdmp (Pensla.l.wi J:lypsinotua), coonstripe shrimp (1;'. 
da.m1..e), and pink shrimp (I'- borealiBL The spot prawn (P. pla_tycerosl and 
pink shrimp (_!'_ • .W~dmli) were scarce. 1n moderate abundance were f. goniurus 
and sidestripe shrimp (Fsndalopsis dispar). Three species, r_. !lM&:, r_. 
hypsinotus, and l'- bonalis, were abundant enough to be considered resources 
with future ha,;vest potential. The overall average (all seasons, stations, 
species combined) density was 600 shrimp/ha for Bellingham Bay, with seasonal 
low averages of 413 shrimp/ha in 11ay and a high of 942 shrimp/ha in February. 
Shrimp were caught at most stations with highest densities in deeper areas 
(i.e. , 25 to 30 meters) of the Bay. Egg bearing female shrimp were generally 
only caught during February. 

Shrimp densities averaged 690/ha at the preferred site and 650/ha at the 
alternative site. At the preferred aite high shrimp densities of 1,554/ha and 
1,064/ha were found during February and May, respectively, whereas low 
densities of 75/ha and 67/ha were found during July and October (table 3.8). 
Shrimp densities were woderately high at the alternative site during all 
seasons with a high during July of 1082/ha and a low of 379/ha during February. 

Starfish, predominantly Luidia foliolata were generally abundant throughout 
Bellingham Bay, especially at the south ZSF (table 3.7) and are generally 
regarded as a nuisance species by ground fish trawlers. 

(2) Plank.ton ConrrnID.itiJUl. Phytoplankton and zooplankton communities 
are generally 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. 

The nudibranch, Tritonia diomedia. valued as a scientific research specimen, 
was co!TVDonly collected in small nU111bers throughout Bellingham Bay at many of 
the deeper stations. The average esti,nated density was 13 IJ;ltoni.a/ha, with a 
seasonal Bellingham Bay wide average density of 21/ha in Fvbruary and low of 
6/ha in October. Densities of Tritonis averages 22/ha in the preferred site 
and 14/ha in the south alternative site. The higher average densities of 
I:ritonia in the sites were largely due to high densities observed during 
February (table 3.7). According to Dinnel, et al. (1988) TrHonia 
distributions indicated that it was not abundant at any site in Bellingham Bay . 
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.S_e ~:IH.~g 
February 
Apdl/t'lay 
July 
October 
Average 

l/Legend: 

TABLE 3&7 

BELLINGHAM BAY PIP.RINE INVERTEBRATE RESOURCES lf 
{AITER DlNNELLt ET AL., 1988) (AVERAGE NUMBER/HECTARE) 

Dungen:es Ii: Crabs Jamul.i~ fihriwR-- _ _ __I,tlt..Qui a.__ ___st_ar ti sb. _ _ 
p A-1 A-L £. A-l _A-Z f a-l A:-Z. ....1. _A~_}d_ 
8 12 19 1554 175 1251 41 44 26 52 225 41 

37 31 79 1064 556 506 19 6 11 26 393 41 
19 6 68 75 1423 318 23 6 15 195 300 161 
12 .1.2 ll __il ill ~ __J± _Q_ ll. ill lli li4 
21 17 46 690 723 530 22 14 18 101 303 99 

p -,,,: preferred site (resources estimated from stations near site) 
A-1 ,:: south alternative site 
A-2 ~ north alternative site 

(3) Ao~omous and Marine Fishes. Bellingham Bay provides both marine 
and estuarine environments for a variety of resident and mig~atory fish. Host 
of the resident fish occurring in Bellinghmn Bay are not commercially 
important. Eighty-one species of fishes have been recorded for the benthic 
nea~shore areas (Bellingham Harbor Na~igation Project FEIS~ 1979). Bellingham 
Bay supports corrmercially and recreationally significant fisheries. Salmonid 
species are the principal migratory fiah using Bellingham Bay and the Nooksack 
Rive~ estuary. Chinook (Qn@rh:mchus tsha,at&cha). chwn (Oucorbynchus llll)~ 
coho (QJicorhynchus ki.&..u!~)~ pink salmon (Qn~oxhynchus &Orbuscha}1 Gteelhead 
(Qn.;::...9..r.rum.ci.:lua mykis&) ~ and 15earun cutthroat trout (&t.J.ma ~a:rjd) use the 
Nooksack River drainage. Juvenile pink salmon are present in Bellingham Bay 
only in even numbered years. Churn and coho salmon spawning occurs in small 
creeks entering Bellingham and Chuckanut Rays. Surf smelt (Hy~J.W. 
pretiosu5) occur in in Bellingham Bay and longfin smelt (SRitin~ 
~hd..1: .. 1&-.~.hui) spawning primarily in the Nooksack River~ are recreationally 
fished. Longfin smelt runs usually hegin in early November and end in early 
December. Pacific herring and dogfish shark are also fish stocks in the hay. 

Food web relationships have been particularly well defined for salmonids. 
Research from studies conducted elsewhere in Puget Sound suggests that chum 
salmon descending the Nooksack River begin feeding in the estuacy on 
epibenthic prey. When they reach a length of 45 to 50 llill~ they shift to 
pelagic prey. The chum salmon juveniles fall pr~y to predation hy larger 
juvenile coho~ steelhead, and sculpin. Juvenile coho and chinook have a mo~e 
diverse diet spectrum. Their prey would consist of riverborne insects, small 
crustaceanst and juvenile fish. They also are prey to larger fish~ such as 
more mature salmon and trout (Dexter~ et al. 1 1981; Salo, et al., 1980). 

Timing of salmon and searun trout freshwater life phases in the Nooksack-Sumas 
Basins are depicted in figure 3.18. During July through September adult fall 
chinook salmon enter Bellingham Bay and move primarily along the shorelines as 
they approach the Nooksack River for upstream migration. Fall chinoak 
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juveniles outmigrate from the Nooksack Basin to Bellingham Bay from April to 
July. They tend to concentrate along the shoreline during their early 
estuarine reaidence and move offshore to feed later. The majority of the 
juvenile chinook are derived from the Nooksack River system. Spring chinook 
adult salmon migrate upstream from March to early August. Juveniles rear in 
freshwater for l year and subsequently outmigrate to Bellingham Bay from 
mid-March to early July. After adjusting to saltwater (completing 
smoltification) the juveniles disperse into the Strait of Georgia, Strait of 
Juan de Fuca, and the ocean. 

Adult coho salmon entering the bay assume a more offshore distribution prior 
to moving up rivers to spawn. Adult coho salmon migrate upstream July through 
November. Coho juveniles (yearlings) outtnigrate from the Nooksack Basin to 
Bellingham Bay between April and August. Following smoltification they may 
utilize pelagic food sources and rapidly move offshore and migrate out of the 
area. Adult chum salmon migrate upstream from September through November. 
Chum juveniles outmigrate from the Nooksack Basin to Bellingham Bay between 
mid-February and the end of April. Adult pink salmon are present in 
Bellingham Bay from July through August. Pink salmon juveniles outmigrate 
from the Nooksack Basin from January to April. Adult sockeye salmon are 
present in Bellingham Bay from July to early September. Juvenile sockeye 
outmigrate from the Nooksack Basin from mid-April to mid-July, after rearing 
for 1 year in the basin. Winter steelhead adults migrate upstream between 
November snd early June. After 2 years of freshwater rearing, juveniles 
outmigrate from early ~arch to late July to Bellingham Bay. Summer steelhead 
adults migrate upstream between mid-April and early October, and after 2 years 
of freshwater rearing, the juveniles outmigrate between late February and 
early July. Sea-run cutthroat adults migrate upstream between mid-June and 
mid-April. Following spawning and intragravel development of the eggs, 
juveniles rear normally for 2 years snd subsequently outmigrate between 
mid-February to early July to Bellingham Bay. 

(b) Bottomfish ReG011rces in the Disposal Sites. BottOlllfish in and 
around the selected and alternate disposal sites were sampled by the 
University of Washington School of Fisheries and Fisheries Research Institute 
during February, May, July, and October 1987 (Donnelly, et al., 1988). 
Sampling was performed with a research otter trswl. 

Numerous juvenile bottomfish were caught in the otter trawl samples during 
February and May, suggestiug that Bellingham Bay may serve as a nursery area 
for some fishes. July and October densities of most bottomfish species were 
relatively low except for longfin smelt, suggesting these two seasons may not 
be important for rearing in the bay. Juvenile fishes caught (e.g., longfin 
smelt, Pacific tomcod, shiner perch) do not appear to be important 
commercial/recreational species, although they are valuable prey for a number 
of marine predators utilizing Bellingham Bay. 

Flatfish dominated the weight of catches during February but not in May, July, 
or October. Gravid individuals of several flatfish species were present 
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during February indicating the potential utilization of Bellingham Bay as a 
spawning area during the winter, a time when many flatfish species are known 
to spawn in Puget Sow,d (Garrison and Miller, 1982). Harine fish life 
histories and distributions in Puget Sound are well described in several 
publications, most notably in Hiller (1980), Coumercial trawl landings for 
foodfish in Bellingham Bay during 1984 totaled 173,845 pounds, 58 percent of 
which were flatfish species, including starry flounder, sand sole, and English 
sole (Pattie, 1986). 

Site-specific bottomfish investigations in Bellingham Bay indicated that there 
was little difference in abundance, species diversity, or species richness 
between the alternative sites because they are located st similar depths. 
Abundance and biwnass were lowest during spring, and species diversity was 
lowest during summer. Butter sole abundances were highest during autumn and 
winter around and in the sites. Relatively higher densities of English sole 
were caught north of the preferred site during winter and spring. 
Observations by Donnelly, et al. (1988) of a few gravid female English sole 
during these seasons suggest this area may be used for spawning. Higher 
concentrations of starry flounder were fow-,d in both sites during winter 
relative to other areas in Bellingham Bay. Abundances during other times of 
the year were low. The relatively higher densitieB during winter suggest a 
spawning aggregation, due to observed condition of eggs (i.e., nearly ripe). 

Longfin smelt were the dominant species in terms of seasons. This species is 
anadromous and completes its life cycle within 2 years. The co-occurence of 
juveniles and adults in high numbers in the deeper portions of the bay 
suggests these areas are being used as a nursery by the young and a forage 
area by adults. 

Butter sole, English sole, flathead sole, and starry flounder are caught hy 
commercial and sport fisheries in the bay. Longfin smelt are fished in the 
Nooksack River. Other species, such as large skates and other flatfish 
species, are taken by fishermen as incidental catch. 

(c) Foodweb Relationships; BRAT Assessment of Bottomfish Feeding 
llab.it.<it Values in Pispai;al Sites. An important aspect of benthic habitat 
quality is the potential amount of trophic support that a given benthic 
habitat can provide to demersal bottomfeeding fishes. The BRAT procedure was 
employed by personnel of the Bnviranmental Laboratory, WES, during July 1987 
within the Bellingham Bay study area to assess bottomfish feeding habitat 
values (see Clarke and Kendall, 1987; Kl!tldall and Clarke, 1988; Phase II 
DSSTA). See sections 2.03g and 3.02b(3) for a description of the BRAT. 

Feeding strategy groups identified through this exercise are SUlllllarized in 
table 3.3. The size classes of species observed at each study area assigned 
to each group sre shown in table 3.4. The BRAT focuses on benthic infaunal 
predators only, due to the necessary coupling of the benthic components of 
fish diets with henthic infaunsl resources in the environment. Seven feeding 
strategy groups identified were actively foraging on infauna! benthos 
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(primarily English sole). Figure 3.19 depicts the spatial array of benthic 
feeding habitat values estimated for four of the identified predator feeding 
groups. Table 3.5 illustrates the distribution and amount (g/m2-wet biomass) 
of potential benthic food particles available to four of the seven obse.-ved 
feeding strategy groups. The differential prey size and depth exploitation 
patterns exhibited among the different feeding strategy groups identified 
within the Phase Il PSDDA disposal sites, largely reflect the spatial mosaic 
of benthic infauna! prey availability and vulnerability throughout each study 
area, during a single seasonal "snapshot" 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 and prey size selectivity obse.-ved in the fish diets 
showed a very close parallel between obse.-ved benthic taxa carnpositions and 
modal size distributions in the environment (section 3.02(b)(l)), consisting 
predominantly of 2 mm and 3.35 mm bivalves and polychaetes occupying the top 5 
cm of sediments. 

Comparative analysis of mean benthic biomass resource values at Bellingham Bay 
during the sunmer of 19B7 indicated feeding habitat potentials varied among 
feeding strategy groups between preferred and alternative sites, and were 
generally lowest at the south alternative site (A-1) and highest st the 
preferred site, and inte1;111ediate at the north alternative site (A-2) (figure 
3.20). Between-site differenced in resource value magnitude for the deeper 
foraging (0-10 cm) and the larger Group III predators were not significant 
(p > .OS). These data reflect the patchiness of benthic cOl!Dllunities within 
and between study areas. Benthic resource values were much more patchy for 
the smaller and shallower foraging (0-5 cm) Group II (A-B) predators, 
reflecting the quantitative differences in benthic size distribution 
patterns. In general benthic resource values observed in Bellingham Bay were 
comparable to those found in south Puget Sound. 

(4) !'llll:foe Maurpel..Ji.. In Bellingham Bay, few sightings of marine 
msrrmals other than harbor seals, have been recorded (Day, et al., 1987). 
Everitt, et al. (1979), reports that a pod of four lr.iller whales (known as "O" 
pod), was observed near Bellingham Bay consistently in the late 1970's. 
Harbor seals have two haul---<>ut sites within Bellingham Bay, one on the spit at 
the north side of Portage Island, and one near Fish Point on the LUllll!li 
Peninsula. Other nearby haul---<>ut sites are at the point at the south end of 
Chuckanut Bay, at Eli~a Island, and at the north end of Lunmi Island. The 
only other nonendangered marine manmal observed in Bellingham Bay is the 
harbor porpoise, on rare occasions (Puset Sound EnviroT11Dental Atlas, 1987). 
In the San Juan Archipelago, minlr.e whales are considered cormnon (Everitt, et 
al., 1979), but apparently they do not enter Bellingham Bay (Day, et al., 
1987). 
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(5) Waterbirds. The many rocks and small islands within the San Juan 
Archipelago provide nwnerous nesting opportwiity for glaucous-winged gulls, 
cormorants, pigeon guillemots, and black oystercatchers. Tufted puffins nest 
at two locaticms: Bare Island, and Viti Rocks. The latter are just south of 
Lummi Island and about 6 miles from the disposal sites in Bellingham Bay. 
Glaucous-winged gulles and pigeon guillemots nest within the city limits of 
Bellingham, as well as at Chuckanut Rock, Eliza Island, and Viti Rocks. Black 
oystercatchers nest at Chuckanut Rock. 

During the winter, Bellingham Bay also provides habitat for many species of 
waterfowl, including old squaws, harlequin ducks, scoters, mallards, 
mergansers, scamps, and goldeneyes, as well as alcids such as co1m1on murrea 
and rhinocerous auklets. 

(6) Endan~ered apd_Jbreatened Species. Gray whales are considered 
common in north Puget Sound by Everitt, et al. (1979). Sightings in 
Bellingham Bay have been infrequent. HUPlpback whales have not been observed 
near Bellingham Bay for many years (Everitt, et al., 1979). No other 
endangered cetaceans have been observed near Bellingham Bay. Three bald eagle 
nests are located near Bellingham Bay. Peregrine falcons similarly can be 
seen every month of the year near Bellingham Bay, though seldom within the 
confines of the bay itself. 

c. Human Environment. 

(1) Social arut ... f&Qil_omic featu=· The dredging areas that are 
expected to use the Bellingham Bay unconfined open-water disposal site include 
the city of Bellingham, Whatcom County, the northern portion of Skagit County 
and other small communities such as Point Roberts and Blaine (see table 3.6). 
Whatcom County had a population of 117,200 in 1987, ranking ninth in county 
population in the State. Population has increased by 10,500 since 1980. 
Population forecasts by the Washington State Office of Financial Management 
show the population of Whatcom County increasing to 140,400 by the year 2000. 
The major city in the area is Bellingham with a population of 46,400 in 1987 
{ranked seventh in the state). Population for Bellingham is forecast to 
increase to 58,200 by 2000. 

(2) ~~. Bellingham Harbor has a natural 
deepwater approach from the south. Leading across the tideflats from this are 
three waterways which require Federal and port maintenance in order to provide 
deepwater access to marine facilities. 

• Whatcom Creek Waterway, which dates back to 1910 as a Federal 
maintenance project, is about 1.1 miles long, and 363 feet wide from deep 
water, with an authorized depth of 30 feet MLLW. The innermost 750 feet 
segment has sn authorized depth of 18 feet MLLW. Whatcom Creek Waterway 
has facilitated most of Bellingham's deep draft shipments in the past. 
Until the early 1980's a pattern of increasing shipments occurred (171,000 
short tons inbound in 1980; 360,000 outbound in 1983); but in 1986, the 
total was only 174,200 short tons. 
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• I and J Street ijaterway dates back to 1965. This Federal project 
provides for a 0.6-mile channel 100 feet wide and 18 feet deep at MLLW, 
from the 18 feet contour in the Bay to within 250 feet of the landward 
limit of the Federal pierhead line. 

• Squalic\1111 Creek Waterway was authorized in 1930, with the provision to 
Federally maintain a 200-foot-wide by 26-foot-deep MLLW channel, extending 
about 0.8 miles from deepvater to the Federal pierheed line. Both 
Squalicum and land J water,,eys facilitate mainly seafood harvest transits 
with variable tonnages, 

Port dredging activities also take place on all three of these waterways, in 
addition in the Federal maintenance. Information on dredging is given in 
section 3,03c(3). 

In addition to the navigation maintenance in Bellingham Bay, two other 
waterways are expected to yield materials to be disposed at the Bellingham Bay 
nondispersive site. 

• Fidalgo Bay's Cspsante Waterway, is 2,850 feet long, 150 feet to 250 
feet wide and 12 feet deep, This is in the north part of the Bay, east of 
Q Avenue. Additionally, a barge navigation channel is further south in 
the Bay end isl mile long, 150 feet wide, and 18 feet deep, providing 
passage from Guemes channel to an industrial complex. 

• The Lunrni Bay navigation channel is a project proposed to be completed 
in IT 1990, if authorized. Thie channel will be 7,300 feet long, 100 feet 
wide and 12 feet deep at MLLW. It will lead from Lumnii Bay to a moorage 
basin and serve the moorage needs of Indian and non-Indian fishing vessels 
and pleasure boats. 

(3) Dredging and Disposal Acttrlli, The Bellingham area was served 
by two unconfined, open-water sites during the 1970 to 1985 period. These 
disposal sites were at Bellingham Bay and Bellingham Channel, where 766,000 
end 1,147,000 c.y. were dispoeed reepectively. This represents about 24 
percent of the total material dredged in all Phase 11 areas during the last 15 
years and about 59 percent of that disposed in unconfined open water. 

For the period 1985 to 2000, three areas to be dredged in the Bellingham area 
are expected to yield a total of 3,077,000 c.y., which includes 1,470,000 c.y. 
of Lummi Bay dredged materiel slated for use in marina construction. Within 
the total, volumes of dredged meterial could be found suitable for disposal at 
the Bellingham Bay site are shown on table 3.8. 

(4) Native Am~rican Treaty Fishing. The LU11111i, Nooksack, and 
Swinomish Indians have usual and accustomed tribal fishing places in the 
vicinity of the Bellingham Bay proposed nondisperaive disposal site. The 
Swinomish Tribe does not fish north of a line from Point Francis to Post 
Point, nor in Hale Pass, The Suquamish Tribe does not currently fish in 
Bellingham Bay, although it has usual and accustomed fishing sites there. 
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Nonsalmon Indian harvests, including shellfish and nonsalmon finfish, totaled 
a yearly average of 184,339 pounds over the 1985 through 1987 period. 
Shellfish, the dominant group, were led by little neck cl""'s (average 46,478 
pounds) and Dungeness crabs (average 118,502 pounds). Leading salmon species 
(within the average yearly total of 1,300, 128 poU11da), in order of importance 
for the 1985-1987 averaged period, were: Chinook (600,533 poU11ds), coho 
(435,768 pounds) and chum (245,606 pounds). 

TABLE 3.8 

PROJECTED VOLUMES OF DREDGED MATERIAL 
THAT COULD BE SUITABLE FOR ms 

BELLINGHAM BAY DISPOSAL SITE 
1985-2000 1/ 

Dredging Area 

Bellingham Bay 
Fidalgo Bay (incl\lding Anacortes) 
LUO'llli Bay 
TOTAL 

Volwue {c,y,l 

756,000 
384,000 
41.500 

1,181,500 

Note: The Fidalgo Ray and u.:Dlllli Bay locations will each yield an additional 
equal volume of dredged material considered not likely to pass PSDDA 
guidelines for designated noodispersive disposal sites. 

1/See table 2.6b for the volume currently expected to be discharged at this 
site over the period 1985-2000 (550,500 c.y,). 

Salmon harvest management periods in reporting 
Northwest Indian Fiaheries C0111111ission, 1988). 

area 7B are as follows (WDF and 
~inor adjustments may occur. 

Spring chinook - April 15 to July 18 (11111inly near the mouth of the 
Nooksack River) 

Fall Chinook - August 2 to September 7 
Pink salmon - June 30 to Au,guat 17 (odd years) 
Coho - September 8 to October 26 
Chum {nomal) - October 27 to December 14 
Steelhead are also fished in January and February. 

The main Indian finfishing method in the area of the proposed Bellingham Bay 
disposal site is drift gill nets, although the Lllllllli Tribe also uses purse 
seines. Areas where the Swinmnish Tribe concentrates its fishery for coho 
salmon are between Rainbow Bridge and the Burlington Northern railroad bridge 
in Swinomish Channel and in the southvest channel of Bellingham Bay. The 
Lummi Tribe's other major fishing areas are nearshore in the bay. The letter 
of COIIIDent from the LUllllli Tribe states that significant marine resources exist 
at the Bellingham Bay disposal site. This conclusion is not supported by 
information available to the PSDDA agencies. Additional consultation has 
occurred with Lwr,,,i Indian Fisheries ia an effort to resolve Indian concerns 
about the affected environment. See exhibits C (responses to LU11111i Indian 
Business Council comment letter) and F (Indian consultation). 
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(5) Non-Indian Comgercial and Recreation Fishing. In addition to 
Indian fishing Bellingham Bay supports a non-Indian conmercial and a 
recreational fishery. Only 2.9 percent of the 1985 to 1987 annual average 
finfish harvest of 2,704,267 pounds was nonsalmon. This figure includes the 
Indian catch (see section 3.03c(4)). Catches were led by starry flounder 
which had 30,633 pounds total catch in 1987. The annual average shellfish 
harvest for the 1985 to 1987 period, including the Indian catch, amounted to 
313,568 pounds. Thia harvest was led by Dungeness crabs, with a 200,016-pound 
total catch in 1987. 

Total annual salmon harvests in Bellingham Bay from 1985 to 1987 averaged 
2,625,843 pounds, including the Indian catch. The 1987 total harvest figures 
for leading species of salmon taken were: sockeye, 936,970 pounds; chinook, 
768,109 pounds; and chwn, 572,674 pounds. 

No sport salmon, harvest figures are available for Bellingham Bay (however, see 
Rosario discussion below, for data from the San Juan Islands). 

(6) EsthetkSetting. The esthetic setting in Bellingham Bay is 
primarily the Bay itself, the boat traffic in the bay, the islands, and the 
Olympic Mountains. This setting can be viewed from the city shoreline, from 
bluffs overlooking the Hooksack River drainage, from the harbor industrial 
area, and from tall buildings in the central business district. Public access 
to the shoreline area includes a 11J11Sll city park in the southern industrial 
area, the city waterfront, Chuckanut Bay and Lwnmi Island. 

3.04 North Sowid - Rosario Strait (Dispersive). Figure 2.5 shows the 
selected and alternate disposal sites in Rosario Strait. The 2SF is located 
approximately 1-3/4 nautical miles south of Reef Point on Cypress Island in 
water approximately 230 feet deep, The channel to the northwest of the ZSF is 
narrow and deep, bounded on the east and west by small islands, while the 
channel to the east is shallow and contains several shoals. The strait is one 
of two major passage ways between the Strait of Georgia to the north and the 
Strait of Juan de Fuca to the southwest (the other is Haro Strait). 

a. Physical Envirpnment. 

(1) Geology. The Skagit-Samish Basins represent the largest unit 
within the Puget Sound area. Within their boundaries exist numerous rivers, 
streams, and lakes, and a relatively large and busy reach which includs 
several large islands. The boundaries encompass the Skagit River, the 
moderate-sized Samish River system, and several smaller independent drainages 
including various sloughs. Nonstream freshwater areas comprise 450 lakes and 
reservoirs of a total 25,160 acres and 46 fann ponds of 23 acres. The ifflpact 
of glaciation in the Rosario Strait area was described in section 3.0la(l). 
Ice at this location is believed to have reached a maximum thickness of 
approximately 4,250 feet. 

(2) Water Quality. Water quality in the area is classified as Class 
A according to 1984 Washington State Department of Ecology standards. At 
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present time however, Rosario Strait is closed to shellfish harvesting due to 
PSP levels that have been found in eome ebellfieh. The highly dynamic tidal 
currents in this area assure well mi:.ced waters and relatively 80od water 
quality. Data frDm north of Protection Island, near the southern end of 
Rosario Strait, sho..- salinitea ranging between 30 and 32 ppt, throughout the 
year. Some reduction in salinity can be expected further north, in Rosario 
Strait proper, due to the influence of the Nooksack and the Skagit Rivers. 
The Skagit's discharge (annual average 16,670 c.f.s.) (EPA 1983) peaks in late 
spring, and lowers salinities near Deception Pase in particular. Temperatures 
in these well....,,ixed waters range from about 6.5 degrees C (bottom) to about 11 
degrees Cina seasonally warined thin upper layer. Dissolved oxygen 
concentrations range from sbout 9 mg/1 (surface) to about 4 mg/1 (bottom) 
(Collias, et al., 1974). 

Rosario Strait is remote from point source discharges. The well-mixed waters 
dilute and disperse any contB111inants borne westward from Bellingham Bay or 
through Deception Pass. In May 1980, dissolved cadmium measured 0.067 ppb, 
dissolved nickel was 0.25 ppb, and dissolved copper was Q.22 ppb, in this area 
(A. J. Paulson, personal conmwiication). Prohibitions on butter clam 
harvesting due to red tide contB111ination frequently occur seasonally in this 
area. 

(3) Currents and Sediment Transport. Field data from within and 
ad::pcent to the ZSF indicate that mean speeds between 36 and 69 cm per second 
oc~r in all the surrounding channels. A mean speed of 51 e,m/sec was measured 
on 1the southeast edge of the ZSF. Peak: speeds in the neighborhood of 100 
cm/sec durin8 nearly all tidal exchanges, and a single layer net flow 
southward toward the inner Strait of Juan de Fuca is evident. 

(4) !1arine and Estuarine Sediments- Roberts' (1979) surface sediment 
charts are the only source of data for the area. These charts indicate large 
expanses of gravel and gravelly sand in the east and northwestern corners, 
respectively, of the proposed disposal site. The nesrest sampling station for 
which sediment data are available was about 3 roiles northeast of this site. 
This 1929 sample was described as "coarse fraction cobble, shell fragments, 
little coarse sand'" (Shelford, et al., 1935). These data are consistent with 
a highly dynamic marine environment, which disperses finer materials and moves 
coarser materiels. 

Analysis of HPAHa in sediments from a sampling station in the eastern part of 
the proposed disposal site yielded a result of 72 ppb (Barrick and Prahl, 
1987). Concentrations of other chemicals of concern near the site are not 
available. 

(5) Air Quality. The Northwest Air Pollution Control Authority 
(NWAPCA) has jurisdiction over Rossrio Straits air quality. NWAPCA 
administers and enforces air pollution control standards and re8ulations and 
is reponsible for implementing the requirements of the State of Washington and 
Federal Clean Air Acts. Air quality in the area is considered to be good • 
The area is considered attains applicable standards for primary pollutants 
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(carbon monoxide (CO), suspended particulates, and sulphur dioxide), e~cept 
for occasional violations of sulfur dioxide levels recorded at the March Point 
Station (HWAPCA, 1988). 

b. Biolo1lcal Environment

(!) Benthic Cpmmunities, 

(a) Nearshore Intertidal/Shallow Subtidal Habitats, Rocky 
Bottom Habitats: Ihh discusshm is taken from "The Biological SBmpling 
Program of Intertidal Habitats of Northern Puget Sound" by Smith and Webber 
(1978) and from the FEIS for Ship Harbor Marina (City of Anacortes, 1984). 
These two docunients describe the intertidal/shallow subtidal communities of 
Fidalgo Head, Shannon Point, and Ship Harbor, and are considered 
representative of shorelines of the islands surrounding the two alternative 
sites in the Rosario Strait. See figure 3.21. 

The C0111Dunities described for Fidalgo Head are located on rocky substrates and 
co11111on macroalgae are J@mlnaria and Nereocrstis sp, Smith and Webber (1978) 
found 198 species of which 122 were invertebrates and 76 were algal species. 
Of the invertebrates, crustaceans accounted for 39 species, mollusks accounted 
for 38 species, and polychaetes comprised 34 species. Of the crustacean 
species, 11 were decapods, 10 were isopods, and 7 were barnacles 
(Cirripedia). The mollusks were heavily dOIQinated by gastropods, with 27 
species. The bivalves consisted of 4 species, and the remainder, mainly 
chitons comprised 7 species. Barnacle biomass constituted over 95 percent of 
the total invertebrate biomass from -1 foot (MLLW) to +4 feet (HLLW). TIie 
largest and most abundant was Balanue carioeue (rock barnacle). Gastropods 
were composed almost entirely of limpets and marine anails, reaching a maximum 
abundance near +l foot (MU~). 

Decapods were the next largest group described by Smith and Webber (1978) in 
terms of biomass, and were COIQposed principally of two genus of crabs. 
Pugettia gracilis (decorator crab) was abundant within the algae rich lower 
beach up to +2.S feet (MLLW). The hermit crab, Psaurus sp. was found in 
variable densities over the entire beach frOIQ -1 foot to +7 feet (MLLW), and 
was most abundant near +3 feet (HLLW). 

Isopods exhibited a narrow range of abwidance with maximum densities at about 
+2 feet (HLLW). The most widely distributed was Idotea wosnesenskii
Axnphipods were found throu,ghout all elevations of low and mid-beach with 
maximum density at shout +l foot (MLLW). 

Bivalves were dominated by nrtilus &dulie and three species of polychaetes 
were considered co1m1on (Nereis sp. and Syllis sp.) with maximum densities near 
+l foot (l'ILLW), 

Hscroalgae were found in maximwn quantitiea within the lowest elevation 
sampled (-2 feet (MLLW)). Three species of green algae were predominant, Dill 
lactuca, Monostroma sp., and Enteromorphs l.iiaii- Bro1m algae were dominated 
by rockweed (Ul.t'.ll.li disticbus). Qedophrlm GeuGile, and Alaria sp. Red algae 
were dominated hy Giaartina sp, and Rhodoroels l.i:u.:.il:i;. 
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Sand/Mud Bottom Habitats: Intertidal habitats st Ship Harbor are 
characterized bys high diversity of invertebrates typical of similar beaches 
in the area. Distinct zcmstions or subhabitats observed are discussed below. 

Very few organisms were found in the suprslittorsl fringe. Mites and 
amphipods were most co111110n in this zone. The upper midlittoral zone elltends 
from +4 feet to +7 feet (MUW) and dominant inhabitants were the barnacle 
(B&lanus alaodula). the snail, Littorina aitkeana, and the isopod 
Gnatimosphaeroma ore1onenea. Littorina ecutullee (snail) and Iranseaella 
lan.t.il...la (small clam) were restricted to the lower midlittoral zone (+4 feet 
to 0.0 feet (MLLW). The infralittoral fringe (O.O feet to -3.5 feet (NLLW) 
was dO!llinated by the clams. Macoma baltice. M- ioquineta. and Transe:oeJJ.a_ 
tantilla. The a,nall snail Lacwia varig1ate resided in eelgrass beds located 
in the upper portion of this zone. 

Infauna described for the lower intertidal and shallow subtidal zones were the 
Dungeness crab (Cancer productw,), Thais l"IR@llasa (snail), large anemone 
(Metridin:m Benile), small anemone {Epiactia prolifera), six rayed starfish 
(!&~ heJtactisl, and small crabs such as Pugettia gracilis, which were 
attached to the eelgrass blades. 

Pebble/Gravel Habitats: Pebble/gravel habitats such as found on Guemes Island 
(Gueines Channel) are dominated by crustaceans and polychaetes. Isopods were 
dominated by Exosphaerom, TelUll, between elevations 2.5 feet and 4.0 feet 
(MLL~). Fifteen species of polychaetes were found including Armaadia brevia 
and Nereia sp. Barnacles were the next moat abundant tsxs fouod in terms of 
biomass. Balanus glandula. and». crenatus- Gastropods were the dominant 
mollL1Sks, but only one Lacuna sp, was fonnd cm a regular basis. Bivalves were 
represented by l'\ytilue edulie in the middle intertidal and Ma.coma sp. in the 
lower intertidal zone, Alllphipods, while abundant numerically, showed low 
biomass, with highest nwnbers fowid in detritus and moist sediment just above 
the water's edge. Decapods were generally rare due to lack of protective 
cover. 

Macroalgae were generally rare with only three species being represented in 
the intertidal zone, Entenuorpha l.inr.a, J1.l.ya sp., and Gi1artina sp., and were 
principally found attached to pebbles in the llJW to midlittoral zones. 

(b) Invertebrate Resources-Preferred Site and Alternau..-6lli.s_ 
lR!u;.a>io Strait}. Natural resource investigations were conducted during April 
and October 1987 by the Oniveraity of Washington Fisheries Research Institute 
on and around the Rosario Strait Zone of Siting Feasibility (ZSF) (Dinnel, et 
al., 1988). These investigations were necessarily conducted with a rock 
dredge due to the swift currents and extremelly coarse sediments ranging from 
gravel/cobble to rock bottom. These studies indicated that the resources were 
relatively impoverished. Dungeness and rock crabs were coo,pletely absent 
during both seasons. Only B.1118.ll n\llllbers of psndalid shriJllp, mostly~- d.alli!.e 
were collected st each station (figure 3.22). Pink scallops, sea urchins 
(Strongylocentrotus pallidua), and mussels (Mpdiolw, ep.) were fairly common 
in SS!llples collected at the southern end of Rosario Straits, well removed from 
the ZSF (figure 3.22). 
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(2) Plankton Cmmnmities. Phytoplankton and zooplankton communities 
are generally ubiquitous throughout Puget Sound but exhibit tremendous spatial 
and temporal variations in species casposition 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 Fishea-

(a) AnadromoUG Fish Resources, The Rosario Strait ZSF is located 
near the Skagit-Sa111ish River basins, which support important runs of salmon 
and trout. Figure 3.23 depicts tbe timiug of salmon and sea.-un trout 
freshwater life phases in the Slr.agit-Sa111ish Basins, All five Pacific salmon 
species utilize the various drainages in this region. These include spring 
and fall races of chinook, coho, pink, chum, and eockeye salmon. Also, each 
of the anadromous glllDefiah occure here, including auamer and winter steelhead 
trout, cutthroat trout, and searun Dolly Vardrm char. Inventory and 
distribution of all species life histories are delineated in detail in the 
comprehensive study of water and related land reaources report (Pacific 
Northweat River Basins Coumission, 1970). In ganeral, all sal.JDon opecies 
e~cept spring chinook exbibit adult upstre .... migrations in the period between 
late &\11111\er and late fall, and juvenile outmigrations between late winter and 
late spring, Spring Chinook adults exhibit upstrea1D migrationo from mid-April 
to late July. 

Juveniles outmigrate during late spring. For steelhead trout, s\llllffler 
steelhead sdults inllligrate from mid-April to mid--October, while the winter 
adults inmigrate between November and June. Juveniles of both races 
outmigrate in late spring. Adult upstrelllD migration of eearun cutthrout and 
searun Dolly Varden char occur between June and January. J""enile 
outmigration occurs between mid-March and early July, 

(b) ~arine Fish/Bottomfish Resources, The selected and alternative eites 
are located away from important marine fish resourcea, including surf smelt 
spawning beaches, Pacific herring spawning and holding areas, and groundfish 
resource and fishing areas in the Rosario Strait (Pay, et al., 1987), Neritic 
schooling fishee utilize the general area where the alternative sites are 
located. These include juvenile Pacific herring, Pacific sand lance, northern 
anchovy, surf smelt, and longfin smelt. Some of these species are present for 
only part of their life history in the region, As in the case of Pacific 
herring, which occupy neritic waters for their first year, then migrate toward 
the ocean (Simmstad, et al., 1979). 

Bottomfish investigations were limited during disposal site selection studies, 
due to the rocky natural of the bottom, thereby preventing the use of bealD and 
otter trawls, and necessitating the use of a rock dredge, The rock dredge io 
not an efficient sampler for fishes, Dominant species collected are not 
necessarily representative of bottom fish in the area. The dominant species 
collected in April was the ringtail snailfish, with incidental catches of 
Dover sole, Pacific sandlance, northern sculpin, marbled snailfish, slipskin 
snailfish, and the smooth alligatorfish. The October collections consisted 
entirely of Pacific sandlance, 
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{4) Marine MaPJPo!s, Of all the Phase II disposal sites, the Rosario 

strait sites host the largest variety and number of marine manmals. In 
addition, four pods of killer whales may be seen in the vicinity of the San 
Juan Islands (Everitt, et al,, 1979). Harbor seals have major nursery and 
haul-out areas at Williamson Rocks, Bird Rocks, Peapod Rocks, Pointer Island, 
and Allan Island (Everitt, et al., 1979), Northern sea lions have haul-out 
areas on Sucia Island and Long Island (off southwest corner of Lopez Island), 
according to the Puget Sound Environmental Atlas (Day et al., 1987). 
California sea lions have been observed on Sucia Island in the northern San 
Juan Islands (Puget Sound Environmental Atlas, 1987), A fair number of minke 
whale sightings are recorded from all the waters surrounding and within the 
San Juan archipelago, though sightings from Rosario Strait are infrequent. 
Harbor porpoise, Dall's porpoise and river otter are all regularly observed in 
Rosario Strait. According to Everitt, et al. (1979), Rosario Strait appears 
to be an important area for harbor porpoise throughout the year. This species 
favors protected waters, while the Dall's porpoise seems to prefer offshore 
waters. 

(S) Waterbirds. Generally, the north sound is far more productive 
(i.e., there are many more breeding colonies and larger populations) for 
waterbirds than south sound. The major colonies occur at Protection Island, 
Smith and Minor Islands, Williamson and Bird Rocks, Colville Island, Puffin 
Island, Sisier Islands, and Viti Rocks. The most widespread breeding birds at 
these colonies are (usually) glaucous-winged gulls. Pelagic cormorants are 
the next most n\llllerous, widespread breeding bird (Varoujean, undated; Day et 
al., 1987). During a study in 1978 and 1979, 1,700 nesting pairs of seabirds 
were counted in the Rosario Strait Ares (Wahl, et al., 1981). Glaucous-winged 
gulls comprised about 75 percent of this number. 

(6) Endangered and Threatened Species- Although gray whales have 
been sighted virt\J,Slly throughout Puget Sound, sightings in the San Juans and 
Rosario Strait are conopicuouely absant (Everitt, et al., 1979), No other 
endangered cetaceans have been observed near Rosario Strait in recent years. 
Peregrine falcons and bald eagles are both preoent throughout the year in the 
vicinity of Rosario Strait. The abundance of seabird colonies in spring and 
Sllffllller, sa well ss wintering waterfowl, provide a consistent and reliable 
source of prey through most of the Jeer. Five bald eagle nests are located 
within a few miles of hoth disposal sites. 

c. Hwn11n EnvirOJllPent-

(l) Soc:ial and 11.<:onomk Features. The dredging areas that will use 
the Rosario Strait unconfined, open-water disposal site include the city of 
Anacortes, San Juan County and part of Ialand County and Skagit County and 
other s111Sll conmuntties sueb as Friday Barbor, Orcas and Shaw (see section 
(2)). San Juan County had a population of 9,200 in 1987, and ranked 33rd in 
the state, Population has increased by 1,362 since 1980 due to increases in 
second hnmes and tourism supporting the local economy. Population forecasts 
by the Washington $tate Office of Financial Management show the population of 
San Juan Co)llltJ remaining relativelJ stable increasing to only 9,990 by the 
year 2000. Anacortes is the largest conmunity in the area with a l9B7 
population of 10,160 (3gth in the State). 
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(2) Navigation Development. Swinomish Channel, a natural waterway 
connecting Skagit Bay and Padilla Blly requires dredging, with the material 
destined for disposal at Rosario Strait. Part of this dredging will be 
accomplished through an existing Federal project, and part through a Port of 
Skagit project and through other agencies. Swinomish Channel is dredged to 
maintain a navigable length of 11 miles, with a of width of 100 feet and depth 
of 12 feet. Some parts of the channel remain naturally deep enough for 
navigation so will not be dredged. The vaten,ay baa a comparatively shallow 
draft at MLLW. Usage includes apprUX11111tely 10,000 to 12,000 a ..... 11, primarily 
recreational, boats per year (J. Blanchard, Port of Skagit, personal 
conmunication, September 1988). 

(3) Dredging and Diapo&al Activity. Dredged 111Steriat from the 
Roaario Strait service area was disposed at the Padilla Bay and Skagit Bay DNR 
unconfined, open-water sites during the 1970 to 1985 period. Volumes of 
133,000 c,y. and 173,000 c.y. were disposed at these sites respectively. The 
total of these volumes represents about 9 perceot of the dredged material 
discharged at Phase II area unconfined open-ater sites (see table 3.9) over 
this same period. 

For the period 1985 to 2000, four areas sre to be dredged in the Rosario 
Strait ares. Table 3,9 shows volllffles of material that could be found suitable 
for disposal at tbc Rosario Strait site. 

TABLE 3,9 

PROJECTED VOLUHES OF DREDGED MATERIAL 
THAT COUJ.JI BE SU11'AJILE FOR THE 

ROSAR.IO STRAIT DISPOSAL SITE 
1985-2000 1/ 

Dredging Area 

Swinomiah Channel 
(including Skagit Bay) 

Blaine 
San Juan lslande 
Whidbey Island 

TOTAL 

Volume (c,y,) 

1,179,000 
350,000 
165,000 
107,000 

1,801,000 

All this material is expected to meet PSDDA guidelines for disposal at the 
proposed Phase II Rosario Strait dispersive site. 

!/See table 2.7c for the volume currently expected to be diacharged at this 
site over the period 1985-2000 (1,315,000 c.y.) • 
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Salmon catches IIIBke up over 99 percent of the total Indian harvest in this 
area, and averaged 8,442,336 pounds per year over the 1985-1987 period. The 
leading species was sockeye, with an aruu,a·l aver11ge yield of 4,661,512 
pounds. Chum salmon sveragli!d 215,833 pounds, and coho averaged 231,714 
pounds. Pink salmon average catch for the period was 5,231,305 pounds. 

Salmon harvest management periods in Reporting Area 7 are as follovs, as 
stated (1988) by the Washington Depertment c,f Fisheries and the Northwest 
Indian Fisheries CO!llllission. llfinor modifications mey occur. 

Spring chinook - April 15 to June IS 
Fall chinook - Jwte 16 to September 6 
Pink (odd yeai-s) - Auguat 22 to September 13 
Coho - Septembtt 1 to October 12 (short run allocation to Swinomish Tribe) 
Chum (norlllal/late) October l to December 17 
Sockeye (blo runs) - June 5 to October l 

Indian fisht-ag methods used in areas near the sele,cted Rosario Strait disposal 
site incloo.! gill nets and purse seines. The Swinomish Tribe, for exmRple, 
operates purse seines near the San Juan Islands in the vicinity of 
promontories. The Suqusmish fish !!Xtensively from July 15 to August 30, ~ore 
sporadically thereafter until Movember 15; Indian gill netters for sockeye 
concentrate in the westem part of Rosario Strait. Coho are fished in 
offshore waters ,md chum in nr:,re nesrshore waters. 

(4) NatW Americon Treaty Flebina - Roaerio Strnit- ~ total of 
eight Indian tribes have usual and accustomed fiahing places in the vicinity 
of the Rosario Strait dispersive dispo■sl site. Of these, the Lummi and 
SwinOlllish Trlbea are the most active due to proximity. Other tribes having 
fishing rights in the area are the Jameetown, Lower Elwha, and Port Gamble 
Klellam Ttibes, the Nooksack Tribe, the Suquamish Tribe and the tulalip Tribe. 

Catch statiatica for Native ABN,rican fishing are available fron, the IIDF'a San 
Juan Islands reporting area, and thia encompasses Rosario Strait. For the 
1985~19g7 period, the average yearly nhellfieh and nonsslmon finfish catch 
total •as only 2,149 po,mds. Dogfish is the largest single ite,,, in this group. 

(S) Non-Indian Ql'.D)ft!Cial nod Recreational Fiahin&• The Rosario 
Strait ares supports a non-Indian c.-rcial ands recreational fishery, in 
addition to Indian fishing. Of the .to..l&1 finfish harvest reported for the 
surrounding San Ju.an Islands aroa, only 2.9 percent of the 1985 to 1987 annual 
average of 16,964,751 pounds waa nonsalmon. This figure, which includes the 
Indian catch (see section 3.04c(4)), was led by rock sole and dogfish, with 
total 1987 catches of 977,977 and 165,466 pounds reapectively. The rock sole 
harvest reflects a boom year and 1kews the 3-yesr nnnsslmon average catch 
figure upwards. 

The annual shellfish harvest including the Indian catch, frou, the seme San 
Juan Islands reporting area for the 1985 to 1987 period averaged 565,226 
pounds. The 1987 harve~t w~ led by••• urchins and sea cucumbers at a 
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combined catch of 1,204,176 pounds, This "bomn" harvest figure significantly 
increases the overall shellfish 3-year average. 

Annual salmon harvests for the San Juan Islands reporting area from 1985 to 
1987 averaged 16,472,773 pounds, including the 1987 Indian harvest figures for 
sockeye and pink at 6,897,455 and 4,927,905 pounds, respectively. (Pink 
salmon catch is the "odd year" run figure.) 

The 1986 sport catch of chinook, coho, and sockeye salmon for the San Juan 
Islands area was reported as 27,550 fioh (Wasbiogton Department of Fisheries, 
1986). 

(6) Esthetic Setting. The esthetic setting is Rosario Strait and 
Guemes Channel, including seabirds, marine 1D8'11118ls, and a wide variety of 
ship/boat traffic (recreational lllld SO!lle c0111Dercial including fishing), 
Anacortes, Whidbey, Lopez and other 91111Lll Islands. The principal views of 
this setting are from islands contiguous to the site. Public accesses are 
from the city of Anacortes, and Blakeley, Decatur and Lopez Islands. 

3.os North Sound; Port Angeles (Dispersive}. 

s. Physical Environment, 

(1) Geology. Figure 2.7 shows the selected and alternative disposal 
sites in the Port Angeles area. The ZSF is located approxllllately ~ miles 
north of Port Angeles in water approximately 435 feet deep. The bathymetry of 
the area shows a gradual sloping bottom from midchannel to the southern 
shoreline. Just to the west of the ZSF is a aill atretching from a point west 
of Port Angeles to Vancouver Island. Thia feature helps restrict flow of 
sediments in the Puget Sound. The impact of glaciation in the Port Angeles 
area was similar to that occuring at the other sites in the Puget Sound. 
Refer to section 3.0la(l) for further details on glaciation. Ice during the 
Pleistocene period is believed to have reached a thickness of 3,950 to 4,250 
feet in Strait of Juan de Fucs (Burne, 1985). The region has been glaciated 
several times in the past and, as a result, much of the bedrock is buried by 
thick glacial and interglacial deposits, 1118l1tled by a variable thickness of 
recent marine sediments (Northern Tier Pipeline EIS, 1980). 

(2) Water Quality. Water quality in the area i& Class A according to 
1984 Wsshington State Department of Ecology atandarde. The Port Angeles area 
is strongly influenced by the powerful flushing which takes place in the 
Strait of Juan de Fuca. Compared to the strong tidal currenta, the 1,506 
c.f.s. average annual river discharge fro,,, the Elwha River to the west is 
relatively insignificant. Similarly, other rivers along the south aide of the 
strait in this area seldom cause salinities to fall below 30 ppt at the 
surface. Temperatures exhibit a relatively small range, from about 6.5 
degrees C (bottom) to B8 much 88 11 degrees or 12 degrees Cat the surface, in 
the autumn. Dissolved oxygen concentrations range frClll about 8 mg/1 (surface) 
to about 4.5 mg (bottom) (Collies, et al., 1974) • 
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Three major 
area, and a 
the future. 

point source diacharses are located in the Port Angeles harbor 
large Japanese-financed llDDbering operation is slated there for 

ITT Rayonier releaeea e totel 15,200 million gallons per year of 
fr0111 two local outfalls, including 15 million pounds of euspended 

year. Strong currents disperse these and erodinJ shoreline 
pulp wastes 
solids per 
materials. 

Port Angeles has a Combined Sewer Overflow system which produces elevated 
bacteria levels during certain weather events. However, tlte dispersive 
capabilities of the marine waters (especially outside the city's harbor) 
should normally preclude contmnination of shellfish. Measurements of the 
surface microlayer were taken in 1985 from within Port Angeles Barbor. 
Results indicated total metals present at 471 mg/1, with lead (314 mg/1) and 
zinc (141 mg/1), and total aromatics at 591 mg/1 (Hardy et al., 1987). In May 
1980, st an open-water station in the Strait of Juan de Fuca about 20 nautical 
miles west of Port Angeles, dissolved cad.milDD measured 0.089 ppb, dissolved 
nickel was 0.56 ppb, and dissolved copper was 0.28 ppb (Paulson and Feely, 
1985). 

(3) Currents and Sediment Transport. Altbouah no tidal curi:--ent data 
have been collected within the ZSF, n\Zlleroua current meter stations 
surrounding it and Crean's (1983) numerical model results indicate mean speeds 
for the ZSF are between 30 ,md 50 cm/sec. There is a two-layered flow, 
seaward near the surface and landward in the lower depths. The division 
batween these two layers is not well defined, but is probably located at a 
depth of between 30 to 50 meters. The spring ebb sn.d neap flood tidal 
currents are estilllated to have peak speeds of about 125 an/sec. The spring 
flood has an estimated peak speed of about 100 Clfl/sec. and the neap ebb has a 
peak speed of about 65 cm/sac. The ebb tides flow westarly and the flood 
tides flow easterly. 

(~) Marine and E&tnarine Sediments. Few data are available on the 
sediments in and around the selected Port Angeles disposal site. Roberts' 
(1979) indicates that sediments are mostly sands to the south of the site. 
Granulometric data from a 1966 SBmpling station 113 metere deep, about 2 miles 
to the southwest of the site, were listed as: 70 percent sand, 18 pareent 
silt, and 12 percent clay (IOUBC, 1966). The location in the Strait of J\lan 
de Fuca is coneistant witb higb energy marine currsn.te and coarser materials. 

The nearest location to the &elected Port Angeles disposal site for which 
sediment ehamistry anel7ses are available is a station directly south of the 
tip of Ediz Hook. It is not clear tbat the eediment contents in this more 
protected area those at the site; however, arsenic was listed at lU ppm, 
mercury at 0.051 ppm, and TOC at 47 ppt (Crecalius, et al., 1975). 
Concentrations of other chMDical auhstancea in or near the site ara not 
available. 

(5) A1r Quality. The Olympic Air Pollution Control Authority (OAPCA) 
has jurisdiction over Port Angeles air quality. OAPCA administers and 
enforces air pollution control stsn.da.rds and regulations and is reponsible for 
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implementing the re~uiremento of the Stote of Waohington and Federal Clean Air 
Acts. Two measurement stations are located in the Port Angeles area. 
Pollution from the Port Angelee area tends to disperse frmn the area moving 
along the shoreline. In general, the area is in attaiflml!1lt for Federal and 
State standards with occasional violations of the daily State standard for 
total auapended particulates and sulfur diOl<ide. 

In 1987, the State standard for total suspended particulates was exceeded on 1 
day. In 1986, the standsrd was exceeded for 2 days and in 1985, 1 day. Stete 
stendards for sulfur dioxide were exceeded three times in 1986 and once in 
198). 

b. Biological Environment, 

(1) Benthic CllDIQWlitieB-

(a) Nearshore lntertidal{Shallow Subtidal Habitats, The 
following description is based on a 2-year study by Nyblade (1979) and from a 
swmiary assessment by Kopenski and Long (1981), the former pertaining to 
intertidal and shallow aubtidal benthoa along the Strait of Juan de Fuca (from 
3.23), the latter a general synopsis of the nearshore enviroUUlent in northern. 
Puget Sowid and the Strait of Juan de Fuca. 

Exposed intertidal sand and gravel habitats contsine relatively sparse, 
simple, low-diversity coanunitiea dominated by worms and small Crustacea, 
Protected soft-sediment habitats exhibited dense, very diverse infawial 
colllllunitiea dominated by a vast array of polycllaete species, small and large 
bivalves, and small and large crustaceans. Cobble !llld rock areas contained 
the richest communities with the largest standing crop biomass. Cobble snd 
rock communities were dominated by macro-alpe, herbivorous gastropods, 
barnacles, mussels, large and small crustaceans, Subtid.al rock areas were 
equally rich. Conmunities there contained a large variety of algae, 
gastropods, small crustaceans, and the domill8flt algal grazers, sea urchins. 
Subtidal soft sediment aress were also species rich, but standing crop was 
much lower. Communities in these areas contained literally hw>dreds of 
species of polychaetea including a wide variety of small bivalves and 
crustaceans. 

Over 1,000 different plant and an!Jnal species were collected during the 
study. The biota observed along the strait were generally more diverse and 
dense, especially on rock, than those folDld iu the San Juan Islands, and 
roughly equivalent to those found in the Anacortes-Bellingham area. Very few 
organiams found on rock were found in mixed....,,ud or other unconsolidated 
beaches. Cobble beaches exhibited a mixture of species indigenous to both 
rock and unconsolidated habitat types, Species richness values ranged from a 
high of 177 (Tongue Point +O feet (MLLII)) to a low of 1 (Dungeneas Spit +6 
feet (MLLW)) See figure 3.23. Numbers of species were usually highest at 
locations with rocky llabitat, followed by cobble, mf'ed mud, sand, and gravel 
habitats. Densities ranged from a high of 56,874/m Jamestown +6 feet (MLLW)) 
to a low of 44/m2 (1"in Rivera +6 feet (MLUI)). Deneities were highest at 
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lower tidal elevations and usually lowest on sand and gravel beaches. Figure 
3.23 showa the spatial abundances obser,,ed along the Strait of J'.j'1 de Fuca at 
three tidal elevations. Rio.ass ranged frlllll a high of 11,375 g/m (Pillar 
Point +O feet (HLijj') to a low of lesa than 2 g/m2 (Dungenesa +6 feet (HLLW). 
High bi01110as areas were generally associated with rocky habitats where large 
organia:ins ganerally dominated tbe weight of biota present. Stron1 vertical 
zonations were observed at all but the most exposed gravel and sand habitats. 

Benthic c1>11111unity density, species richness and biOIIIO&S were generally higher 
in spring and sllllEIBr than in fall and winter. Kicroscale variations in 
habitat type, wave exposure, shoreline slope, water quality, and other 
environmenta4 factors also contributed to seasonal variations observed in the 
kinda and abundances of biota. 

Subtidal banthic orga,niams wen, generally more abunda,nt in by mixed-mud 
habitats than in other areas. Gravel habitats generally exhibited the lowest 
abundancea. Huo,bers of specias were roughly equivalent in all areas, 
generally showing a small increase from wast to east alOl'.lg the strait. 
Biomass alao generally increased in an eastward directiOQ aloog the Strait, 
except where a highly productive, rocky habitat was exhibited. Little 
seasonal or annual variability in COIIIDUllities was found during the 2-year 
study. ~ean species richaess, diveraity, and c1111111unity similarity gave little 
evidence of seasonal or annual changes. 

(bl Invcrtebrat1 Beaource1 - Selected ADd Alternat.e..JU.tllll. 
Natural ra•anrce investigations were conducted during April and Octolier 1987 
by tbe University of Wasbin&tOl'.I Fisheries Research Institute in and around the 
Port Angelsa ZSF. these Ulveatigations were restricted to studies conducted 
with a beam trawl and an otter trawl. No benthic infallll$1 investi1ations were 
conducted on site and observations discussed here will be restricted to -jor 
epifaunal species found durina: tbase limited studies, au.,....tad with data from 
other investigations in the general area. Figure 3.24 depicts cOB111ercially 
important distributions of pandalid shrimp, pink scallops, and sea urchins 
dnring the two seasOQs investigated in the Port Mgelea study area. An 
important finding of these inveatigatiOl'.I was that no crabs were caught in the 
Port Angeles ZSF. A few pa.ndalid eb.rt.p were caught in the April trawls, the 
average deusity was 53 shrimp/hectare (ha); the ~jurity ("out 90 percent) 
were Pandalua borealie. However, catches in October increqed hy more than 
two order• of magnitude due entirely to oettlement af yo\Qll'-of-the-year _l'_. 
borealie (8 to 9 millimeters carapace length). Aver114"e ~i:11-slty epproitiluated 
6,775 shrimp/ha. Unlike Port TOW<1se<1d, no _l'_. WlllllA were ca"9ht in the Port 
Angeles ZSF. Other species caught were _l'_. di@JMI[ 11nd f ggnln~\1,11, both in low 
numbers. 

Distribution of shrimp during April WQS generally uniforiiil1 101f at all 
stations. October shrimp distributions however, were not e'O'en?y distributed 
throughout the ZSF, with about 94 percent of the catch c<>111ing from three 
stations. At these three st•tions, shrimp densities r1111ged frOII 26,462/ha to 
68,927/hs. 
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Figure 3.34 Haps of Port Angeles region of the Strait of Juan de Puca showing 
densities of commercial pandalid shrilll]>. pink scallops and sea 
urchins 9 as estimated from beam trawl catches in April and October 
1987. (o . .-H..... ,Cl-i" ... nt l .- f •I,, l~ 8'8) 
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Pandalid shrl.inp resources were abund8flt during the October sampling period 
averaging almost 7,000 shrimp/ha (i.e., beam trawl collected), and comprised 
almost exclusively of young-of-the-year P1nd1l1Mi bore1lia patChily distributed 
throughout the study area. Densities ranged frdm slow of 3,000 shtimp/ha in 
the preferred site to 55,000 ahrimp/ba at the alten,ative site during this 
season. Corresponding shrimp densities were low in April with 56 shrimp/ha at 
the preferred site and 37 shrimp/ha at the altemative site, Relatively large 
densities of pink scallop were found throughout the Port Angeles study area 
during both seasonal sampling periods: 2,150 scallops/ha at the preferred 
site and 3,300 scallops/ha at the alternative site. Relatively high densities 
of sea urchins, principally Strcmgy]ocentrotue pellldwi- were also fowid 
throughout the study area during both seasons: 2,250 sea urchins/ha at the 
preferred site and 550 sea urchins/ha at the alternative site. Oats are 
lacking on abwidances of pink scallops and sea urchins during winter and 
swm,er. 

Pink scallops were abundant during both April 811d October, with densities 
averaging 2,781/ha and 1,323/ha, respectively. Scallop densities were highest 
in the southern half of the ZSF and one station northeast of the ZSF. 

Sea urchins (StrongyloeenttotJlll pallldwi) were generally abundant in the study 
area, during both seasons. Densities averaged 1,486/ha and 2,260/ha during 
April and October, respectively. However, unlike Port Townsend, the high sea 
urchin densities were not coincid=t with high scallop density &reas. 
Distribution of see urchins wan generally wiiforffl between stations. 

The only oth<lr invertebrate resourc .. s collected in the area were limited to 
moderate numbers of several starfish species and a few sea cucumbers. 

(2) l'l.11.u.l!.~~IIIJ.itie.&.. Phytoplankton 811d t:ooplankton connunitiea 
are generally ubiquitous throughout Puget Sound but exhibit tremendous spatial 
and temporal variations in species composition and abun.dances. The reader is 
referred to section 3.0lb(b) for a general discuesion of bloom periods end 
species succession. 

(3) Anad[OIPOUG end Marine Filbc8-

(a) Anadrnmoue Fieh Resource&- The closest &almonid producing 
rive·r basins to the Port Angeb.s ZSF are the Elwba and 1'ungeneas basins. 
Figure 3.25 depicts the ti.ming of salmon and naflffl. trout fn,shWater lif~ 
phases in Elwhe-·Duu.ieness Basins. These hl!.Bin ■ aup'port ilnpo!;tant flffl.8 of 
salmon and trout. Four Pacific salmon species utili~e tfte various drainages 
in this region: spring and fall r•ces of chinook, coho, pin~, aft'd ch1.lm 
salmon. Also, each of the anadrmnoUB g1UDefiob occurs hen-, including sUlllller 
and winter steelhead trout, cutthroat trout, and seartll'1 Dolly Varden. 
Inventory and distribution of all species life histories ate delineated in 
detail in a comprehensive study of water and related lend resources (Pacific 
Northwest !liver Basins Conmiasion, 1970). Upstream migration tilning overlaps 
considerably as indicated in figure 3.25. In general, all sel~on species 
except ap'ring chinook begin their adult upstream migrations during the period 
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Figure J. 25 Timing of salmon al'ld searun trout fr,11.h-water Hf• phases in Eiwha•Dungeneu B,n(ni 
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between mid-suamer and mid-inter, The adults arrive in the general vicinity 
of Port Angeles several days prior to entering their home river/creeks. 
Juvenile peak outmigrations occur th:rougbout the spring. Pink salmon are the 
exception, with peak juvenile outmigrationa occuring during late winter. 
Spring chinook adults migrate upstrea!Q from mid-ftay to late July. For 
ateelhead trout, sU111Der steelhesd adults inmigrate from early-Nay to 
mid-October, while the winter adults inmigrate between Decl!Jllber and June. 

Surm,er ateelhead juveniles outmigrate between May and October; Winter 
steelhead outmigrate between December and June. Adult upstream migration of 
searun cutthrout occurs between June and February. Juvenile outmigration 
occurs between mid-Narch and early July. 

Mayer et 111. (1985) found ji.Nenile chinook aalmoo in ne11rshore intertidal 
areas in late 11ey, with peak deJJaitiea occuring in mid-June. Gradu11l movement 
of juvenile chinook to off11bore neritic areas commenced in late June and 
peaked in mid-July, In Cl11llam Bay, outmigrating juvenile chum aalirron were 
primarily found nearahore and rarely in neritic habitats; they arrived during 
early May, and peak densities were observed during mid- to late May. 
Outmigrating pink salmon juveniles were first observed in nearahore areas of 
Clallam Bay in mid-Nay with peak densities occuring during early June; 
movements into offshore neritic areas commenced during early June and peaked 
in late June and early July. 

(b) Marine fiah/Bottomfi1h Resources. Number" of fish species, 
total abundance, and weight of ne11rahore fiah iG often highest in protected, 
mixed sand/mud habitats along the Strait of Juan de Fuca (Kopenski and Long, 
1981). Heh inhabiting exposed aand and gravel beache11 in the strait are 
usually low (e.g., Moree Creek, Dungeness Spit, Weat Beach), Numbers and 
weight of fish Calljjht in trawls are JROre variable than for beach seines due to 
greater influence of schooling fish. Catchea are usually greater in the 
spring and summer and lowest in winter. Most trawl-caught fish sre uniformly 
distributed along the shoreline of the Strait of Juan de Fuca and are 
occasionally augi,,ented by large schools of smelt and herring or the infrequent 
capture of a single large fish, such as a dogfish. The Pacific herring is 
usually the 1110at abw,dant species. Data collected in the San Juan Islands and 
northern Puget Sound confinaed that catchea are usually highest in spring or 
sUlllner. Baaed on historic aampling data, sites s&111pled in the San Juan 
Islsnds contain the fewest species, whereas those in the eastern strait have 
the most. overall, fish abimdance is highest along the strait, and total 
weight is higheat in the Cherry Point/L.-i Bay area. Fish larvae and 
juvenilee extensively utilize nearshore hllbitats as nursery areas for local 
species. The moat prominent feeding habit is one that depends entirely upon 
epibenthic zooplankton. The n""'ber of tidepool species increases slightly 
from the east end of the strait to the west, possibly in re11ponse to 
increeaing kinda of habitat types available. Most tidepool fishes prey upon 
small crustacean■; many of them feed excl\lSively on theae animals. 

The selected and alteniative sites ara removed from important rnarine fish 
resources, including surf smelt spawning beaches, Pacific herring spawning and 
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holding areas, and groundfish resource and fishing areas in the Rosario Strait 
(Day et al., 1987). Heritic schooling fishes utilize the general area where 
the alternative sites are located. These include juvenile Pacific herring, 
Pacific sand lance, northern anchovy, surf smelt, and longfin smelt. Some of 
these species are present for only part of their life history in the region. 
As in the case of Pacific herring, which occupy neritic waters for their first 
year, then migrate toward the ocean (Simenstad, et al., 1979). 

Bottomfish investigations were limited during disposal site selection studies 
to April and October collections with a research otter trawl and incidental 
catches in beam trawl samples, which is a much less efficient sampling device 
for fishes. filelve demersal fish SPi'cies were caught in both the April and 
October samples within the atL>dy area. Abundances of bottomfish were 
uniformally low at all stations sampled during April, with Dover sole, rex 
sole, and Pacific cod representing commercially important species collected. 
October catches also showed a general paucity for all species collected except 
Walleye pollock, which was abundant at all but one station outside and 
southeast of the ZSF. Other species of commercial interest were the Dover 
sole and arrowtooth flounder, Important recreational fisheries exist near 
Port Angeles, including an area kno"11 as the "Rock Pile" located northeast of 
the ZSF. There is a l:iJDited cnnmercial fishery located in the Strait of Juan 
de Fuca for True cod, with incidental catches of English sole and rockfish. 

(4) Marine Mammals, Near Port Angeles, Dall's porpoise has been 
sighted frequently; harbor porpoise has been observed on occasion; and harbor 
seals have a haul-out area near the easterna,ost pier in Port Angeles (Everitt, 
et al., 1978). River otters have also been observed on Ediz hook. The area 
between Port Angeles and Dungeneas Spit appears to be a center of Dall's 
porpoise abundance (Day, et al., 1987; Everitt, et al., 1978). The prop0sed 
Port Angeles disposal areas are located where Dall's porpoises have regularly 
been sighted, particularly spring through fall, when they are comnon in the 
eastern Strait of Juan de Fuca (Everitt, et al,, 1978). There are apparently 
no records for winter (Everitt, et al., 1978). Harbor seals are regularly 
sighted in the Port Angeles area, but birthing and nursing apparently does not 
occur in thia area. A pup observed in Freshwater Bay (about 10 miles west of 
Port Angeles is the only such observation for the Strait of Juan de Fucs 
outside of Dungenesa (Everitt, et al., 1978). On the other hand, Calambokidis 
(1987) suggests that a major increase in harhor seal numbers has occurred 
since Everitt's stL><ly, though he concedes that nwnbers are atill low relative 
to other areas of Puget Sound, and reproduction is still very low. Harbor 
porpoise is only occasionally seen near Port Angeles; in Everitt, et al. 
(1978), only one sighting is recorded of two animals in !'lay, 1976. 

(5) h'a!~.ul.e_. At Port Angeles, three species are prominent 
nesters: glaucous-winged gull, pelagic connorant, and pigeon guillemot. All 
three nest in the port area of the city (Puget Sound Environmental Atlas, 
1987). The pelagic cormorant has about 40 pairs in the colony at Port Angeles 
(Wahl, et al., 1981); on the other hand, Wahl, et al. (1981), do not list 
either glaucous-winged gull or pigeon guillemot as nesting in the Port Angeles 
area, and Varoujean (undated) lists no nesting for Port Angeles. For the 
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purpose of this EIS, it is aaswned that these two species nest in amsll 
n1.DDbers at Port Angeles. The water innediately surrounding Ediz Hook are a 
wintering area for nwnerous species of waterbirds, including loons, gtebeS, 
waterfowl, shorebirds, and alcids. Little information was found regardihg 
waterbird use of tbe proposed disposal site. 

(6) Endangered and Threotened Species. Everitt, et al. (1978), 
indicates only two sightings of gray whales near Port Angeles, while 
Calambokidis (1987) shows the sightings of gray whales in his study Wete 
concentrated between Neah Bay and Sekiu River, with no sightings between Sekiu 
River and Pillar Point (the eastern end of his study area, about 35 miles west 
of Port Angeles in recent years. 

The nearest bald eagle nest to Port Angeles is about 5 miles to the east, and 
few sightings of bald eagles from the Port Angeles area are on record. Almost 
no data were found regarding peregrine falcons near Port Angeles; undoubtedly 
a few occur in the area during migration. 

c. Human Environment. 

(1) Social and Economic Features- 11te dredging areas that Will use 
the Port Angeles unconfined, open-water disposal site include the city of Port 
Angeles and Clallam Cowity. Callam Cowity had a population of 53,400 in 1987, 
ranking it 15th in the State. Population has increased by only 1,800 Urtce 
1980 due to a decline in the wood products industry. Population foreca~ta by 
the Washington State Office of Financial Management show the population Of 
Callam County increasing to 61,500 by the year 2000. Port Angeles is the 
largest city in the region with a current population of 17,300 (27th in the 
state). 

(2) Navigation Development. Port Angeles' waterborne coomierCe is 
prinicpally due to the area"s traffic in wood products. Total volume 
(outbound plus inbound cargoa) in 1985 was 5,191,400 short tons (Port of Port 
Angeles, personal cODmunication, September 1988). This is projected to rise 
as higb as 9,604,350 short tons by the year 2000. The only Federal project is 
rock revetment and rock blanketing protection of Edis Book. The Port's 
navigational responsibilities eJC.tend to Dwlgeness end Sequim Bays; as in 
similar dredging activities at Port Angeles, these are directed mainly at 
maintenance of short channels for small vessels. 

(3) Dredging and Disposal Activity. The Port Angeles service area 
supplied material disposed at a ItfR. multiuser, unconfined open-water site 
during the 1970 to 1985 period. The !l!Sterial constituted 168,000 c.y., Which 
represents only about 5 percent of dredged material disposed at ell Phase II 
area unconfined, open-water sites over the period 1970-1985. 

For the period 1985 to 2000, an anticipated 285,000 c.y. is expected to be 
dredged in the Port Angeles area from various sources. Material is expected 
to pass the PSDDA dispersive disposal guideline, and therefore could be 
suitable for disposal at the Port Angeles unconfined, open-water disposal 
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site. However, table 2.7c indicates that only 143,000 c.y. are likely to be 
discharged at this site as much of the material ia expected to be uaeable for 
benefical purposes, 

(4) Native American Ta:aty Fio~ina:, A total of seven Indian tribes 
have usual and accustomed fishing places in the Strait of Juan de Fuca. 
Because these tribes can pursue their activities near both the Port Angeles 
and Port Townsend dispersive disposal sites, discussion for both these sites 
are combined here. The tribes using the Strait of Juan de Fuca are the 
Jamestown, Lower Elwha and Port Gamble Klallam Tribes, the Lunni, the 
Suquamish, the Swinomiah, and the Tulalip Tribes, The closest to the fishing 
grounds are the three Klallam tribes. The Fraser Panel, a joint U,S.-Canadian 
regulatory hody, governs some aspects of the salmon fishery in the Strait of 
Juan de Fuca. 

Catch statistics for North American Treaty Fishing are available frOin the Port 
Angeles and Discovery Bay reporting areas. For the 1985-1987 period the 
average yearly shellfish and nonsalmon finfishing Indian catch total was 4,650 
pounds from Port Angeles and 55,409 poWldB from Discovery Bay. At Port 
Angeles, 98.6 percent of the Indian nonealmon catch was finfish, led by 
Pacific cod and halibut. At Discovery Bay, nonsalmon finfish, led by Pacific 
cod, made up 65.5 percent of the total. Littleneck clams were the biggest 
single group in the shellfish portion of the nonsalfl!<ln Indian harvest recorded 
for Discovery Bay. 

North American Treaty fishing for salmon in the Strait of Juan de Fuca area is 
centered in the Port Angeles reporting area, with Discovery Bay near the Port 
Townsend disposal site listing only 343 p0unda a year average for the 
1985-1987 period. Port Angeles sallllOn caught hy Native Americana totaled a 
yearly average 21,669 poo.mds for 1985-1987. Sockeye was the leader with an 
average 9,878 pounds. The 1987 catch for salmon was almost three times the 
3-year average figure. Purse seining is used near Protection Island. Gill 
nets are used in deeper waters. Salmon harvest management periods in 
Reporting Area 6 are as follows (WDF and Northwest Indian Fisheries 
Co,...ission, 1988). Minor adjustments may occur. 

Spring chinook - April 15 to June 15 
Fall chinook - July 1 to Auguet 29 
Pink (odd years) - August 14 to September 11 
Coho - August 21 to October 13 
Chum (normal/late) October 3 to December 17 
Sockeye (two runs) - June 3 to October 1 

(5) Non-Indian Comnercial and Recreational FiahiDi· The Port Angeles 
area supports a non-Indian comnercial ands recreational fishery in addition 
to Indian fishing. Of the total finfish harvest, 75 percent of the 1985 to 
1987 annual average of 441,563 pounds was nonsalm,::,n. This figure, which 
includes the Indian catch (see section 3.04c(4)), was led by Pacific cod and 
dogfish, with 1987 catches of 211,013 and 120,078 pounds respectively. The 
total shellfish harvest for the 1985 to 1987 period, including the Indian 
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catch, was an annual average of 1,091,810 pounds. This hsrvest was led by sea 
urchins, with a 1,234,427-pound total catch in 1987, and was almost a million 
pounds larger than the 1985 harvest. 

Total salmon harvests in the Port Angeles area from 1985 to 1987 annually 
averaged 110,291 pounds including the Indian catch. The 1987 total harvest 
figures for the two leading species, sockeye and pink ealmon, were 156,432 and 
80,635 pounds, respectively. The pink salmon catch was the "odd year" run. 

The 1986 sport catch of chinook, coho, chwn, and sockeye salmon totaled 
171,358 fish, from the east Juan de Fuca reporting area (Washington Department 
of Fisheries, 1986). 

(6) Eethetic Setting. The esthetic setting for the Port Angeles ZSF 
is primarily the Strait of Juan de Fuca, boat traffic in the strait, and the 
background, the shorelines of the Olympic Pmnisula, with Hurricane Ridge and 
Vancouver Island. The disposal site (preferred and alternate) location site 
can be viewed fr= Port Angeles Spit, tall buildings or bluff locations in 
Port Angeles and the Black Ball Ferry Line enrout to Victoria, B.C. Distant 
views of the area can be obtained from Hurricane Ridge and Vancouver Island. 
Public access to shoreline areas includes the Port Angeles spit and Dungeness 
~ationsl Wildife Refuge. 

3.06 North Sound; Pott fOJ{Qsend CDispereive). 

a. Physical Environment. 

(l) GeolPBY· Figure 2.6 shows the selected and alternative dispoSal 
sites. The ZSF is located approximately 9-1/4 miles northwest of Port 
Townsend in water approxilllately 360 feet deep. The bathymetry of this srea 
indicates that there are several large shoals with fairly deep passages (70 to 
90 fathoms) between them. Access to the south sound is through Adrniralty 
Inlet to the east, while access to the north sound is through Rosario Sttait 
and Haro Strait to the north. 

The impact of glaciation in the Port Townsmd area wae siIDilar to that 
occuring at the other sites in the Puget Sound. Refer to section 3.0ls(l) and 
3.03a(l) for further details on the last glaciation. Ice is believed to have 
reached a maximum thickness of 3,950 to 4,250 feet in Strait of Juan de Fuca 
(Burns, 1985). 

Sediments are largely maintained in the main basin due to a prominent "sill" 
located between Admiralty Bead and Port Townsend. The central basin is 
generally 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 and the Pacific Ocean 
(PSWQA, 1986 Issue Paper: Contaminated Sediments and Dredging). 

(2) Water Quality. Water quality in the area 
1984 Washington State Department of Ecology standards. 
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is well flushed by tidal curents flowing throuah the Admiralty Inlet • 
Salinities are scarcely diminahed by rivers in this area, 29 to 31 ppt, 
Similarly, temperatures demonstrate a 8111811 range fran about 8 to 12 degrees 
c, with only a shalluv seasonal upper warming zone occurring, Dissolved 
oxygen concentrations rllllge fram about 8 ing/1 (surface) to about 5 mg/1 
(bottom) (Collies, et al., 1974). 

Only two point source discharges are located in the Port Townsend area. 
Sewage effluent and pulp-paper materials from these sources are expected to be 
effectively dispersed in the tidal currents, In May 1980, dissolved cadmiWII 
measured 0,042 ppb and dissolved copper was 0.16 ppb in this area (A. J. 
Paulson, personal communication). 

(3) Currents and Sediment Iran&port. field data indicate that mean 
speeds within the ZSF vary from 30 to 50 crt1/sec. (mean of 40 cm/sec.), 
increasing to the north as they approach Admiralty Inlet. There is a 
two-layered flcn, in the ZSF with a demarcation between the two layers at SO 
meters. The upper layer shows s net seaward flO'OI with decreasing velocity 
down to 50 meters. Below this level the velocity increases again with a net 
landward flow. Remnants of water from Rosario Strait flowing southward are 
seen at the entrance of Admiralty Inlet j~t north of Port Townsend. 

Tidally influenced currents are strnngest in the northern portion of the ZSF, 
strongest at spring ebb with ll1I estimated peek speed of 100 cm/sec. The neap 
flood current velocity is estimated to 75 CJJJ/sec., while the the spring flood 
is 65 cm/sec. and the. neap ebb about 50 CJJJ/sec. The ebb tides flow westerly 
and the flood tides flow easterly. 

(4) Marine and Estuarine Sediments. Few data ere available on the 
sediments in end around the proposed Port Townsend disposal site. Roberts' 
(1979) indicates that sediments are mostly gravel and sand just to the 
southeast of the site, typical of high energy localities. Granulou,etric data 
from a location 48 meters deep, about 7 miles south of the site, ere 69 
percent send, 21 percent silt, and 10 percent clay (IOUBC, 1962/63). 

The nearest location to the Port Townsend disposal site, for which sediment 
chemistry analyses are available, is a station about 6 miles eouth of the 
proposed site (about 4 miles west northvest of Protection Island). At this 
sampling station, arsenic was measured et 6 ppm, mercury at 0.049 ppm, end TOC 
at 9 ppt (Crecelius, et sl., 1974). Concentrationo of other chemical 
substances in or near the site ere not available. 

(5) Air Quality. The Olympic Air Pollution Control Authority (OAPCA 
bss jurisdiction over Port Townsend air quality. OAPCA administers and 
enforces sir pollution control standards and regulations and is reponsible for 
implementing the requirements of the State of Washington and Federal Clesn Air 
Acts. One measurement station is currently located in the Port Townsend 
area. Pollution from the Port Towsend area tends to disperse from the area 
by moving out to sea over Indian Island. In senersl, the area attains Federal 
and State standards with occasional violations of the daily State standard for 
total suspended particulates • 
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b. Biological Environment. 

(1) Beuthic GORID"'lities. 

(a) Nearahore Intertidal/Shallow Suhtidal Habitats. 
and shallow subtidal benthic habitats along the Strain of Juan de 
described under the section dealing with the Port Angeles region. 
3.04b(l). 

Intertidal 
Fuca were 

See section 

(b) Invertebrate Reaourcea-Selected and Alternate Sites (Port 
Ill_mHrui..l:. Natural resource investigations were conducted during April and 
October 1987 by the University of Washington Fisheries Research Institute in 
and around the Port To1tnsend Zone of Siting Feasibility (ZSF). These 
investigations were restricted to studies conducted withs beam trawl and an 
otter trawl. No benthic infaunal investigations were conducted here and 
obse.-vations discussed are restricted to major epifsunsl species found during 
the limited studies, augmented with data from other investigations in the 
general area. Figure 3.26 depicts the distribution of comnercially important 
pandalid shrimp, pink scallops, and sea urchins withing the Port Townsend 
study area. A major finding of these investigations was that no crabs were 
caught in the Port To1tnsend ZSF. A few pandalid shrimp were caught in the 
April trawls. The average density was 236 shrilnp/hectare (ha); the dominant 
species collected was Pa.ndalus Jl.anae.. However, catches in October increased 
to 6,802 shrimp/ha, primarily due to young (1- to 2-year old ani111Sls) P. II..Bru1.e 
and p. borealis. Distributions among stations between seasons were similar, 
with highest catches being recorded in the southeastern corner of the ZSF 
(9,382/ha) and outside the ZSF (4,682/ha). Other species caught were 
PandalopsiG diAPGr and p. goniurua, both in relatively lo,, nwubers. 

Pink scallops were generally abundant during October corner and western edge 
of the ZSF with densities of 8,558 and 2,172/ha respectively using a beam 
trawl. Densities in April were lower, primarily due to the uae of the 
ottertrawl, a much less efficient ssmpler for scallop. However, as in 
October, densities were highest in the southeastern edge of the ZSF (149/ha). 

Large numbers of sea urchins (Strongylocentrotu.s pa]liduG) were caught at the 
s11111e stations where high scallop catches were observed. Estimated densities 
at the high concentration stations ranged from 2,079 to 8,521/ha. 

The only other invertebrate resources collected in area were limited to 
moderate numbers of several starfish spacies. 

(2) Plankton COPIIDlllitieS• Phytoplankton and zooplankton Co1'1fflunities 
are generally ubiquitous throughout Puget Sound but exhibit tre.,.,ndous spatial 
and temporal variations in species composition and abwidances. The reader is 
referred to section 3.Qlb(b) for a general discussion of bloom pariods and 
species succession. 
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Fi~ure 3.26, Maps of Port Townsend region of the Strait of Juan de Fuca showing 
the densities of commercial pandalid shrimp, pink scallops and sea 
urchins as estimated f~om otter trawl catches in April and beam 
tt'awl catches in October 1987. ( •f't._► D~.d •f •'•,; J4 f •') 
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(3) Anadromous and Marine Fishes. 

(a) AnadrmnonA Fish Resource_s. The closest salmonid producing 
river basins to the Port To"'Tlaend ZSF are the west sowid basins (see section 
3.04b(3)). Figure 3.27 depicts timing of salmon and freshwater life phases in 
west sowid basins. These basins support important runs of salmon and trout. 
Four Pacific salmon species utilize the various drainages in this region: 
chinook, coho, pink, and chlllD salmon. Anadr11111ous gamefiah occuring here, are 
sWimer and Winter steelhead trout, cutthroat trout, and aearwi Dolly Varden 
chwn. Inventbry and distribution of all species life histories are delineated 
in detail in the comprehensive study of water and related land resources 
report (Pacific Northwest River Basins Conniasion 1970). Upstream migration 
timing overlaps considerably as indicated in figure 3.30. Fall chinook salmon 
adults migrate upstream during the period between mid-July and the end of 
October. Coho salmon adults migrate upstream between the end of September and 
early December. Chum salmon adults migrate upstream from early September to 
mid January. Adult salmon arrive in the general vicinity of Port 
Townsend/west sound baains several days prior to entering freshwater. 
Outmigration for all species of salmon peaks during the period February-June, 
corresponding with high spring runoff, For steelhead trout, aunmer steelhead 
adults irunigrate from mid-April to mid-October, while the winter adults 
iranigrate between No~ember and steelhead outmigrate between the end of ~arch 
and mid-June. Adult upstream migration of searun cutthrout occurs between 
June and mid-fllarch. Juvenile outJDigration occurs between mid-fllarch and 
mid-June. 

(b) Marine Fish/Bottomfish Resourc:e_s. Generalized desHptions 
of nearshore marine fishes and bottom fish resources extending along the 
Strait of Juan de Fuca from Port Angeles to Port Townsend are described for 
Port Angeles (section 3,05b(3)). 

The area bas an important recreational fishery. Also, there ia a cmriilercial 
trawl fishery in the Strait of Juan de Ynes harvesting true cod with 
incidental catches of English sole and rockfish. Studiea by the ~niversity of 
Washington Fisheries Research Institute during 1987 showed that the nll!Uber of 
species and total abwidance of bottomfish in the ZSF was low in Ap'til compared 
to other Puget Sowid areas (Donnelly, et al,, 1986; Donnellt, et al., 1984). 

Overall, species richness and abundance increased in October. Several species 
of interest to commercial and recreational fisheries were c&ptured during 'this 
study, including English sole, Dover sole, quillback rockfish, and walleye 
pollock. All exploited species except walleye pollock were low id abundance. 
Walleye pollock constituted a single catch in spring, but fo October it waS 
encountered in substantial numbers. 

The selected and alternative sites are removed from important .;S:rine fish 
resources, including surf smelt spawning beaches, Pacific. hirring s'pawning and 
holding areas, and groundfiah resource and fhhing areas ifl the Rosario Strait 
(Dsy, et al., 1987). Neritic schooling fishes utilize the general area where 
the alternative sites are locii.ted. These include juvenile i'acifiC hei:ring, 
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Pacific aand lance, northern anchOVJ, aurf smelt, and longfin smelt. Some of 
these species (e.g., Pacific herring) are present for only part of their life 
history in the region. Herring occupy neritic waters for their first year, 
then migrate toward the ocean (Simenstad, et al., 1979). 

Bottomfish investigations were limited during disposal site selection studies 
to April and October collections with a research otter trawl and incidental 
catches in beam trawl samples, which is a much less efficient sampling device 
for fishes. 

(4) Marine Magppa]s. The disposal sites are roughly equidistant from 
Dungeness Spit, Protection Island, Smith Island, and Point Partridge (Whidbey 
Island). Little is known about marine IIISl!IIIBl distribution in thos area (Day 
et al., 1987). Harbor porpoise, Dall's porpoise, harbor seal, and minke whale 
have been observed in the vicinity of the disposal sites, but not within the 
boundaries of the sites. However, Dall's porpoise and minke whales are 
regularly observed at Partridge Bank, very near the disposal areas (Everitt, 
et al., 1978). Harbor seals haul out at Dungeuess Spit, Kulakals Point, 
Protection Island, Smith Island, and Minor Island. Pupping occurs on the 
foregoing except for kulakala Point. Sa,ith and Minor Islands are the moat 
important area for harbor seals in the Puget Sound region, accounting for 
nearly 26 percent of the pup coW1.t for the region (Everitt, et el., 1978). 
Northern sea lions also haul out on Dungeness Spit, according to the Puget 
Sound Environmental Atlas (1987); Everitt, et al. (1978) does not include 
Dungeness Spit as a haul-out site for northern sea lion. 

(5) Wattrbird5- Smith and Protection Islands are arguably the two 
most important seabird breeding areas in the Puget Sound region. Both islands 
support seven species of breeding birds: glaucous-winged gull, double-crested 
cormorant, pelagic cormorant, pigeon guillemot, tufted puffin, rhinocerous 
auklet, and black oystercatcher (Day, et al., 1987), These are the only two 
sites in Washington's inland waters that support rhinoceroua auklets. The 
colony at Protection Island (about 18,000 pairs) is far larger than at Salith 
Island (about 600 pairs) (Varoujean, undated), The Protection Island 
population of rhinocerous euklets repreoents about 50 percent of the total 
population of the contiguous United States (Wahl, et al., 1981). Roughly a 
third of this population takes daily foraging flights past Point Wilson into 
Admiralty Inlet, while another third fly northward, past the disposal sites to 
Smith Island, Whidbey Island, and the southern sound areas (Wahl, et al., 
1981). A sizeable breeding population of about 7,000 pairs glaucous-winged 
gulls also occurs on Protection Island (Ari$, 1985), Birds nesting in 
relatively small numbers at Dungenees Spit include glaucous-winged gulls, 
pelagic cormorants, pigeon guillemots, and black oystercatchera, During the 
winter, the area frOIIJ Dungeness Spit south along the shore and into Sequim 
Bay, and also Discovery Bay, are especially important for a wide variey of 
seabirds and waterfowl, including loons, grebes, cormorant, waterfowl, gulls, 
shorebirds, and alcids. 
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• (6) Endangered and Threatened Species, No endangered cetaceans have 
been reported from this area. A bald eagle neat has been active and 
successful on Protection Island since at least 1979 (JWS, 1985). No other 
nests are near the disposal sites. A dozen or more bald eagles winter in 
Sequim Bay and near Dungeness Spit. Peregrine falcons have been noted to 
winter on Protection Island (FWS, 1985), Suitable nesting habitat exists on 
the island, but no resting by peregrines has been known to occur (FioS, 1985). 
Peregrine falcon presence is also knmm from Dungeness Spit, but the birds are 
not common an)"'here in the vicinity of the dispoeal sites, 

c. Human Envirqrugent. 

(1) Social and Ecooomic Features- The dredging areas that will use 
the Port Townsend wiconfined, open-ater disposal site include Port Townsend, 
the northern section of Jefferson County, the western section of Kitsap County 
and other small conmwiities such ae Sequim and Port Gamble. Jefferson Co1JI1ty 
had a population of 18,100 in 1987, ranking 27th in the State, Population has 
increased by 2,100 since 1980. Population forecasts by the Washington State 
Office of Financial Management show the population of Jefferson Cowity 
increasing to 21,200 by the year 2000, Port Townsend is the largest city in 
the area with a 1987 population of 6,600 (48th in the State). 

(2) Navigation Developmeut• The Oak Bay Canal is a 
waterway connecting Oak Bay and southern Port Townsend Bay. 
miles long, 75 feet wide and 15 feet deep. 

federally 
The Canal 

drndged 
is 0.8 

Boat traffic in the Port Townsend area is mainly of the small boat variety, 
Most of the dredging, aside from the Oak Bay Canal, is done by the Port end 
other interests, and pertains to boat basins and their entrance channels, 

(3) Dredging and Disposal Activity, The Port Townsend area supplied 
material disposed at one local unconfined, open-ater DNR site at Admiralty 
Inlet) during the 1970 to 1985 period. The material disposed there was 
165,000 c.y., which represents about 5 percent of that disposed in Phase II 
area unconfined, open-water disposal sites over the 1970-1985 period. 

For the period 1985 to 2000, three areas to be dredged in the Port Townaend 
area are expected to yield material shown in table 3.10 that could he suitable 
for disposal at the Port Townsend site: 

(4) Native American Treaty Fishing. See section 3,04c(4) above for 
this discussion, which is combined with the one for Port Angeles. 
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TII.BLE 3.10 

PROJECTED VOLU!'!ES OF DREDGED /IIATERIII.L 
THAT COULD BE SUITABLE FOR THE 

PORT TOWNSEND DISPOSAL SITE 
1985-2000 1/ 

Dredging Area 

Port Townsend 
Admiralty Inlet 
Hood Csnal 

TOTAL 

Volume (c,Y,) 

422,000 
121,000 
144 .coo 
687,000 

All this material is expected to pass PSDDA Disposal Guidelines and could be 
disposed at the Port Townsend wiconfined, open-water disposal site. 

1/See table 2.7c for the volume currently expected to be discharged at this 
site over the period 1985-2000 (159,000 c.y.). 

(5) Non Indian CoQlllercial and Recreational Fishing. The Port 
Townsend area supports a non-Indian conn,ercial and a recreational fishery, in 
addition to Indian fishing. Harvest statistics are listed for the WDF 
Discovery Bay reporting area (6B for salmon, 25A for other fishery items). 
Virtually all of the total finfish harvest of 200,003 pounds is nonaalmon, in 
the 1985 to 1987 period average annual catch figures. This figure, which 
includes the Indian catch (see section 3,05c(4)), was led by Pacific cod and 
dogfish, with total 1987 catches of 170,789 and 67,162 powids, respectively. 

The total shellfish harvest from the Discovery Bay reporting area for the 1985 
to 1987 period, including the Indian catch, was an annual average of 143,243 
powida. Thia harvest was led in 1987 by Dungenesa crabs with 97,216 powids. 
Horse clams and sea cucumbers folloved, with 43,300 and 41,410 pounds, 
,espectively, in 1987. 

The 1986 sport salmon catch of chinook, coho, and chwn salmon totaled 79,730 
fish for the Admiralty Inlet Reporting Area (Washington Department of 
Fisheries, 1986). 

(6) Esthetic Setting. The esthetic setting is the confluence of 
Admiralty Inlet, Rosario Strait and the Strait of Juan de Fuca. Whidbey 
Island and the Ol}'Jllpic Mountains fom, a backdrop, The principal views of this 
setting are from the Dungeneas and Port Townsend areas c,n the Olympic 
Pennisula, and the Swantown area adjacent to Point Partridge and Fort Ebbey on 
Whidbey Island. Public 11.ccesa is from the Port Townsend area and Whidbey 
Island. Protection Island, to the south, is a public nature conservancy 
area. The alternate and preferred sites are visible from Protection Island. 
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SECTION 4. ENVIRONMENTAL EFFECTS OF ALTFJINATIVES 

4.01 ,Intrmluctiqn. Secti= 4 presents en enviranmental effects assessmen.t of 
the final alternatives relative to anticipated impacts at identified 
unconfined, open-water disposal sites, and impacts that could result from 
selection of the no-action alternative. As presented in section 2.02, the 
no-action alten,ative for the entire Phase II area is application of the Puget 
Sound Interllll Criteria (PSIC) as the basis for disposal of suitable 10aterial 
at single-user, unconfined, open-water disposal sites located in the Phase II 
area. Unsuitable material "ould be placed upland or in confined nearshore 
locations. The acti= alternatives consisted of the selected and at least one 
alternative disposal site for each of the five areas: Nisqually Reach, 
Bellingham Bay, Rosario Strait, Port Angeles, and Port Townsend. (Bellingh!1111 
Bay had two altemative sites, but =ly the south alternative was carried 
forward for final analysis.) In this section an evaluation is presented of 
the impacts of disposal of suitable dredged material at the PSDOA sites on the 
physical, biological, and human resources of the Phase II area of Puget Sound. 

This EIS does not address the environmental impacts aSllociated with dredging. 
Such impacts are project and site epecific and will be the subject of separate 
assessments by project sponsors, including envirc,n.mental assessments or 
EIS's. A Section 404(b)(l) evaluation will be required, which 111ay cite 
information contained in the PSDilA documents and incorporate them by reference. 

When assessing the potential effects of each alternative, the evaluation 
includes those impacts associated with unconfined, open-water disposal and 
also those associated with possible confined disposal of material found not 
suitable for unconfined open-water disposal. Most dredged material found not 
to he suitable under PSDOA for unconfined, open-water disposal is genernlly 
assumed in this analysis to be placed at a confined site even though some 
marginal projects may in fact not be dredged if high cost confined disposal is 
required. While confined disposal methods include confined aquatic disposal 
(CAD), this technique has received only limited public acceptance. 
Consequently, while some CAD is likely to occur, in the near tenn a large 
proportion of the material requiring confinement will likely be handled by 
other confined disposal options, principally to transported upland and 
nearshore areas. In addition, an analysis of the impacts to both open water 
and land envirc,n.menta highlights the envirc,n.mental tradeoffs thst 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/ 
neauhore disposal (and vice versa). The risks associated with chemicals of 
concern in dredged material will consequently shift between aquatic and land 
sites. The no-action alternative would allow the least SJnowit of material to 
be placed at unconfined, open-water sites, and thus would concentrate most of 
the environmental (terrestrial species, freshwater species) snd human health 
(exposure, drinking water) risks associated with chemicals of concern at 
confined sites. Conversely, selection of the PSODA action alternatives will 



place more envirolllll<!ntal (benthic species, warine fish) and h=n (chemicals • 
in seafood) risks at unconfined, open....,,ater sites, A general analysis of the 
envircnwental and human he!tlth tradeoffs between disposal of dredged material 
at unconfined, open-water sites and at confined sites is presented in 
sections 2.02 and 4.02 below. 

Key assumptions are stated in the next few paragraphs. First, the assessment 
assumo,s th.at most dredged materiel found to be acceptable for unconfined, 
open-water disposal (under the EIS action alternatives) will be discharged at 
the PSDDA Phase II wiconfined, open-water disposal sites. While some material 
may occasionally be placed in nearshore or land sites as part of approved fill 
projects, the relatively inexpensive and available wiconfined, open-water 
sites are likely to be preferred by most project proponents who simply wsnt to 
dispose of dredged material. When possible (e.g., Lummi l"larina) the 
assessinent takes into account material to be dredged but which is not destined 
for unconfined, open-water disposal. 

EIS Alternative 

No-Action Alternative 

Action Alternatives 

TABLE 4.1 

FINAL EIS ALTERNATIVES 
EVALUATED FOR THE PHASE II AREA 

DeRcription 

''llo Designation of Phase II Anos 
Public l"lultiuser, Unconfined, Open
Water Sites" (Use of Puget Sound 
Interim Criteria (PSIC)) 

Anderson/Ketron IslSlld (Nondispersive, 
Selected) 

Anderson/Devils Head (Nondispersive, 
Alternate) 

Bellingh.am Bay (Nondispersive, Selected) 
Bellingh.am Bay (Nondispersive, Alternate) 

Rosario Strait (Dispersive, Selected) 
Rosario Strait (Dispersive, Alternate) 

Port Angeles (Dispersive, Selected) 
Port Angeles {Dispersive, Alternate) 

Port Townsend (Dispersive, Selected) 
Port Townsend (Dispersive, Alternate) 

Addressed in 
EIS Section 

4.02 

4.03 

4.04 

4.06 
4.07 

4.09 
4.10 

i..12 
4 .13 

4. 15 
4. 16 
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is that material found unsuitable for unconfined, 
be dredged, not left in place. Though the cost of 
render soiae projects economically infeasible, the 
to not dredge cannot be ascertained for this 
Consequently, tbe ao.alyais assumes that the same 

fl second key a111111D1ption 
open-water disposal will 
confined disposal would 
projects that will opt 
progr8JIITI11tic analysis. 
dredging activity will occur under both the action and no--action alternatives. 

A third assumption is that adequate capacity will be available for confined 
disposal of dredged material that is not suitable for unconfined, open-water 
disposal. Since the need for confined disposal sites is apparent, it is 
anticipated that larger dredging projects will identify and establish disposal 
sites with sufficient capacity to acc011DOdate near-term forecasts. For longer 
term use, the PSWQA hee identified the need to create standards for confined 
disposal and study the feasibility of a multillller site for dredged material. 
Ecology initiated in 1988 a comprehensive study to meet this need, and will 
adopt interim rules for confined disposal by July 1990; also, prior to that 
time, Ecology will reccmmend to l'SWQA whether a multiuser confined facility 
should be pursued for the Puget Sound area. To the extent that adequate 
confined disposal site capacity is not available, some projects may be delayed 
or not dredged . 
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ENVIRO!INDl'I:AL EFFECTS OJ' THE 
NO-ACTION ALTERKATIVE FOR THE 

FRASE II AREA 
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~.02 f{Q Action; No Designation of Public Multiuser Unconfined, Open Water 
I)_ispru,al Sites in the Phase II Area. The no-action alternative that is 
assessed here for the entire l'hase II area is ''No Designation of Public 
l'lultiuser Unconfined, Open-Water Disposal Sites." In the absence of PSDDA, 
local jurisdictions are ellpected to deny shoreline permits to IJNR for public 
multiuser unconfined, open-water disposal sites. However, limited unconfined, 
open--water disposal could continue on a project-by-project basis where the 
dredged material meets 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 envi-.-0TI111ental 
impact studies will have been undertaken. All of the administrative and 
environmental elements of dredged material management addressed by PSDDA, 
i.e., evaluation procedures, site designation, consideration of need for 
environmental monitoring, are also expected to be conditions of a shoreline 
permit. 

Overall, about 2.07 million c.y. is estimated to be folllld acceptable for 
ll!lconfined, open-wate, disposal ll!lde, chemical guidelines of PSIC, or ab"ut 
36 percent of the total 5.72 million c.y. of dredged material that may be 
considered for open-water disposal over the period 1985-2000. The balance of 
3.65 million c.y. would I"e'l.uire confined disposal. Some of the material not 
passing PSIC could be transported to Phase I PSDDA sites if found suitable and 
the economics of the longer haul distances make this feasible. Howeve,, since 
in most cases the haul distancea would most likely make use of Phase I sites 
infeasible, it was "-6Sl.UDed that no inatedal would leave the Phase II area. 
Table 2.2 p,esents 11111,ginal costs of transporting Phaae II dredged material to 
Phase I disposal sites. Figures 4.1 and 4.2 and tables 4.2 and 4.3 describe 
volume allocations used for both the no-action and the action (selected PSDDA) 
alternatives. 

Proper siting of upland and nearshore confined disposal facilities is the key 
to miaimfaing environmental impacts. Once suitable site locations have been 
found, site uae can be managed to avoid uaacceptable adverse effects. 
Acceptability of a given design for contaminant control is heavily dependeat 
on site specific characteristics. Since no specific upland and nearshore 
sites have been identified under the no-action alternative, the presentation 
that follows is general 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 bash in 
order to fully evaluate the impacts of confined disposal. 

a. l!npacts and Their SiJJ1ificance to the Physical Environment. 

(l) Wa.ter Quality. 

(a) Marine Water• Little direct impact is expected to marine 
water quality due to the limited amoll!lt of dredged material that would be 
disposed in open water llllder the no-action alternative. Material that would 
be disposed in open water would have small concent,ations of chemicals of 
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TABLE 4.2 

DISPOSAL 1/, 2./ 
OF FU'l'UR.E (1985-2000) DR.kDGlNG VOLUMES (CUBic YARDS) AND THE 

ASSOCIATED LAND/SHORE HABITAT IMPACTED 

Disposal 
Sil.L_ 

Anderson/Ketron 
Island 

Bellingham 
Rosario 
Port Angeles 
Port Tovnsend 
TOTAL 

Dredged 
Material 
'nl.at Could 
be Con
sidered for 
Open-Watei:
Diaposal 

1·, 337 .ooo 
1.607,000 }./ 
1.so1.ooo 

285,000 
_li81.0QO 
s.111,000 s.1 

NO-ACTION ALTERNATIVE 

Volume 
Passing 
PSIC 21 

0 
0 

1,so1,ooo 
0 

265,000 
2,066,000 

Volume 
Requiring 
Confined 
Pi&J!osal_3/ 

1,337.000 
1 9 607,000 

0 
285.000 

-----5.U. t OQJ) 
3,651,000 

Associated 
Land/Shore 
Habitat 
Impacted 
in Acres 4/ 

8.2.7 
99.4 
o.o 

17 .6 
--16~ 
225.8 

1/For the no-action alternative. Phase II area public multiuser sites for 
unconfined, open-water disposal of dredged 1Daterial would not be desipated. 
Disp0sal of material acceptabie for unconfined, open-water .disposal under this 
al te-rnative could occur wherever local governments and State and Federal 
regulatory agencies would allow. 'nl.is could include beneficial use projects 
and/ or at other areas selected on a project by project ba.s·i.s. 'nl.ee.e values 
asawoe no transport to Phase I sites, which would not likely be economically 
j\l.Stified for mo&t projecta. 

l/PSIC: Puget Sound Interim Criteria. Estwted volume of future dredged 
material that could be discharged at the selected sites (onee designated) such 
that the site management condition would not he violated. Assumptions used in 
deriving these estimates are described in Ph~se I EPTA (p~rt II~ section 10). 

l/Confined dispoeal can include ~pland, nearsbgre, end/o, CQnfin~d aquatic 
disposal methods. This table is unadjus t.ed for epeculat i ve projects and 
beneficial uses of dredged materials. 

~/For purposes of this ~alysis. tbe average depth ot lend/•hore disposal 
sites is ~~sumed to be 10 feet. ~lao, app~oximately 90 p~rcent of dredged 
material unsuitable for unconfined, open-vat~.r disposal would be placed on 
land or in nearshcre site~ for the no-action 4lt,rnativ~, with tbe remainde~ 
going to ccnfined aquatic disposal (CAD) sites. 

~./Exclude& l t470 ,000 c .. y. 0£ dredged material to be reiqoved during 
construction of the proposed Lunani Bay Marina project that will be used as 
landfill for .shoreside facilities. 
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TABLE 4.3 

DISPOSAL 
OF FUTURE (1985-2000) DREDGING VOLUMES (CUBIC YARDS) UNDER PSDDA AND THE 

ASSOCIATED UPLAMD/SBORELINE HABITAT l~PACTED 

Disposal 
Site 

Andet"son/Ketron 
Island 

Bellingham 
Rosario 
Port Angeles 
Port Townsend 
TOTAL 

ACTION ALTE:RNATIVES l/ 

Dredged 
Material 
'fftat Could 
be Con- Voluiae Volume 
sidered for Passing Requiring 
Open-Water PSDDA Confined 
PisPOsal '3lim=lin1ta.._ .J);La.RQul 

1,337.000 785-,000 55211000 
1,607 .ooo 1,/ 1,181.500 i.zs.soo 
1,8019000 1,801.000 0 

2.85,.000 285,000 0 
6B:Z.ODQ 6BZ .atHl 0 

5, 717,.000 ZI 411739.500 977 ,soo 

Upland/ 
Nearshore 
Habitat 
lmpac.ted 
Io Ac.ms 3l 

34.l 
26.3 
o.o 
o.o 

____o_._o 
60,5 

.1/Assurnes (as does table 4.2) that 10 percent of the volwne requiring 
confined disposal would go to a CAD site and 90 pe.rc8nt would go to an upland 
or nearshore site. 

_Z/ Exe 1 udes l 1470 9 000 c:. y. of dredged 1118.terial to be removed during 
construction of the proposed LUIDlli Bay "arlna project. 

J/As in table 4. z, this is unadjusted for beneficial uses of dredged 
material • 
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FIGURE 4.l. Volume allocations for the Phase II area for PSDbA and PSIC. -
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ESTIMATED SHORE/UPLAND HABITAT LOSS 
OU!.TOCQ~~ 

FIGURE 4.2 EstiPlated habitat losses associated with confined disposal under 
the Action and No-actiOll alternatives. Kote: these acreages are unadjusted 
for pcssible beneficial uses. It is not possible to predict the e~tent to 
which the materials could be used in construction • 
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concern. Short-term w-ater quality impacts would be experienced during A 
disposal operations of any lll8terial allOlf"ed for unconfined~ open~water W 
disposal. However, these impacta are expected to be minimal and would only 
occur onaite; that is 1 within the specified dilution zone (see HPR, chapter 7). 

Other lmpacta to marine water q_Wllity may arise from two potential sou~ces! 
(1) release of chemicals of concern in effluent& produced duriug dewatering of 
dredged material preparatory to confined upland disposal 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 could enter ground 
water and eventually seep to marine waters. Impacts from these sources on 
marine water quality could be significant~ but are likely localized around 
outfalls or seeps. The level of chemicals associated with effluents can be 
controlled through a variety of technologies. including construction of weirs 
and settling ponds (see Cullinane, et al4, 1986). 

(b) Freshwater and Grotmd Water. Impacts to freshwater and ground 
water quality can arise from two potential source&: (1) release of chemicals 
in effluent during dewatering preparatory to confined upland dispo&al or from 
uncontrolled runoff and (2) release of chemicals via leachate from confined 
sites which enter ground water. Impacts from effluent o~ uncont~olled runoff 
depend upon the type of water (e.g. hardness of the water) and the 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 ponds (see Cullinane, 1986)~ 

Significant adverse impacts to ground water are possible from leachate at the 
disposal site~ Because of the geochemical changes that are associated with 
drying of the formerly saturated materials and oxidation. chemicals in dredged 
material inay be inobilhed. This concern exists also for dredged material 
deter-mined suitable for unconfined~ open➔ater disposal should it be dried~ 
because of oxida tiv-e changes that occur in air. lmpa.c ts associated with 
leachate chemical release will be greater with the no-action alternative than 
with any of the action al ternativea. Inorganic chemicah end o:tganic 
compounds t may impact ground water quality through leacbi.ng. The magnitude of 
the impa.ct of leachate production on ground water quality depends on the 
chemical composition and physical characteristics of the dredged waterial~ the 
characteristics of the containing soilst and the potential uses of undergroWld 
receiving waters. 

Compar-ed to the action alternatives I the no-a.ct ion al tern.ative would place 
nearly four times as much material on land and nearshoce environments. The 
risks to g4ound water would alBo be proportionately greater. Greater volumes 
will affect more acreage~ and inc:reaee the potential for releases to the 
ground w8ter. Additional acreages aod additional confined sites would 
threaten technological controla and monitoring at the sites. Wh.Ue the U!Jl!.i.\O 

~_ru:entration of chemicals released into tbe ground water would be highe~ with 
small volumes of more contaminated roa.terial than with larger volumes of less 
contaminated material t the IIl.ll5Ji t"elease rates of contaminant.a would be 
subs tan tia 11 y higher with larger volumes of cleaner material. Nixing of 
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matedals to achieve a true mean concentration has proven difficult. 
Consequently, .. ore material placed on lsnd, even if cleaner, would cause 
greater potential ilnpacts to ground water. 

Chemical release to the ground water via leachate can be cantrolled through a 
variety of technologies: leachate collection systems and construction of 
liners which inhibit production and movement of leachate to ground water. 
Leachate production can be reduced by placing dredged material below the water 
table (usually more of an option for nearshore/intertidal disposal), which 
reduces mobilization of particle-bound contaminants, preventing oxidation. 
Although control technologies e>1iat for ground water protection, the costs 
associated with their construction are prohibitive. The need for control 
technologies must be detennined on a sediment-specific, project-specific basis. 

(2) Currents and Sediment Transport. Little or no impact on 
transportation of sediments would be expected under this alternative, since 
the currents would be unchanged. The net effect of no action on sediment 
disposal would be to somewhat reduce the a.mount of sediment disposed in the 
vicinity of a relatively larger number of aingle-wier sites. Accordingly, 
there would be less total sediment entering the water for currents to 
transport. 

(3) Marine and Estuarine Sediments. Little impact to marine and 
estuarine sediments is expected under this alternative because of the 
relatively small volume of materiel that would be placed in unconfined, open
water arnas. No significant increase in sediment chemical concentrations in 
deepvater of the sound would he expected since material disposed in open water 
under this alternative would 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 intrusion and runoff. 

(4) Air Quality. Under the no-sction alternative, Bir quality could 
be impacted by exhaust emissions from tugboats in transport to unconfined, 
open-water sites, or actions associated with the upland and nearshore 
placement of material dredged. Overall impacts to air quality are expected to 
be minor, of short-term duration, and confined to the area around the disposal 
site. 

Impacts could also sriae from the volatilization of chemicals from the dredged 
material during dewstering and drying preparatory to upland disposal or 
through the transportation of contaminants as fugitive dust particles from the 
sudace of the disposal site when winds or heavy equipment disturb it. These 
potential problems could require capping or plantings to control dust 
production. Release of combustion products in exhaust emissions from trucks 
and other heavy equipment are also expected to affect air quality near sites 
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of construction and disposal. The impact of exhaust emissions on local air 
quality would depend upon whether site is rural or urb"n and upon local 
atmospheric conditions. 

(5) l,e,rul,. Disposal of dredged D111terial under this alternative could 
significantly impact land development and values in the Puget Sound Region. 
Under the no-action alternative, over the period 1985-2000 approximately 3.7 
million c.y. of dredged material "ould require confined upland and nearshore 
disposal depending primarily on whether material passing PSDDA disposal 
guidelines would be economically justified to go to a Phase I PSDDA site. An 
estimated 225.8 acres of nearshore and/or uplands would be needed to handle 
this material. The amount of land available for use as disposal sites in 
environmentally and publicly acceptable areas is limited. Thus, some dredging 
projects might not be undertaken. 

Any development of remaining nearahore area for dredged material disposal 
sites would potentially result in significant adverse impacts to critical and 
limited nearshore lands and their ecological values. Throughout Puget Sound 
between 1970 and 1980, 76 percent of the material dredged by the Corps was 
placed in upland/nearshore fill sites, most of which were near shore areas. 
From 1980 to 1985, the percentage of dredged material placed in 
upland/nearshore areas dropped to 46 percent. The primary reasons for this 
decrease were the lack of acceptable sites, public opposition to usage of 
nearshore lands, and concerns over loss of habit11t for aquatic species 
(principally salmonids and waterbirds). Therefore, most or all of the acreage 
forecast as required for confined disposal under this alternative would likely 
be upland. 

b. Impact& and Their Significance to the Jliolosicnl Environment. 

(1) Benthic Conrmmities, Flora, 

(a) Morine Intertidol and Suhtidol. Impacts that could occur to 
intertidal species under the no-action alternative are associated with the 
unknown proportion of the estillleted 225.8 acres of upland/nearshore confined 
disposal that could occur in nearshore vegetated areas. This unknown 
proportion is expected to be small due to general unacceptability of nearshore 
confined disposal sites. Other ifflpacts that could occur to subtidal 
macroalgse and eelgrass would primarily be due to physical disturbance due to 
more individual disposal sites and short-term pulses of suspended m11terials 
from return flow from upland disposal dewatering that could interfere with 
photosynthesis by reducing li5ht availability. Both of the latter impacts 
would be minor, confined to the area 11ro1111d the outfall, and can be reduced 
through proper control of effluent dhcharge. As noted below in 4.02b(3){a), 
a relatively larger area of bottom could be physically impacted due to more 
single-user sites. 

(b) Terreatdal. 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 iu 
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upland or nearshore environments and could am,;,unt to a total of 225.8 acres of 
habitat disturbed or lost. Disposal site coastruction would result in 
dest.-uction of the existing habitat, including removal of vegetation and 
possibly excavation of topsoil which may be used to construct dikes, berms or 
stored for late.- use as a soil cap (Canter, et al., 1977), The impacts to 
plant comnunities under the no-action alternative are greater than those 
associated with the action alteniatives because of the amount of habitat lost 
due to construction. 

~ollowing upland disposal, adverse impacts to plants recolonizing the area rnay 
occur. High salt content and the presence of chemicals of concern may hinder 
successful germination and growth of mflny plant species. In addition to 
slowing or preventing reestablisim..nt of plant cllDIIIWl.ities onsite, vegetation 
around the perimeter of the disposal area may ebow chronic impacta as a reault 
of salt seepage (Harrison and Chisholm, 1974). 

Once a disposal site is no longer in use, remedial actions can be undertaken 
to rehabilitate the land, although this is often difficult and costly to 
accomplish (Gosselink, 1973). Sites can be seeded with saline-resistant 
plants or covered with enough top soil to act as an effective barrier between 
establishing plants and the dredged material. Additioaally, dredged Dlllterial 
can be plowed and limed to condition soils prior to establishment of 
vegetation (CZRD, 1978). 

The uptake and accun,1.ilation of chemicals of concern in the tissue of plants 
established on dredged material eometimes results in adverse effects to 
animala utilizing the site fot forage area. In turn, these animals could 
transport chemicals offsite. 

(2) Plankton Communities-

(a) Marine PhvtoRlwikton. Only temporary impacts to marine 
plankton are expected under the no-action alternative, since only s1Dall 
volumes of relatively clean dredged material would be placed at unconfined, 
open-water sitea. Impacts could result from intermittent pulses of suspended 
or dissolved chemical& that could modify potential for primary production by 
reducing light, or atimulate growth of nuisance speciea by temporarily raising 
nutrient levels in the water column, Because of the sDllll1 volllllles and low 
chemical loads expected with dredged material allowed for open-water disposal, 
no significant chemical impacts would be expected, The overall impact& on 
primary production would be ineignificant, and probably not measureably 
different from impacts associated with the action alternatives. 

(b) Zooplankton, Few impacts to zooplankton are expected under 
the no-action alternative, since only small volumes of clean material (meeting 
PSIC values) would be placed at open-water sites. Principal impacts to 
zooplankton could result from suspended particles physically interfering with 
zooplankton filter-feeding mechanisms, In addition, zooplankton in the 
immediate area of disposal activity could become entrained and damaged or 
killed hy falling dredged material. Tbs oYerall impacts on zooplankton are 
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expected to be insignificant, of sho.-t duration, and typically would occur 
only within the mixing zone. Impacts to zooplankton U11der this alte.-native 
would be less than l111der tbe action alternatives. 

(3) Invertebrates. 

(a) Benthic Infauna! Resources- Marine invertebrate colllllUllities 
would be impacted by unconf4,ed, open-water disposal activities WJdertaken 
with this alternative. Principal impacts would be temporary los~ of bentbic 
commU11ities due to burial or smothering by falling clwnps of dredged 
material. In the 15-year project period, only a rather 8fflall quantity of 
d.-edged material (2,066,000 c.y., with very low concentrations of chemicals of 
concern) is ei<pected to go to open-weter, unconfined disposal under this 
alternative. Disponl of this 01aterial would not result in unacceptable 
adverse effects to the me.rine resources of Puget Sound due to chemicals in the 
sedimeot. However, since individual sites would be establishe,j. by each 
dredger, a much larger number of disposal sites are possible under the 
no-action alternative. Cwnulative illlpacts from disposal at a large number of 
sites could be significant. If each project's disposal occurred at a separate 
location, considerably greater total bottom habitat could be tempora.-ily 
distu.-bed than under the action alternatives. 

Assuming that dredged D1Bterials from 30 separate pl."ojects (approxiwately 
70,000 c.y. each) were discharged "" separate locations with individual impact 
areas of 300-1100 acres, a range of 9,000 tn 24,000 acres could be physically 
i'"pacted by these projects. This suggests a greate.- aerial physical 
disturllance of benthic habitats under the no-action alternative as compared to 
that associated with the action alternatives (2,996 total acres impacted). It 
is not p0ssible to p.-edict the value of the affected habitat, partially 
because it is wiknown where (in high o.- low value sress) disposal would take 
place. Given the difficulty PSDDA'a Disposal Site Work Group hsd in locating 
sites with low habitat values in the Phase U area, it may be estimated that 
some of the no-action sitee would impact substantial reeources. However, 
since disposal activity in any area would be of short duration and material 
disposed would be relatively free of chemicals of concern, rapid 
recolonization and recovery of each disposal a.-ea is expected. 

(b) Intertidal- Intertidal inverteb.-ates would be 1110re impacted 
than in the action alternatives because it is anticipated that there 11ould be 
more confined disposal site developments in the nea.-shore environment under 
the no-action alternative (tables 4.3(a) and ~.3(b)). Physical impacts to 
sedentary species from nearsho.-e dredged 11111te.-ial disposal would result in 
loss of intertidal communities due to burial during disposal. 

Impacts to intertidal b~thic apecies located outside the diked area and near 
the dewatering return flows are also possible. Effects observed at s 
nearshore site outfall are not expected to be lethal, but instead could result 
in lessening of animals reproductive capacity or increasing body burdens of 
chemicals. The level of impact would depend on leachate concentrations of 
chemicals of concern. 
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(c) Mobile Crab& and ShrilQp Resources, Few impacts would be 
expected to mobile invertebrate resources under this altemative. Impacts to 
shrimp and crab resources would be due to burial. This impact is anticipated 
to be minor, and would not adver11ely iapact Puget Soimd crab and shrimp 
resources, No impacts are expected due to dredged 11111terial chemicals. 

(1.o) Anadromoua and Other Fish-

(a) Anadromoua Fish, No adverse effects are expected wider the 
no-action alternative to 111'.U!.dromoue fish due to unconfined, open-water 
disposal. However, significant impacts to anadrOIIIOWI fish could occur under 
the no-action alternative should nearahore habitat areae be uaed as confined 
disposal sites. DevelopDent of nearahore for confined disposal of dredged 
material would likely permanently remove the area as valuable habitat for 
juvenile sslmonids. Outinigrating juvenile salmon u.&e shallow water nearshore 
areas as feeding habitat, as >fell as for cover fro,n predators. Construction 
of dikes designed to contain dredged material will reduce the extent of 
shallow water botto,n surface available as feeding habitat. The density of 
nearshore preferred prey items and the diversity of species would also be 
reduced through disposal site construction, Any reductions in undeveloped 
nearshore habitat would influence survival of juvenile salmonids. 

Juvenile aalmonids are opportunistic carnivores, feeding primarily upon 
epibenthic invertebrates. Impacts to out.migrating juvenile salmon can also 
occur through the acc11111ulation of chemicals obtained feeding upon benthic 
species found near effluent ou.tfalls associated with nearshore disposal 
operations (Malina et al,, 1986). Effluent outfall areas are often inhabited 
by dense aggregations of pioneering henthic invertebrate cOlllllUilities. Such 
benthic comnunities act as a feeding attractants and, should chemicalG of 
concern be present, could expose juvenile salmonida to the chemicals. 

Changes in water quality associated with effluent discharge might also alter 
or delay patterns of migrating behavior through avoidance. Impacts due to 
these effluent discharge may, however, be 11inimir:ed through a variety of 
control technologies designed to reduce losses of associated particles and 
contaminants from the disposal site (e.g., Cullinane, 1986), 

(b) Bottom Fiiih Resources- Little impact to bottom fish 
resources is expected under this alternative since feeding habitats would only 
be temporarily physically affected by open..,..ater disposal. Disposal of 
material could temporarily reduce benthic reeources through burial; however, 
the impacted area would soon recolonh•e and again be available as foraging 
habitat for bottom fish. 

For nearshore disposal, adverse effects to bottomfiRh re&ources are comparable 
to those experienced by en.adromous fish resources, Losa of habitat and 
possible effects near outfalls would occur are associated with this disposal 
option . 
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(c) Freshwater Fishes. Poasible dgnificant adve:rse impacts to 
freshwater fiah species coula occur with the dispossl 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 fieh to 
resuspended dredged material and to dissolved chemicals that would not 
necessarily be released if left in a marine environment. Impacts to 
freshwater fish would be a direct result of the introduction of effluent or 
leachate discharge into freshwater habitats. Two 1Jources of impacts are 
associated with effluent diacharge: (l) 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 low 
tolerances for increases in turbidity (Canter, et al., 1977). Fish mottality 
due to asphyxiation often results from the fine particles aettling on the gill 
filaments (Sherk and O'Connor, 1975). Eventual reductions in fish population 
size and possibly species elimination in a locality have been observ<Jd as a 
result of increasing turbidity in streams with formerly low levels of 
suspended solids (Hollis et al., 1964). 

Another significant adverse impact due to turbidity and siltetlon on fish 
populations is the reduction in spawning grollI!d habitat (Hollis et al., 
l96L). Ripe fish will abandon previously used spawning grounds if siltation 
is high, apparently evoiding suffocation of their fertilized eggs through 
reduced oxygen exchange. 

Fresh.,.ater fish are generally more sensitive to chemicals than marine species, 
and thus, are more susceptible to effluent runoff from confined disposal 
sites. ln addition, toxic metals are more readily available for uptake by 
organisms in soft freshwater than in hard saline waters. 

The impacts associated with both turbidity and chemical release can be reduced 
with the use of weirs and holding ponds which act to limit particulate loads 
prior to discharge. 

(5) Jfe.terbirds. Sae aectic,n 3.0lb(5) for a general discussion of 
waterbirds in PU8et Sound. Potential direct impacts of open~wster disposal on 
weterbitcds include the foll.,...ing localized and temporary impacts: avoidance, 
during disposal, loss of access to prey aource, and some effects on intertidal 
organisms from drift of suspended dredged material. Turbidity limits 
visibility and therefore makes feeding more difficult. llatetbirds will avoid 
the turbidity plume and feed elsewhere. Benthic resources at the probable 
deepweter disposal sites are generally not u.tilized BB fond by waterbirds as 
few birds dive greater than 100 feet (althou.gh cormorant5 and loons '"8y). 
Furthermore, stomach samples of deep-diving birds hulioate that bottomfish 
generally comprise only a small proportion of the total diet. thus, these 
birds pri,n.arily utilize free swimming fish such as herring and smelt. Should 
the disposal areas be utilized by waterbirds and not fully recolonize, the 
total area of impact would still he small relative to the potential feeding 
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area in Puget S,>1md. The potential loss of intertidal organisms from the 
shoreward drift of suspended material is considered to be minimal and will not 
affect waterbirds. 

Direct (distu.-bance) impacts on waterbirds from disposal activities would not 
be anticipated because preawnably these disposal areas would not be located in 
areas of high bird use. Even if birds were disturbed by the vessels, they 
would likely not move far. On rare occasions such disturbance might take them 
away from a sizeable temporary food source, such as a "herdng ball" (large 
school of herring or other species of awall fish). These birds would then 
experience a temporary loss of easily captured prey. Also, the disposal craft 
are (typically) a barge and a tug, conmon vessels in Puget Sound, to which 
birds are quite accustomed, Gulls will often flock to barges, particularly if 
the matedal in the barge contains exposed animals such as small fish or 
crustaceans that were caught in the dredge. 

(6) Endangered and Threatened Species. Bald eagles may experience 
adverse impacts from disposal sctivities under this alternative should eagle 
feeding, perching or rearing habitat (forested areas) be used to create upland 
disposal sites. Although it iB established that bald eagle reproduction has 
been seriously affected by biologically magnified concentrations of 
chlorinated pesticides, it is unknown whether chemicah associated with 
dredged material placed at an upland site might be biomagnified in the food 
chain to affect bald eagles (most Puget Sound sediments tested to date have 
had low concentrations of chlorinated pesticides). Eagles feed on a wide 
variety of prey items including fish, birds, 1118111'18ls, and invertebrates. 
Toxins from any particular group of prey (such as those species found at an 
upland disposal site) would not significantly im"8Ct this species providing 
animals from the disposal site do not account for a disproportionate share of 
the diet of the bald eagles. Of the alternatives considered in the EIS, the 
no-action alternative represents the greatest risk of potential impacts to 
bald eagles. The significance of these potential impact would depend on the 
location of the upland or nearshore disposal site(s) and the che,nicals' 
hiomagnification potential. 

Similar impacts may be anticipated for peregrine falcons; impacts would 
probably be less severe and less likely. Peregrines are ,oore locally 
distributed than bald eagles, and upland disposal sites would be leas likely 
to be near peregrine use areas. Peregrines feed almost exclusively on small 
hirds, especially small waterfowl and shorebirds. Their feeding strategy is 
to dive into large flocks, either surprising the prey, or out-flying a slower 
member of the flock and overtaking it. The sites used for upland disposal are 
unlikely to attract such flocks of waterfowl or shorebirds, either before or 
after disposal. During site selection, it is preaU111ed that a proposed site 
that had such use would be recognized as an il!lportant concentration area, and 
would not be used for disposal. Following disposal, such an area is not 
likely to attract large numbers of shorebirds, unless the area is maintained 
with a constant water body to attract waterfowl. Peregrine nest locations are 
closely monitored by the Washington DepartJnent of Wildlife (WIJW). If a 
disposal area were proposed that could affect a nest site, the WDW would 
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object to assure that the nest would remain unharmed. The greatest threat to 
peregrine falcons from uplllild disposal is the possible loss of trees that 
could be used for roosting, hunting and feeding, or resting. Most of these 
locations are known, and would likely be protected from potential dredged 
material disposal. 

(7) Marine Magnals. See section 3.0lb(4) for a general discussion of 
marine mwm,al distribution in Puget Sound. No significant impacts to marine 
manrnals are expected from the no-action alternative. All past disposal areas 
became unavailable on April 30, 1989. In the absence of the PSDDA disposal 
sites, dredgers would be required to locate individual disposal sites and 
satisfy the Puget Sound Interim Criteria (PSIC, see section 4.0211(1)). 
Interlm single-user disposal sites would require the approval of all concerned 
Federal l!Ild State resource agencies prior to use. Criteria for site selection 
using mammal and bird concentrations are lacking for most of the Phase II 
area, except 1111 shown and reh.renced in the PSDDA Phase II documents. A 
potential for impacts to marine llll!lllllllls exists at the nwoerous single-user 
sites due to the lack of identification of critical marine mammal use areas, 
l!Ild subsequent placement of a disposal site in or near such an area. Also, 
for each single-user disposal site selection, a coordinated environmental 
assessment or impact statement would be required. 

Some direct, but relatively minor, impacts could occur from any dredged 
material disposal operation under the no-action alternative. These include 
short term and localized effects of tu:rbidity on food organisms, and also prey 
location by marine mammals, the effects of noise, and the danger of boat 
collisions with marine mSQnala. 1111 of these poteritial effects are considered 
minor because disposal activities occur infrequently, are short term (an hour 
or less), and because marine mammals are mobile and can easily avoid the area. 

For a general discussion of endangered cetaceans in Puget Sound, see section 
3.0lb(6). As described in the biological assessments in exhibit A, no impacts 
to these Dlalllmsls are anticipated due to the strong likelihood they will not be 
present at the sl!Dle time that disposal operations are occurring. National 
Marine Fisheries Service concurred with these findings in July of 1988. 

(8) Terrestrial Fauna-

(a) Terrestrial Wildlife. This EIS does not deal, except in a 
generic way, with the consequences of upland disposal. Ecology is pursuing 
two SEPA EISs in support of its effort to establish confined disposal 
regulations and designation of public multiuser confined disposal sites. 
Significant adverse impacts to terrestrial wildlife may be associated with 
this alternative, moreso than with any PSDDA alternative due to the generally 
more restrictive criteria for open water disposal under the PSIC. This would 
result in a larger quantity of material going to upland disposal. 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 construction would depend on the specific type of habitat being 
destroyed. Disposal site construction on sn open field would generally impact 
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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 babitat (and its carrying capacity) to assimilate 
displaced wildlife. 

Following its use 1111 en upland disposal site, the land could become usable 
once again as habitat for wildlife, providing the land were reclaimed, Toxic 
effects could appear in animals utilhing the dte should plants recolonizing 
the site accumulate chemicals from the dredged material. Terrestrial effects 
are outside the scope of the PSDDA study and 1<ill need to be addressed in 
detail in environmental documents and permits required for use of upland 
disposal sites. 

(9) Terrestrial Birds- Terrestrial birds could be adversely impacted 
under this alternative becsuae of a probable reduction in suitable habitat due 
to construction of confined upland and nearshore disposal dtes. Following 
reclamation of the ares after the life of the disposal site, toxic impacts to 
terrestrial species could potentially occur due to ingestion of plants and 
animals that have accumulated chemicale of concern from the dredged material. 

c. Impact§ and Their Significance to the flnmun Environment. 

(1) Social and Economic Featuree- Some adverse i.mpacta could be 
anticipated to waterborne co,mnerce movements in the Phase II study area and 
related port terminal and industrial development. Impacts would be due to 
delays in dredging cycles and foregone benefits of some dredging projects 
because of the costs associated with dredging and dredged material disposal 
under this alternative. 'nte significance of these impacts may include loss of 
jobs and property tax base devaluation. 'nte Dredging and Disposal Activity 
paragraph (paragraph i.,02c(3) below) presents a comparative analysis of the 
costs associated with this alternative. 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 dredging (due to costs associated 
with dredged material disposal in upland/nearshore sites), would have an 
adverse impact on navigation activity due to channel shoaling. Shoaling could 
eventually reach the point that conmercial and recrestion11l traffic would be 
imp11ired, causing severe regional socioeconomic hardships to the private and 
public sectors. 'nte high cost of confined disposal relative to unconfined 
disposal (three to ten times 100re expensive), would result in some projects 
not being constructed. Becau,,e data were not available for specific projects, 
the analysis contained in the EIS does not address this. The analyses preswne 
that sll forecast dredged material will be removed and placed in a disposal 
site, confined or unconfined. 

foregone benefits for new projects and economic impacts for maintenance 
projects due to cessation of dredging are dependent on project-specific 



factors. With the sparse in.formation available it is not possible to quantify A 
these potential adverse effects of no action. W 

(b) J&rul. lDlpacts to land transportation would be greater under 
this alternative than the action alternatives since all dredged material not 
delivered to a nearshore dhposal site by pipeline would be trucked to a 
disposal site. Iruck traffic congeation could impact normal traffic flow. 

(3) Dredging wid Disposal Activity. The impact of the no-action 
alternative on dredging and disposal activity would depend on the availability 
of upland and nearshore confined disposal ~ites. and the costs associated with 
disposing the majority of 1ILCst dredged material at confined sites. These 
factors would greatly influence the feasibility of a specific dredging 
project. For so01e dredging area.&~ added cost per cubic ye.rd would be 
prohibitive. 

Public multiuser 1 large capacity, confined disposal sites are not presently 
available in the Puget Sound area. Availability and feasibility of nearshor€ 
areas such as tidelands 9 fill at piers~ and upland sites are dependent on 
public acceptability and Federal and State regulatory agencies' willingness to 
allow such sites. Acquisition and preparation of suitable sites would likely 
be cost prohibitive should the vol!,lllles required by confined disposal reach 
3~6 million c.y. as suggested by this alternative. 

(4) Native lam;e;r:icen Fishig. Should significant portions of 
nearshore areas be used as disposal e i tea~ Native American uus*l M.¢1 
accustomed grounds and stationsn for fishing could potentially be impacted. 
Stations for setting stationary gill nets would be reduced with the 
construction of shoreline disposal sites. Contrary to short-te11P .lmpacts to 
salmonid fisheries that are possible with unconfined, open water disposal of 
dredged material• losaes of BhQreline associated with ci;Jnfined nearsh.ore 
disposal facilities Wlder this alternative could be long lasting (for the life 
of aite u§e and rehabilitation) or could result in a permanent removal of the 
tidelands from production. 

The potential for traffic c011flicts between dredged material disposal 
activities and Indian fishing would be less wider this alternati~e than in the 
action alternatives since few barges would be iu transit to Qpen--watet: 
disposal sites. 'there could be traffic conflicts during nearshore disposal 
when barges are used to transport material to the sites. Provision of PSUDA 
regarding ~04 pemit specifications to prevent conflicts with Indian treaty 
fishing activities would be lacking under the no-action e.l ternative (see 
section ~.03c(4)). 

Impacts to biological resources of concern to Native Americana are discussed 
in Section 4. 02. b. • Impads and 'their Significance to t h.e Biological 
Environment. 
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(5) Non-Indian Comoercial and Recreational Fishing. The limited 
unconfined, open---water disposal activity that would result with the no-action 
alternative will produce no significant s.tverse 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 s"erity of the effects, would depend on 
specific site locations. 

(6) H•@en Health. 

(a) Via Seafood Con,rnmption. No impact cm human health is 
anticipated from the consumption of seafood impacted by disposal activities 
under this alternative. Little wiconfined, open---water disposal of dredged 
material would telr.e place and the material allowed for open-water disposal 
would be relatively free of chemicals of concern. Sowe impacts might occur 
due to chemicals associated "ith effluent discharge from confined disposal 
sites; however, such impacts would be localized to the inDlediste site of the 
discharge. 

(b) Via Drinking water. When dredged material containing 
chemicals of concern is placed in a confined nearshore or upland disposal 
facility, the potential exists to generate leschates that could have an 
adverse effect on ground water snd surface drinking "ater. This can occur 
even with IIIBterial that is suitable for unconfined, open-water disposal due to 
oxidation changes upon drying. Under the no-action alternative, wost dredged 
material would be placed in a confined site. Because of this, the potential 
for major impacts on drinking water supplies exists if protective design 
features such as leachate collection systems, effluent control, or runoff 
control should not be used. The potential of contamination of aquifers used 
for drinking water is greater under this alternative than under the action 
alternatives. 

(c) Via Inhalation of Dw;t. Dredged material placed on 
nearshore and upland disposal sites provides a potential source of fugitive 
particulates {dust) which, should they contain chemicals of concern, could 
have an impact on the health of "orlr.ers at the disposal sites. Inhalation of 
dust can also be a problem at closed disposal sites that are being prepared 
for subsequent uses. Impacts to human health frow inhalation of auch dust may 
be winimized by dust suppression techniques and application of suitable ground 
cover. 

(d) Via Dfrect Exposure. Little direct exposure to contalllinated 
dredged material is expected. The only segment of the population that might 
be expected to come into contact with dredged material are workers directly 
involved in dredging operations or at upland and nearshore disposal facilities. 

(7) H.o.ia.e.. Few noise impacts are expected at open-water disposal 
sites because of the low level of open-.. ater disposal activity expected under 
the no-action alternative. The most significant noise impacts "ould occur 
"ith activities associated with upland and nearshore disposal operations . 
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Truck traffic would be greatest under this alternative and an increase in 
noise level could thus occur near disposal sites. The significance of noise 
impacts will depend on whether the sites sre located in rural, urban, or 
industrial areas. 

(8) Esthetics. Disposal operations at open-water sites are not 
expected to significantly affect the esthetic quality or experience ill Puget 
Sound. Open-water disposal would not occur to a significant degree since a 
very little voluroe of dredged material would be disposed under this 
alternative at open-water sites. When open-water disposal does occu.-, 
operations will represent a minor part of day-to-day marine activities. 

Esthetic qualities on land, however, could be significantly impacted by 
disposal operations under this alternative. Viewers may be distracted by 
develop111ent 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 
industrialized areas are likely to have less impact than sites developed in 
open or forested land or along shorelines. 

(9) Cultural Resources Impacts. As part of the studies to detennine 
suitable sites, a literature eearch occurred to eetablish whether any 
historically significant shipwrecks are located within the Phase II area in 
the vicinity of the selected action-alternative sites. Since the no-action 
alternative involves a potentially large Ruruber of single-user sites which are 
not covered by this literature search, the potential for impacto to submerged 
historic properties eligible for the National Register of Historie Places ls 
unknolm.. 

d. Cumulative Impacts. A variety of cUP1ulative effects to the 
environment could occur under the no-action alternative. n.eae are, 
generally, (l) effects that are due to unconfined, open-water disposal and 
(2) effects that are due to confined disposal of material defined as 
unacceptable for unconfined, open-water disposal. 

Penuitting authorities would only allow open---water disposals to occur if their 
adverse impacts would not be individually significant. Ho,,.,ver, this would be 
determined on a case-by-case basis, and less overall control or consideration 
would be given to whether cumulative physical effects were becoming 
significant than wider the P6DDA sowidwide program. Because the only material 
that could be disposed in water would have very low (bacl<ground) chemical 
concentrations, full recovery frmn any physical benthie habitat disturbance 
would occur rapidly. lt is therefore lil<ely that cumulative effects due to 
unconfined, open-water dieposal would not become significant under the 
no-action alternative. 

In contrast, cumulative effects due to confined disposal of 3.65 million c.y. 
of dredged material would be more significant than under the action 
alternatives. The most significant contribution to cumulative effects 
resulting from open-water disposal would derive from construction and 
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operation of ne11rshore disposal sites. The construction of such sites could 
affect valuable shoreline habitats that serve a variety of critical functions 
to different life history stages of many important Puget Sound species. Such 
sites can also affect wetland habitats that serve many critical fwictions, and 
also have suffered significant levels of cumulative effects. 

An estinlated 225.8 acres of upland/nearsbore habitats are likely to be 
required in the PSDDA Phase II area for confined disposal wider this 
alternative (table 4.2). 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 cwnulative impacts on 
spawning and juvenile rearing habitat for marine and anadromous fish, spawning 
and cover habitat for conmercially 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 
growid water quality via leachate with chl!Jllical11 of concern, surface water 
quality if runoff carries chl!Jllicals from the sites, and freshwater aquatic 
resources if surface water quality is degraded to the point that long- or 
short-term toxic effects occur. In addition, losses of upland habitats 
themselves can be significant, if high value habitats cannot be entirely 
avoided when selecting the sites. 

Until studies can be undertaken to identify multiuaer 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 no-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, Relationshi~ to Existing Plana, Policieu, and Controls, 

(1) Clean Water Act, Sections 404/401. Because of the very low 
chemical levels expected in material allowed for unconfined, open-water 
disposal under the no-action alternative, identification of suitable 
open-water disposal sites would also be coneistent 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 eame is true 
for State water quality certification pursuant to Section 401. 

(2) Coastal Zone Management- The Coastal Zone Management Act (C'Z.!'1A) 
(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 Kanagement 
Program (CZMP) was approved to receive funding allowing the C'Z.!'1A to be 
implemented via the State Shoreline Managment Act (Sl'IA) of 1971. As passed by 
the State legislature, the Sl'IA provides "for the management of Washington's 
shorelines by planning and fostering all reaeonable and appropriate uses," 
The SMA is implemented through detailed planning efforts that culminated in 
the Shoreline !'Laster Programs (SNP) for the large municipalitiee and counties 
of the State. Consistency of the no-action alternative with the Sl'IA and the 
current State C2!1P, and satisfying consistency with State and Federal CZ/'! 
requirements, would depend on where unconfined, open-water disposal sites were 
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located, Dredging projects which could affect other lands under jurisdiction • 
of CZHP would have to be evaluated on a project-by-project basis. 

(3) Shoreline Master Program, Shoreline permits for use of 
open-water disposal sites for dredged material disposal under the no-action 
alternative would be obtained from the appropriate local shoreline 
jurisdiction, on a case-by-case basis, 

(~) Department of Natural Resource11 (DNR) PoJicy on Open-Water 
!U.11rui.sll1._oL_DUUed Material into Puget SOWld- Under 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 require review and approval by llNJI., 

(5) Executill .. O..lleL...llllllO, Protection ~etlands. The iritent of 
Executive Order 11990 is to protect wetlwtds because of the significant 
cumulative losses that have occurred, Wld due to their high value to 
biological productivity and their other critical functions. Wetlands could be 
directly affected by the no-action alternative. Dredging projects which could 
affect wetlands would be evaluated on a project-by-project basis at the time 
the project is reviewed for Section 404 permits. The no-action alternative 
would increase the potential for projects affecting coastal wetlands relative 
to the action alternatives. Because of national policies regardihg no net 
reduction in existing wetland srea, there would likely be mitigation required. 

{6) Executive Order 11988, Flood rle.in Management. The intent of 
E. 0. l198g is to provide guidance and regulation for projeets located in, or 
affecting, the flood plain. E.Q. 11988 requires, to the extertt possible, 
avoidance of long- and short-tenn 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, disposa_l siting would 
need to be evaluated on a site-by-site basis to ensure compliance with E,0. 
11988. 

(7) PUi:et Sound Water 0,111,Hty Management Plan- The Puaet Sound Water 
Quality Comprehensive Plan was adopted DecBIQber 17, 1906 and the plan was 
upated and adopted on October 19, 1908. The contaminated sediment and 
dredging program of the plan contains a sediment program goal "to reduce and 
ultimately elbiinate adverse effects on bi<llogiCal resources and humans from 
sediment contamination throughout the sound by reducing or eliminating 
discharges of toxic contaminants and by caj)phlg, tl"eating, or: rem<lV!ng 
contaminated sediments." The plan also adopts the following J)Oliciet 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 peniiit progra,,,s: 

"All government actions will lead toward eliminating the 
presence of sediments in the Puget Sound basin that cause 
adverse effects to biological resources or pose a serious 
health risk to humans." 
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"Programs for Plaflagement 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 cl<,anup of 
the Sound by allowing unconfined, open-water sites to have 
only low levels of contamination and to dispose of more 
contaminated sediment,; in a manner that prevents continued 
exposure of organisP18 to adverse effects. For proposals 
where dredging will expose contaminated sedirn.,nts, 
project-specific mitigation measures may be required." 

"Sediment cleanup programs (which may include capping 
inplace) shall be 1111dertaken when reasonable to reduce, with 
the intent of eliminating, the exposure of aquatic organisms 
to sediments having adverse effects. (Element S-7 directs 
Ecology to develop a decision process which will resolve the 
question of when cleanup actions are 'reasonable')" 

The no-action alternative fully complies with the above goal and policies. 
Dredged material discharged in the Sound would not contain chemicals of 
concern at levels that would result in observable adverse effects to 
biological resources, 

(8) American Indian Religious Fr!ledom Act. The American Indian 
Religious Freedom Act of 1978 (AIRFA) requires Federal agencies to ensure that 
none of their actions interfere with the rights 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 ceremcmials and rites. AIKFA 
requires consultation 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, 

(9) Canadian Acts Resulatin&: Open--Water Disposal. The applicable 
laws and regulations are described under the discussion of the action 
alternative for Port Angeles (section 4.12e(9)). Allowable levels of 
chemicals of concern in the Canadian regulations and laws for open-water 
disposal are generally higher than either PSIC and applicable PSDDA disposal 
guidelines. The no-action alternative would comply with these laws, which 
(while not strictly applicable) are important to consider in light of 
Canadian-United States treaties on anadromous fish and cnnmitments under the 
London Dumping Convention. 

f. Probable, Irreversible, and Irretrievable Coumitment.Lof Resources. 
Use of the nlllllerous, single-user unconfined open-water disposal sites would 
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result only in an intermitteut IUld temporary degradation of the quality of the 
sitea' air, noise, and water resources. Additionally, intermittent use of the • 
water surface area of the sites during disposal operations represents a 
corm,itment th.at may not always be in agreement with wiforeseen future plans 
for the area. However, none of these impacts are irretrievable conmitments of 
resources. 

While fauna at the unconfiued open-water sites could be buried, habitat and 
production values of the sites would not be irretrievably lost. Full 
recolonization is expected. 

Plants and animals buried by upland and intertidal disposal of material th.at 
is unacceptable for unconfined, open-veter disposal wider no action are 
irretrievably lost. Ecological functions of lands filled may also be lost. 
While these sites are technically not irreversibly canroitted, 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 ot~er u~es of the 
sites may be precluded. Past experiences indicate that any lands filled for 
the purpose of industrial and business development are irreversibly and 
irretrievably comnitted. 

Dredged material discharged to tbe open-water sitea represents an ir,eversible 
co,miitmant of resources to the extent that the material l(as potentislly useful 
for beneficial uses or landfill. Again, thoU!lb it is not technically 
impossible 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 
program would be irreversible. 111 addition, the labor and capital necessary 
to conduct dredging operations would be irreversibly conrnitted. This include~ 
the dredging equipment, administrative personnel, and both skilhd and 
nonskilled labor. However, energy and other conmitments for individu.al 
dredging projects are decided by separatl! ec011omic and social factors. 
Conmitrnents of human resources would be essentially identical for both. 

g. Tiw Relationship Between Short Term Use of Man's Envir0"1!Jlent and .lM
Maintenance and Enhancement of Long-Term Productivity. The natural 
characteristics of north and south Puget SoUJid have been substantially altered 
in the past century due to settlement and expansion of Eurn-twnerii,an 
populations, principally in the present day urban bays. Prior hUW1n 
occupation had not notably impacted tbe souqd's en,;iroll!1umt. Developmqnt and 
maintenance of navigation channels have cop.tributed to an unknown extent to 
the impacts on the biological resources of the soUJid. These actions ha-ve 
generally been beneficial to the socioeconOlllic system, althou.gh at the e><panae 
of localized biological production. Use of the region's reaourc1u; has been 
enhanced, resulting in development and maintenance of stable urban 
communities. Both beneficial and adver~e effects to tbe envir~en~ have 
resulted from these developments. 

4-26. • 



• 

• 

Development and maintenance of navigation wateniays and associated disposal of 
dredged niaterial at w,confined open-water sites are largely short-tenn \Liles of 
the environment, From the human environment perspective, navigation maintains 
and enhances the socioeconomic COllditions of the area by providing low cost 
tranportation, job security, and economic stability to industries linked to 
shipping. Many indirect benefits to local and regional economies result from 
these activities. 

From the biological environment perspective, long-term productivity of the 
Sound would not necessarily be enhanced by the use of multiple imconfined 
open-water single user sites, Short-term losses aseociated with short-term 
uses include removal of aquatic habit!lts 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 Phase 
II marine area that would be impacted by disposal at single user unconfined 
open-water sites, measurable or significant reductions in regional 
productivity is 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 knuvledge, coupled with more stringent 
environmental controls being enacted and enforced by agencies with 
jurisdiction, should result, in the long term, in reduced introduction of 
conta.minsnts from human sources to the sound. As improved pollution source 
control reduces the release of contaminants into the nesrshore areas of Puget 
Sound, overall improvement in sediment quality will follow. This should be 
reflected in a gradual increase in dredged me.terial that would pass PSIC. 

"· Mitigation and Amelioration of Adverse Effect&• The no-action 
alternative does not result in selection of specific public multiuser disposal 
sites. Under the no-action alternative many undefined individual dispoal 
sites would be crested. Individual mitigation would be required to deal with 
associated impacts. Site location and site management would be the primary 
mitigation (avoidance) measures associated with the no action. With proper 
siting and management of confined sites, potential biological resource and 
human use conflict problema could be mitigated. 

Under the no-action alternative, the PS[C disposal site guideline would avoid 
discharge of sediments containing unacceptable levels of chemicals of concern 
and resulting in unacceptahle adverse effects. This would fully comply with 
the applicable provisiona of the State Water Quality Standards and the Clean 
Water Act. 
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SECTIONS 4.03 THROUGH 4.05 

ENVIRONMENTAL EFFECTS OF THE ALTEBHATIVES 
CONSID&llED FOR NISQUALLY All.EA (SOUTH SOUND) 
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4.03 Anderson Island/Ketron Island Selected Alternative, 

a. Impacts and Their Significance to the Physical Environment. 

(1) Water Quality. 

(a) Marine Water. llnconfined, open-water dhposal activities at 
the selected Anderson Island/Ketron Island site will not significantly affect 
water quality conditions in the Nisqually reach area, which is a designated 
Class A water body, except fo.- tewpora.-y and minor impacts in the illllllediate 
vicinity of the disposal site during disposal operations. The levels of 
disaolved chemicals in marine waters at the site (see section 3.0la(Z)) are 
likely to undergo only minor and transitory increases at the time of disposal 
of dredged ,naterial. Pfost of the metals and organic compounds in the dredged 
matedal will rremain adsorbed to sediment particles and will not become 
dissolved. Currents will alao tend to blend the alight increases in dissolved 
materials into the nonnally low be.cir.ground aolute levels, and to transport 
them according to net fl""s (northerly near the surface, aoutherly near the 
bottom). 

Total suspended solids (TSS), which are related to optical turbidity in the 
water, will increase temporarily following s dump event. Calculations for a 
"typical" dump event st s 400-foot site with JO cm/sec average current speeds 
show a suspended solids concentration due to the disposal event of 0.25 mg/1 
1 hour after the dumping of s 1,500 cubic yard barge load of slurried 
clay/silt and fine sand (equal to or less than 0,2 111111 grain size). These 
concentrations would occur in the plwne of sediments borne downcurrent. After 
6 hours, the TSS concentration would drop to 0.007 mg/1, ebout 1/100 of 
background TSS levels found throughout most of Puget Solllld (Phase II DSSTA). 
Slower currents than in this example occur st the Anderson Island/Ketron 
Island site, and will lower these projected concentrations due to quicker
settling out of suspended particles. See section 4.03a(2) for further 
discussion of currents lllld sediment transport at this site. 

The potential for dredged material to reduce water quality in theses surface 
microlayer is considered to be minor. The sea surface microlayer is s 
critical habitat for develoi:rnental stages of many fish and invertebrates. It 
may also concentrate llllthropogenic toxicants; there is evidence of reduced 
populations of fish and heightened cbromosonal aberration rates in English 
sole embryos in urban bays in central Puget Sound and in Port Angelea harbor 
(Hardy, et al., 1987). While disposed dredged material is a suggested source 
of chemicals for the sea surface mircrolayer, chemical input rates to the 
microlayer are not relisbly known. However, the contribution is not 
consider-ed to be significant relative to other sources (Word and Ebbeameyer, 
1984; Word, et al., 1986). Contributions to the sea surface micro layer 
odginste from a variety of sources, including sir {particulate fallout, 
precipitation, gases, and animals) land sources (shoreline erosion, river 
rlllloff, discharge of sewage and industrial effluents, and spills from vessels 
and land based facilities), and nearshnre sediments (upwelling, bubble 
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scavenging of orgenic solutes~ and biochemical tr&n&fonoations). Ob&ertations -
of :!i!horel ine contamina. Uon in Puget Sound Ul:lpl ic:a te sewage dis charges and 
street runoff as principal impacts to the sea s~rface microlayer (Word and 
Ebbesmeyer, 1984). A review of the literature on aea surface microlayer 
compositiont sources, and impacts on phytoplankton and phytoneuston is 
prasent~d in a PSDDA report (Word, et al.~ 1986). PSDDA eYaluation procedures 
also call for consideration of need for water column testing on a case-by-case 
basis to ensure that dredged materiel disposal does not result in the release 
of unaceepteble concentrations of chemical& into the water eolumn1 including 
the sea surface microlayer. Evaluation procedures use sensitive biological 
indicator,; when chemical levels are above the screening level to detect 
presence of chemicals which are potentially a problem, and these indicators 
ser,re to prediet potential effects in the aea aurfnce •icrclayer. 

In addition. suspended dredged material may became ineo~poratGd in the mobile 
nepheloid layer which cofflprises a highlJ flocculent sedifDt!nt layer that is 
found qee.r the sediment/ltater interface. A quantitatii,-e eati1111.te of the 
amount of dispo&ed material that might become associated with the nepheloid 
l&Jer is not possible; however. the level of contribution is not expetted to 
be signific.ent. Indirect e\ridence of dredged JJM1terial contribution to the 
nepheloid laye:i: was suggested in research conducted during the Corp:s Field 
V-erification Progrem (FVJ?) in Long Island Sound. Benthic species near the 
experimental diepo&el site exhibited increasf!-d lev~h of certain ch(!rnicalB 
during disposal activities. Follo~ing disposal, however, tiGaue le\11!1~ of 
these chemicals rapidly dropped to backgrowtd in organis•s collected near the 
site (PVP study 9 1987). The PSDDA monitoring progr811l for the open...-ater Bites 
includes collection of tissue residue data for benthic epeci~s collected off 
the dispoaal aite to evaluate potential impactB ~ue to moYement of cheniicals 
in the nepheloid layer. 

In conclUBion. only transient and te111porary clumgee in dissol\l"ed congtituentst 
suspended solida lnels. and increaeed le'n!ls of ~~diment bound chemicels are 
expected dudng disposal activities. Significant adverse Ul:lpacts to vater 
quality are not expected. 

(b) Freshwater and GtnJUJ.d]!atet,. Impacts due t.o ~iapo&al in 
unconfined~ open water ahould be negligible. Impact~ due to other methods of 
disposal may occur from t•o potential soureea: (1) release of ~hemiealc in 
effluent dur-ing dewatering or from lJllccmtrolled runoff mid (2) nleaae of 
chemicals 1,ia leachate from confined B ite11 which cot1ld enter groundwa ler. 
Impacts from effluent or uncontrolled runoff will depend an the ~ater hardness 
and the water quality of the receiving ~ater8. The dearee of che~ical release 
associated with effluentg cpn be controlled throuah p ~ariety of technologies, 
including construction of welts and settling pands (e.g.t Cullinane, et al., 
1986). 

Significant gdverse impacts on groundwater IIU!I.Y result from the production of 
leachate containing chemieals of concetn at a confined disposal site. Because 
of the geochemical changes that are associated with drying and oxidationt a 
large fraction of sediment chemicals can be mobilized. The magnitude of the 
impact of leachate production on groundwater quality will depend on the 
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chemical composition and physical characteristics of the dredged material, the 
characte.-istics of the interfacing soils, and the planned use of the 
underground receiving waters. For a further discussion of this, refer to 
section 4.02a(l)(b). 

(2) Currents and Sediment Transport. Currents at the Anderson 
Island/Ketron Island site will not be altered by disposal of dredged 
material. However, currents can transport the suspended sediments within the 
water column. When dredged material is released from a ba.-ge it descends 
through the water column as a dense jet. One to 5 percent of the material is 
stripped fr0111 the descending jet (i.e., becomes suspended) before the jet hits 
the bottom, according to field measurements (Gorden, 1974; Sustar and Wakeman, 
1977; Bokuniewicz, et al., 1978; Tavolaro, 1982, 1984). Baaed on a PSDDA 
numerical model study (Trawle and Johnson, 1986s), a large percentage of the 
remainder is unconsolidated material which forma a "pancake" leas than 1-inch 
high inside a 600-foot radiua of the center of the dump. 

At the Anderson Island/Ketron Island disposal aite, the current data (cited in 
section 3.02a(3)) yielded calculated 1 percent peak current speeds somewhat in 
excess of the 25 cm/sec 1 percent peak speed designated as the threshold for 
nondispersive sites from depths 15 and 100 meters above the bottom at two 
stations. These predicted current speeds do not reflect current speeds and 
erosional characteristics at the bottom. To assess potential sediment 
transport at this site, PSDDA agencies relied upon depositional analysis 
results on site-specific percentages of fine grained material and other 
parameters suggesting depositional character. These data indicate a 
depositional environment for the Anderson Island/Ketron Island site. Since 
dredged material is anticipated to behave similarly to existing onsite 
sediments, that material after disposal cm the bottom should remain confined 
at the Anderson Island/Ketron Island site. A site boundary configuration was 
chosen for the site which follows naturally confining bottom features. 

About l to 5 percent or the material remaining suapended more than l hour 
after a dump event will be transported by currents. For the Anderson 
Island/Ketron Island site, an indication of the move,nent of the "wedge" of 
suspended sediment may be predicted from numerical model projections (Trawle 
and Johnson, 1986a) (see section 2.03f(2)(b). The sediments were co,nposed of 
25 percent fine sand and 75 percent clay/silt. Two scenarios were considered 
for aggregated sediments at a current speed of 24.5 cm/sec, all material was 
at the bottom within 20 minutes of the dump, i.e., no suspended sediment was 
transported from the site. For unaggregated sediments at a current speed of 
30 cm/sec, 5 percent of the sediments remained suspended after l hour, and the 
suspended sediment pl11111e traveled 3,600 feet in l hour and 21,600 feet (3.56 
n.m.) in 6 hours. (These distances would be less near the bottom at the 
Anderson Island/Ketron Island site, where currents are much slower than the 
speeds used in the model.) 

(3) l'larine lUld Kstuarinl' S~. As stated above, the Anderson 
Island/Ketron Island site has nondispersive characteristics which indicate 
that dredged material will remain onsite. Bottom elevations onsite will 
therefore increase due to accretion. Computations from a nw,,erical model 
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d~eloj>ed by WES {Trir.-le and Jotm1mn, 198611) were applied to ccmd:itirma • 
dini!!lt to this site, which Ma e. depth of 44! feet. The model wall tun at a 
400-foo~ depth, with a current apeed of 24.5 cm/sl!c ahd !or a tlorffla1 
i,SOO~e11bic-)'ard disposal of typical (25 percent sand, 75 percent UH/day), 
Sltitded dredged material. The teaults indicate that 0.017 tddt ot lll!diments 
c6tJ1d be added pet dump. The mass estimate was 0.459 g/c!!!2 of sedilnetlt 
acclimulated in each disposal event. This ill 128 percerit of t111, r.stillllHed 
naturd lle'.'J.Ull!!nt 11ccutnulatior, rate at a nearby Niaqually Reaeh u,ni<tn 
(0.36d g/crn /yr (Carpenter et al., 1985)). 

Site capacity is estimated to be about 9 million ctJbic yards. thh elltinl!l.te 
is based on an elliptically-shaped cone that H truncated, and t!!tes 3/J feet 
abovf! the existing bottom of the Anderson Island/ketroti lsli!nd disposal site. 
It was assumed that bulking effe,:ta which take place dUting dred1tin11 llhd 
disposal operations wete offset by the long-tetffl consolidation of the disposal 
mound, thus, dredged volwues are assumed to tEipresent 100 percent of site 
capadt~, Assuming that an annual average ol the volui.e that C<JU1d be 
dhcliarged at tlds site over its first 15 j'ears of use (11,,:J(lO C,J. to :J1,3bO 
c.:9.) i9 experienced be~ond that period, the site lih could exhnd over 
150 yearn. 

Ex:lsHtll!l seaimet,t chara:<:teristiCs at the Andetilon hlalld/Ketr(jfJ 1slstzil aHe 
ate fitte saod mixed with silt. Materiel e:xpected ttJ be disposed at H1h 
nondhpsrdve .site could range from sandy sedi!lll!nta (fr,m, a high cutr~t llrea 
such aa TacmM Harrows) to a!lty clsts (from dtedgitis locaHot,s such as 
Shelton arid Oljltrlpis llsrbor), Dredging arl!as near urban or industrial arell$ 
are expected td constitute about SO percent of the ptoJected dtedge vOluttieS to 
be dhpi,sed. All niatetials to be placed at this site mo.st pliu fiS:ll'Illt 
gui,folhH!s fllr l:lotidhpt,rsive site dhpoul. Materials to be dhpoaed would 
likely increase concentrations of chemicals of concerti <f<'l!r t1atut1111jr 
oecurrine- levels. En1irot1111enta1 monitoring ,11ruld be acetl!lri)iisfred to verify 
that oo unaceeptable adverse effects are occurring. 

(4J Ait__Qllallii. No significant loading of concern eha.icalll tb the 
existing air environment h anti<:ipated a& a re1111lt of ftitecSah,I disposai 
activitie.s. lea average of about 8-10 barge loadt of 11111teti1l1 ~t :,'ellr are 
fotecaat for th!s site.11 O...dng those d111's of aetua1 u•ej ll"Vlltage il!ilel iif 
activity would he no inote than two barse 1oadS per day lffld pt,at tille ho I/lore 
than five barge loads per day. Tugboat aetivftiea cotmeeted •1th bat~ to#iltg 
altd disposal would be el<pl!cted to relMsll l!O!M' hjrdtoearbtm ffh41tjtb, l!aui 
trucks 1'il1 rE!lMl!e aimilar (lrodu<:ts at Upland/nearshore Mlt!!:Hlell 11Hea. 
$mall concentrations tif hydrogen 11ulfide gas /Ray all!o be reiea,M ftblil the 
dredged Ullltedal during tlpen-water disposal activities:, Htltl'riet, trt, 

algnificllnt infl>acts are anticipated to the air quality e1tVU-l:ltlllllefit in the 
NiSqU81ly reach and adjacent lands as a reeult of dhposa1 lictiVities. 

1/Foreea&t of disposal activity is based rm volum& prcjectfMis t,:lled in DtlR 
user-fee analysis (see lower portion of table 2.7c). Vo1UIM!S llhmm have been 
discounted for large &pe<:ulative projeets an4 for projects 11'1,ere clean ~tedgad 
material will be used for land development. 
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(5) ,Laru1, Habitat losses associated with dredged material that must 
be placed in all disposal sites (benthic/land/shore/confined) could include 
losses of benthic habitat, wetlands, of fish feeding and rearing habitat, 
vegetation, and natural shoreline areas (for more discussion on impacts 
associated with land/shore confined disposal, see section 4.02 above). 
Approximately 318 acres of deep-water benthic habitat would eventually be 
covered by dredged material while upland/nearshore habitat losses for confined 
disposal would approximate 34.1 acres (see table 4.3 and figure 4-2). !t is 
not possible to further distinguish confined-disposal-related losses since 
development of either nearshore or upland scenarios would depend on site 
availability and acceptability. The significance of these losses will depend 
on the existing habitat and other values, previous uses of the land prior to 
its use as a dredged material disposal site, and mitigation measures designed 
by the users/operators. The open-ater site for i.mconfined disposal is 
expected to be recolonhed following cessation of disposal activity. Upland 
confined sites th.at are developed are usually permanently lost from biological 
production unless extensive effort is put into recl81DBtion after closure. 
Development of nearshore areas could result in significant adverse losses of 
salmonid feeding habitat. 

b . .loulllcts and Their Sirnificance to the Biolo1ical Environment. 

(1) Benthic Cwmunities-

(a) Ipfaunal R!'sources. Both physical and chemical impacts can 
be anticipated as a result of dradged material dispoasl. Each is discussed in 
turn with respect to probable impacts to the benthic infauna! resources known 
to exist within the boundaries of the disposal site and i:nmediately adjacent 
to it. 

The anticipated physical impacts to sedentary benthic infaunal resources 
resulting from dredged watedal in the selected site would include the 
immediate, but temporary, loss of bentbos due to burial and smothering by 
clumps of cohesive material within the single-dump bottOD1 high i"'pact area 
(which has a 250-foot di111Deter according to DIFID model). Direct physical 
effects from dredged material hitting the bottom at initial impact will be 
greatest in the center of the impact zone, diminishing to negligible impacts 
toward the edges of this zone. Estimated cover11ge from s single 1,500 cubic 
yard bottom dtlltlp barge would be around 0.8 CID at the center of the impact 
zone. Because of the generally low frequency of dU111ping (10 to 35 barge 
loads/year at 1,500 c.y./barge) and anticipated low annual accumulation in the 
disposal site (5 to 18 cm/year assuming 25 percent consolidation), it is 
likely that some of buried infauna, especially towards the periphery of the 
impact zone, will be able to survive initial burial by vertically migrating 
out of deposited material. Some benthic infauna! species have demonstrated 
the ability to migr11te vertically and survive burial induced by relatively 
thick layers (i.e., up to 50 cm) of sediments with particle size distributions 
similu or different from their preferred sediment habitat (&urer et al., 
1978). However, it is likely that small crustaceans (pred01Dinantly ostrscods, 
cumaceans, and IIIDphipods) living within the upper 0-SCIII of the sedi,.,ents "'"Y 
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be temporarily or permanently displaced away from the dump zone due to 
physical impacts, 

Dudng periods of dredging inactivity, partial recovery of benthos in the 
impacted areas is expected due to recruitment and migration from surrounding 
uni.mpacted areas. Probable early recolonizers of the disposal site may 
consiBt predominantly of polychaete opportunists such as Capitella i;ae_Ua.ta, 
Boccardia polvbranchia, and Spiophanes fimbriata (EPA, 1985). Small 
crustaceans (ostracods, cwnaceans, and gamma.rid amphipods) impacted by the 
disposal activities may be permanently displaced on site due to a greater 
senBitivity to physical and chemical stresses. Recolonization may result in 
the partial restoration and/or possible enhancement of benthic habitat values 
to foraging bottom fiBhes (Rhoads et al., 1978; Becker 1984; Lunz 1986; Clarke 
and Kendall 1988; Kendall and Clarke, 1988). Tstem (1984) reported an 
increase in benthic species abundance at an experimental disposal site in 
Elliott Bay following disposal operations. Additionally, a postdisposal 
survey of the Foul Area diBposal site off the coast of Hew England using the 
Benthic Resources Assessment Technique (BRAT) demonstrated that potential 
bottomfish habitat food values (i.e., benthic resource values) increased on 
site relative to offsite for many of the terget flatfish foraging strategies 
examined, particularly fish foraging for smaller prey (primarily Group IIA and 
IIB predators) living near the sediment-water interface (Lunz, 1986). 

Existing benthic COflDnunities found on site are adapted to fine-textured, 
medium silt/coarse ailt bottoms, Potential changes in bottom sediment grain 
size distdbuticm resulting from dredged material disposal would likely have 
detrimental impacts on many of the resident infauna! species (Le,, due to 
lower reproductive potential, impaired recruitment success, and survival of 
young) as well aa negatively influence the ability of buried adults to 
vertically migrate and survive burial (Naurer, et al,, 1978). 

Some sublethal Lnpacts to onsite benthos are possible from chronic exposure to 
dredged material. However, these impacts are not expected to extend beyond 
the disposal aite. The PSDDA monitoring program includes an analysis of 
benthic community structure arowid the disposal site to ensure that biological 
impacts caused by disposal, are not occurring outside the disposal site, The 
severity and extent of biological effects from such material are not expected 
to be significant because the majority of the taxa fowid at the selected site 
including polychaetes and bivalves are generally not acutely sensitive to 
chemicals of concern, Small infawial crustaceans located outside the dwnp 
zone, but found within the site boundades, may be BUbjected to direct 
physical impacts as well as sublethal chronic stress from material passing the 
disposal guideline, Potential increases in mortalities in species of the more 
sensitive taxa such as crustaceans may also occur. Other less sensitive taxa 
located within the disposal site boundaries may also experience some sublethsl 
chronic effects should only material just passing the PSDDA guidelines be 
discharged at the site, Under these unlikely circumstances, more sensitive 
benthic species may be displaced over time due to chronic effects, and 
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replaced by less sensitive opportUI1istic species. Although benthic habitat 
values will be changed, many of the recolooizing benthic species are readily 
e:><ploited as a food source by bottom feeding fishes, thereby resulting in a 
potential habitat value enhancement to demeru.l fishes (Rhoads et al., 1978; 
Becker, 1984; Lunz 1986; Rhoads and Germano, 1986). Therefore, on be.lance, 
these are not considered to be unacceptable adverse effects, 

Cumulative effects of exposure to the dredged material just passing the PSDDA 
guidelines could result in a reduction in abundance and biomass of equilibrium 
(Stage III) 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 phy11ical 
disturbance of the site during disposal operatione. Tisswa concentrations of 
contaminsnts may aho increase in onsite benthos exposed to the dredged 
material. 

Impacts that could occur off site would not be significant and could consist 
of some food web impacts, and po11sible sea surface microlayer impacts. The 
former involves mobile benthos (crab, shriJUp, etc.) and benthic-feeding fishes 
feeding on disposal site benthoa and migrating off site with an acctllllulated 
chemicel body burden and, perhaps, chronic effects, and contributing chemicals 
via predation or decomposition to the Niequally Reach food web. The degrne of 
food web transfer is unknown, but should not he significant due to the site 
management requirements, and because few mobile invertebrate species (crsbs 
and shrimp) are preseot at the selected site. Nearshore, intertidal and 
subtidal invertebrate fauna would not be significantly iJUpacted from the 
disposal operations due primarily to their distance from the disposal site, 
although the Devils Head alternative site is located closer to shorelines than 
the Anderson Ialsnd/Ketron Island site. Existing sea surface microlayer 
chemicals may occasionally contact the nearshore benthos as a result of 
currents, tidal actions, and wind moving chemicals onshore, The probability 
that chemicals from the dredged material would significantly contribute to the 
existing contaminant load, with significantly increased ilPpacts, is low (Word 
and Ebbesmeyer, 1984; Word et al., 1986; Hardy and Coven, 1986), 

(b) Eoif,mnal ReHm1rceg. As no Dungeness crab (Cancer 
tnagister), nor rock crabs (C, oroduetus or c_. gracilhl were caught st the 
Anderson Island/Ketron I11ls11d site in any ssmpling season, it appesrs they are 
either not normally present there, or are present only in small numbers 
regardless of seaeon, Relative to off-site crab populations, dredged material 
would not be expected to physically impact these population11. This is because 
the the dredged material would be sl1110st totally confined to the dispoeal 
site, Moreover, any suspended material that settles out in adjacent areas 
would form a very thin layer and deep-water populations adjacent to the site 
are relatively sparse. Finally, no dredging disposal would be performed 
during the spring molting/mating period for the species that are present, 

Some impacts to crabs contacting the dredged material may occur, but are not 
expected to cause mortality nor he significant. This could occur if crabs 
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migrate to the disposal site and consume food organisms. or if they by chance -
encounter the site during migrations to deep water habitat. Chronic exposure 
to the disposed sediments via eithe~ contact with the gilla o~ feeding on 
small invertebrates in the disposal area could occur. Disposal impacts could 
extend beyond the disposal aite should the s•aller crabs move offsite and be 
preyed upon by highe~ food web organisms. such a& large bottomfish. However 9 

no food web biOG1egnification of contaminants is expe.cted 1 and environmental 
moni torins of sessile benthic populations near the site will detuct the 
potential fer such effects abould they be present. 

As crabs have not been found inhabiting the site• it is concluded that use of 
the Anderson Island/Ketron I&land aite would not significantly impact 
Hisqually crab populations. 

Also, it should be noted that the material on the botto• would be confined to 
the site; that sniall volumes of 1118:terial will be placed every year (14.500 to 
52 1 300 cubic yards per year on the average), resulting in a maximum increase 
in thickness of the disposal motmd center of about 5 to 18 cm per year. 

Orily ~inor impacts on shrimp populations in and near the disposal site are 
expected. Physical @ffects onaite ~ould be due to shrimp being buried by a 
solid clump of JDaterial at the disposal site center or to shrianp being coated 
by a thin layer cf material •~•Y from tbe site center. where maximum material 
thickness for each disposal would be lea& than 1 cm. !~cause few ahrianp occur 
on~site and because disposal op@ratione will be infrequent, physical impacts 
on local shrimp popul&tiona are elllpected to be minor. Shrimp residing at the 
disposal site or those migra.tir:11 on to the ai te to feed could contact the 
dredged material (even if only 018.terial just passing the PSDDA guidelines is 
present) with no 8 ignif icant 1DOrtali ty. Lsi:ge n1J111hers of ehrimp are not 
expected to migrate to the disposal site. In general 9 physical and chemical 
effects are not expected to sipificantly impair the growth or reproduction of 
the sparae Ni&qually shrimp population& due to low 11 sporadic frequency of 
dispo~al, relatively st1J8.ll quantities of material predicted for placement each 
year, and only placenient of auitable mate~ial. 

Physical impacts on edible sea cuc1,m1ber1 at tbe site would be due to either 
burial by clwnpa of material at the disposal center 1 or to covering by a thin 
layer (less than 1 cm per barge load at center of tbe disposal site tapering 
to about 1 sa or less at the aite boundaries). Biochemical i•pacta could 
occur due to contact with tbe disposed sediments I either externally or 
internally ( the latter due to their feeding behavior of ingesting relatively 
large quantities of sediment). Long-term sediment exposure could potentially 
result il'l reproductive and growth laipair.ment of individuah, but is not 
expected to significantly impact sea cucumbe~ populations in the region. As 
abovet this is due primarily to small quantities of material and the presence 
of ema.11 nUlnbet"s of cucumbers in the disposal area (with the closest 
concentration area located over 1 nautical mile away and upslope of the eite). 

(2) Planttau Co;mm.itiea. 
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(11) Marine Phytoplankton. Impacts to phytoplankton could arise 
during disposal operatione from intermittent pulses of suspended material that 
either promote and inhibit pri.mery production. Turbid mixtures of organic and 
inorganic materials may interfere with phytosynthesis by shielding light or 
stimulate growth by raising plant nutrient levels. Additionally, organic 
materials may make toxicants and existing nutrients available to phytoplankton 
by creating cheinical complexes (ligands). Impacts can also occur from 
suspended materials adhering to the surfaces of cells, interfering with 
transport across the cell wall. Also pbotoplankton in the path of the 
descending dredged material mass could be entrained or flocculated, thus 
removing them from the euphotic zone. The release of growth inhibitory or 
stimulsting substsnces from dredged material may also occur. Chemicals of 
concern released during disposal would be minimal, but could thus 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 dredging closure for protection of outn,igrating salmon and 
steelhead trout smelts, 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 impecte to the phytoplankton cmmmnity 
may be more pronounced then during other times of the year. The overall 
impacts on primary production would be localized, minl.Jllal, and not significant 
to overall primary productivity in the area of the sites, 

(b) Zooplankton. Impacts to zooplankton could result from suspended 
particles physically interfering with active feeding. In addition, suspended 
particle loads would mask or dilute food particules in the water for filter 
feeders and, in some instances, reduce the amount of available food, 
Zooplankton in the illlnediete disposal area could become entrained by the 
disposed material, with resultant mortalities. However, most zooplankton are 
distributed in the water colwm, over wide areas, and any impacts et the 
disposal site would not be expected to significantly affect zooplankton 
cOITI"1unity structures nor overall secondary productivity of the areas near the 
sites. 

Any impacts to the zooplankton COOllllunity would be localized and short term. 
Chemicals released from tha disposal operation may have measurable, short 
term, and localized impacts, Localized impacts could include mortality, 
inhibition of growth, and reproduction, However, the temporal nature of the 
disposal and the small percentage of zooplankton impacted rellltive to the 
existing sound-wide c0111Dunity, would render this impact insignificant, 

(3) Anadromous and Harine Fishes. 

{al Anadromous Fish. Impacts of disposal operations on important 
juvenile salmon and steelhead trout populations would not he significant, 
primarily because no disposal operations would occur between March 15 and June 
15, the "closed dredging window" designated by the Washington State Depsrtmeut 
of Fisheries (WDF) to protect juvenile salmon and steelhead during 
outmigration. The majority of the juvenile salmon population will have 
migrated out of the Nisqually Reach area by June 15 . 
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Disposal could occaeionally occur during the presence of late outmigrants • 
(especially chinook salmon), or with species such as searwi cutthroat trout 
thst may tend to rerrw,.in in the Nisqually Reach area for extended periods of 
time. These late or perdstent juveniles will not be impacted by the disposal 
operations unless they were present imnediately below a dieposal barge dudng 
lhe short period of discharge. In this unlikely event, some fish could be 
subject to suspended solids impacts. Maximum impacts could include 
interference with oxygen exchange due to suspended solids clogging gill 
surfaces, snd slightly lowered o,cygen availability due to biological oxygen 
demand of the suspended dredged material in the disposal plwne. No impacts 
are expected to juveniles from chemicals in the plume because PSDDA disposal 
guidelines preclude disposal of sediments that could cause acute lethal 
impacte as result of chemical exposure. Physical impacts, ehould they occur, 
would be minor since juveniles typically avoid disposal plumes, and the site 
location is removed from primary juvenile salmonid migratory pathways. 

Neither adult salmon nor trout migrating through the Nisqually Reach ares 
would be significantly impacted by disposal operations as the majority of the 
fish would avoid the very short-term (5 to 10 minute) disposal-associated 
turbidity plumes. (Observations during the &rch 1989 dhposal st the 
Commencement Bay site revealed no surface turbidity during or subsequent to 
dieposal operations.) Thoe<'! fish that come in contact with the plume may be 
t<'!mporedly impacted from ehort-term clogging of their gills by suspended 
material and from alight depressions in dissolved Oiygen due to the 
biochemical oxygen demand of the dredged waterial. However, these conditions 
ere lese severe thsn the fiah uaually encounter when they migrate up the 
Nisqually River during winter storm events, spring runoff, and during slllmler 
and fall when glacial silt is being discharged by the river. In general, 
disposal operations involving material suitable for dispoeal under the PSDDA 
guidelines should not significantly impact phyBiological mechanisms/behavior 
pattenis of adult salmon in the Nisqually Reach area. 

Gontributione of chemicals to the sea surface udcrolayer frOf!l the dredged 
materials may occur, but is expected to be generally minor (Word et al., 1986; 
Hardy and Cowan, 19gb). Actual chemicals and their concentrations would be 
difficult to identify/meaeure in view of the likelihood of additional source 
contributions from Anderson Island, !'lcNeil Ieland, Steilacoom and direct 
stmoshpheric input to the Nisqually Keach area, Adult salmon may occasionally 
swim at the surfsce for short periods and therefore contact the microlayer 
during periods when they exhibit their milling behavior. However, 
phyeiological effects from exposure to dredged material chemicals (i.e., 
absorption via gille) are not <'!xpected to occur since the salmon would not be 
expected to swim for utended periods of ti.me at the eurface within the 
affected area of en individual dump or within the microlsyer plwne of that 
dump. Swilllming at the surface for extended periods is not typical behavior 
for migrating adult sslmon. 

(b) Marine Fish/Bottom Fish Reuources- In general, 1118.dne 
fish/bottom fish resources would not be significantly impacted by disposal 
activities at the Anderson Island/Ketron !$land site north of the Nisqually 
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delta. Overall results of sea,,onal sampling witbio and adjacent to the 
preferred site indicates that the aite ie not located in a particularly 
important bottomfish resource area (see Section 3,02b(3) and Donnelly, et al., 
1988), Nevertheless, sane direct and aecaudary impacts to neritic marine fish 
and bottUPlfiabes could occur as a reault of dredged 1M.terial disposal, Clumps 
of cohesive material impacting the bottom may bury flatfish, such as English 
sole and slender sole, located within the single--.;\wnp 250-foot--diameter bottom 
high energy i.mpact area. Any fish outside this bottom direct physical impact 
zone will not be wowided or killed, but could euffer some respiratory distress 
due to gill clogging and/or low diseolved oxygen levels due to biochemical 
oxygen demand, ind,..ced hy elevated levels of su.apended solids within the 
dredged material plume. It is bighly likely tlwt fish will avoid stressful 
levels of su.apended dredged material hy temporarily moving o,..t of the area. 
In concl,..sion, because only relatively low numbers of bottow fish resources 
sppear to be present in and around tbe site, direct physical impacts to 
bottomfish 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 
connunities within the i.mpect 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. However, as this area does not appear to be a 
prime feeding habitat area for bottomfisb in general (Clarke and Kendall, 
1987; Kendall and Clarke, 1988), the impact of this habitat loss to fish 
resources is not expected to be signific11nt. 

Benthic resources, however, are expected to recover during periods of disposal 
inactivity. Fish food habitat va,l,..es, which are considered to be relatively 
low onsite, may increase as a result of increased production of pioneering 
(stage 1) opportunistic species an the disposal mound (Rhoads et al., 1978; 
Becker, 1984; Lunz, 1986; Rhoads and Germano, 1986; Clarke and Kendall, 
1987), Bottom fish foraging on these opportunhtic benthic species may 
bioaccumulate chemicals through dietary iutake of prey, Direct exposure to 
chemicals could also occur through the fishes' skin and gill membranes as a 
result of their inti.mate association with the bottom sediments, particularly 
when buried in the sediments. Becau.ae the diaposal site area represents a 
relatively small portion of the foraging habitat for demersal bottom feeding 
fishes in the Nisqually Reach, and documented potential benthic fish food 
habitat resources on site are relatively lov, only low levels of chemical 
bioaccumulstion in fish predators are expected to occur. The relationship 
between local existing sediment quality and bottom fish chemical body burdens 
in the Nisqu.ally Reach area is unknown, although existing sediment quality is 
generally good with low levels of chemicals of concern (see Section 3,02 a(J)). 

Disposal operstions could directly i.mpact pelagic fishes, especially Pacific 
herring (Clupea bareogus polloai l if these fishes could not detect or avoid 
the disposal plume. Impacts would involve interference with respiration and 
gaseous exchange acroes the gill membrane d,..e to high concentrations of 
suspended material, and exposure to certain contaminants with resultant 
sublethal effects. However, these impacts are not expected to be significant 
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as (l) dredged diaposal events are n,latively infreq...ent, (2) i•t is prnbahl.<I • 
that herring and other pelagic fishes would avoid the plume, and 0) the 
probability that disposal would occur coincidentally with the presence of 
herring schools or large concentrations of other pelagic species is low-. 

(I,) Marine Mernmats. The harbor seal h the only msd11a IMlNll&l of 
sufficient abwidance in southern Puget Sound to warrant impact asseesment. 
The other species are rarely sighted or are usually found away from the 
proposed disposal area. lJnfort\lOStely, harbor seale in southern Puget Sound 
have suffered from low reproductive success due to environi.ental pollutants, 
since st least 1971 (Everitt, et al., 1979). Cal81Dbok.idh, et sl,. (1984) 
recently confiODed that harbor seals at Gertrude Island still show very high 
levels of PCB and DITr compounds in their blubber. Since this poputation l:s 
already suffering from pollutants there is a heightened concern with disposal 
of cont11111inated dredged JDBteriala. PSDOA agencies are dealing with this issue 
through monitoring of on and near site resourcee to determine lf unacceptable 
biomagnification will occur due to dredged material disposal. Based oa 
available information, no cause for concern exists. Furthermore, the Anderson 
Island/Ketrnn Island disposal site is located in an area of low currents and 
is considered a nondhpersive site. Even if some material with. chemicals of 
concern were discharged at thia site, the material would not be ei,:pe,:ted to 
move beyond the limits of the site. Thus, a significant increase in the 
chemical concentrations in harbor seal's prey base (rockfisb, herring, salmon, 
and octopua) is not anticipated aa a reault of dredged material disposal. 

Harbor seals in the vicinity of the diaposal aite during ,. dhpoB81 operation 
would likely avoid the area during the short-term disposal activity. Thia h 
not expected to be a serious impact since harbor seala are quite mobile and 
can easily locate sourcea of prey, 

(5) Watetbhd11. Waterbirds utilize the area of the Anderson 
Islsnd/ketron Island disposal aite for feeding, and perhaps restlna in cab, 
weather. However, this area is not an area of concentrated bird usage. 
Direct impacts of open-water dispesal on waterbirds include teaq,orary 
turbidity, te111porary loss of prey source, and potential impacts to intertidal 
organisms from drift of suapended dredged naterial, aa well aa direct 
disturbance by dispesal activities. Waterbirds are mobile aftd can avoid the 
turbidity plume and disposal vesaele; al11<1, the site baa ro!llatlvely low 
biological productivity to begin with, such th.at the lose would be minilllBl. 
Nisqually Refuge, 3 miles away, is the cloaest srea of bird conc...,trations. 
The disposal site ia in a low current area, and predominate aurf,..,e curnmts 
tend to northward, away from the refuge. 

The selected aite is not presently uor historically an area of waterbird 
concentration. The potential loss of intertidlll oraani- from drift of 
suspended material is considered to be minimal and will not affect waterbirds. 

(6) End/lllJered and Threatened Specie&, Biological a■seaa.enta (BA'a) 
addressing endangered cetaceans and the Pacific leatherhack. ses turtle 
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(Permochelvs coriaceal were sent to MMFS, A BA addreasing impacts to bald 
eagles and peregrine falcons was sent to the U.S. Fish and Wildlife Service 
(FWS), Both BA's concluded that no listed species would be impacted by any of 
the Phase II PSDDA disposal sites, Both Nl'IFS and iliS concurred with these 
conclusions (see e><hibit A). 

(7) Terrntrial Species. Impacts vill be restricted to confined 
disposal activities. For a discussion of these impacts see section 4.02b(8) 
and (9). 

c. Impacts and Their Significance to the Human Environment. 

(1) Social and Economic Features- Potential conflicts with 
waterborne commerce movements in the propm,ed Nhq11111ly Reach area and 
vicinity are expected to be somewhat higher with this alternative relative to 
the no-action alternative. However, delBya in dredging activity would be less 
under this alternative than those expected if the no-action alternative 
chosen, and therefore, on the balance, port terminal and industrial 
developroont should be enhanced. Eatimates of tbe overall volumes of dredged 
matedal that could be discharged at the Anderson bland/Ketron Island 
disposal site are indicated in table 2. 7c. Actual dredged material volU111es 
placed at this site would be deteI111ined by project-specific evaluations, as 
required by Federal and State regulatory agencies, 

Sport fishing could be temporarily impacted d11ring infrequent disposal 
operations by tugs and barges (see Navigation section below). Overall, social 
impacts are not expected to be llignific11nt due to the adoption of the sleeted 
alternative. 

(2) Transportation-

(a) Nuh:ation. Use of the Anderson hland{Ketron Island 
disposal site will result in temporary, localized, and intemittent disruption 
of any navigation and anchorage use of tbe water surface area withing the 
disposal zone. While tug and barg., traffic to and from the site will 
represent a potential increase io risk for vessel collision this risk is 
minimal due to the short-term and infrequent disposal activity, The disposal 
site location has been coordinated with the U,S, Coaet Guard and will be 
marked on navigation charts. Site uae will be controlled to minimize the risk 
for vessel collision. 

Normal average annual dredged ID8terial disposal activity is expected to be 
about 8 to 25 days per year, Actual activity will depend on specific dredged 
projects, and the results of chemical and biological tests performed on 
material to be dredged. Aa navigation channels will be maintained, there will 
be no adverse impacts on navigation activity due to channel shoaling. 
Barge-tug movement during disposal operationa may be greater than at present; 
however, there should be no significant nav-igatian cooflicts with CO!I>llercial 
or pleasure craft, 
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During times of nonnsl site use, disposal activity at the site is expected to 
average about one to two barges per day, with peak activity of five barges per 
day. • 

When prnceeding to the disposal site, tug and barge combinations move st a 
slower rate loaded than unloaded. Average travel speed is typically around 
5 knots. Once onsite, disposal operations within the 1,800-foot-diameter 
disposal zone usually will be sccnmplhhed in about 5 and 10 minutes. On 
occasion, weather constraints and repositioning requirements (to ensure proper 
location of disposal) may 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. Disposal 
operations scheduling will be coordinated with affected Indian tribes during 
the Federal 404 permit revbw, and conditions will become part of the permit 
to assure avoidance of conflicts with tribal fisheries. 

Disposal operations at the selected site will represent a slight increase in 
navigation traffic in this area. With increased water traffic, there is an 
increase in risk of minor oil leaks or spills and of vessel collisions. The 
location of the disposal site, the infrequent 11ite use, and the short duration 
of site occupancy indicate that these risks are not significant and not 
measurable. 

(b) 11:1ru1. Impacts to land transportation would be considerably leas 
than those resulting from the no-action alternative, as about 5~ percent of 
future dredged material is expected to be found suitable for open-wate, 
disposal at the Nisqually site area versus O percent that would pass PSIC (no 
action). 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. 

(3) Dredging and DiSPPHl Activity. The overall impact of this 
alternative on dredging activity in the south sound would be an increase in 
the volume of material found acceptable for unconfined, open-water disposal 
over that allowable under PSIC. Using PSIC, none of the future Nisqually site 
srea material is expected to be acceptable for unconfined, opeu-water 
disposal. Under the selected alternative, 217,500 c.y. to 7B5,000 c.y. of 
material could be discharged over the next 15 years at the Anderson 
Island/Ketron Islan site. Actual disposal volumes will depend upon the 
outcome of chemical and biological tests conducted on the material and tile 
specific projects proposed for dredging. 

The costs of constructing and maintaining navigable waterways in Puget Sound 
waters have risen over the past aeversl yeara. 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 end costs for 
environmental evaluation of the material. During Phase I, PSDDA conducted an 
economic assessment of the impacts of PSDDA on future dredging and disposal 
costs (Phase 1 FEIS, Section 5.02a(9)). It concluded that total costs for the 
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Phase I area testing, dredging, disposal, compliance inspections, and 
monitoring of dredged IDllterial in the years 1985 to 2000 wo1,1ld be greater 
under PSIC (no action) than under the PSDDA dredged material evaluation 
procedures. The coots were somewhat site specific, but PSIC costs ranged from 
approximately 120 to 300 percent of PSDDA coats for nondispersive sites. 
Table 2.2 also provides an &llalysis of increased transportation costs under 
the no-action alternative, should a dredger choose to haul material failing 
PSIC but the passing nondispersive disposal guideline to a PSDDA Phase I 
site. In suanary, the action alternatives will be less costly than had no 
action been chosen. 

To the extent that significant cost increases occur for dredging, some 
projects may no longer be economically feasible even under the action 
alternatives. On the other hand, the action alternatives representing a cost 
savings over the recent pest, and could result in additional dredging activity 
and related environmental effects. For all alternatives except the no-action 
alternative, changes in future dredging activity are not expected to be 
significant. Consequently, adverse effects associated with dredging are not 
expected to differ significantly among the action alternatives. Only the 
no-action alternative would be expected to noticeably alter the dredging 
patterns and trends presently observed in Puget Sound witb a possible decre,.se 
in dredging related effects. Indirect effects of the alternatives include the 
effects of related navigation and develo(Dl'llt at both dredging sites and 
land/shore disposal sites. Only the no-action alternative would significantly 
reduce the extent of these effects. 

(4) Native American Fiahilla:- The selected site ia located within the 
usual and accustomed fishing grounds of several Puget Sound tribes. However, 
disposal should not increase the potential for tribal fishing gear dantage 
and/or reduced fishing time resulting from use of the unconfined, open--water 
disposal site. Tribal fishing rights would be protected from disposal vessel 
conflicts with specific project actions accomplished via the Federal 
Section 404 pennit process. Tribal concerns regarding the impact of the PSDDA 
proposal to water quality and fisheries reso,...ces upon which the tribal 
activities are dependent are addressed in section 2.04d and exhibit F, 

(5) Non-Indian Com:oercial and Recreotionul Fishin&:• Non-Indian 
fishing activities may be displaced during the discbarge of dredged material 
at the selected disposal site. At times of peak. dredging activity, this 
displacement could persist for 5 to 10 minutes, five times per day. The 
selected disposal site has been located to minimize potential conflicts with 
known commercial and sports fishing activities, n is anticipated that 
displacements, should they occur, are more probable for sports fishermen than 
for connercial activities. The disposal site location and the short duration 
of site use, "re expected to preclude any significant adverse effects to 
fishing activities and catch success in these waters. 

(6) Human Health-
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(a) Via Seafood Consumption. No impact on human health is • 
anticipated 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 hwnan health is expected under tbe site 
management condition selected. 

(b) Via Drinking Water. lo'ben marine/brackish, dredged material 
is placed in a confined nearsbore or upland disposal facility, tbe potential 
exists to generate leachatea having adverse impacts on gx-ound water and 
surface water used for drinking, Under this alternative, material forecaated 
to be found wisuitable for unconfined, open-water disposal will have to be 
placed in II confined site, If the waterial is placed iTI a nearshore or upland 
facility, then potential for drinking water chemical impacts exists, 
especially if design features such as leachate collection systems, effluent 
control, or runoff control are not used or fail. Development of any upland or 
nearahore 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. Tt,e relative potential for ground water chemical impacts under 
this alternative is less than the luipacts that would be predicted if no action 
were chosen, since under the latter more material would probably go to 
confined disposal. 

(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 luipact on workers and residents living 
around such a site. Dust production can especially be of concen> at multiuser 
sites where tbe 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 duat can be minimized by the 
application of suitable ground cover. The .-elative pot=tial for duet 
produc,tion unde.- this alternative is less than would be predicted if no ac,tion 
were chosen for reasons similar to (b), 

(d) Via Direct Ex:uosure. Little direct exposure of b.Ulll8Ds to 
contaminated d.-edged 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 diapoaal facilities. 
Material that is highly contaminated could be placed in secure disposal sites 
where protection against exposure to chemicals would be minluiized by 
operational procedures (i.e., wearing protective clothing and re11pirator, 
security to limit access to tbe site, application of coverage soil for 
disposal). 

(7) fuli.s.c. There have been no measurements of ambient u.oise levels 
or of the actual noise at the shore which would be produced by diapo1<al 
equipment operating at the preferred alternative site. Between 20 Setember 
1985 and 24 June 1986, measurements st tile Fourmile Rock disposal site in 
Elliott Bay were performed iu the residential area nearby by two noise 
consultants. Ambient noise meaSUied between 35 and 70 d!IA and averaged from 
35 to 51 dBA during the different measuring periods. Noise from tugs and 
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tug-barge cou,binationa was measured at between 37 and 46 dBA. The a-verage 
noise le-vela 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 m.oDber of cases, the noise testers reported that 
the tugs and barges could not be heard above ambient noise at the shore. 

The Anderson bland/Ketron Island site is at least Z,500 feet from the nearest 
shoreline. It is aesumed that noise impacts from uee of the site will be well 
within State and Federal noise standards and, in 1118>1Y cases, unnoticeable. 
Noise impacts at the shoreline should also be within appropriate county 
standards (typically noise emissions fr°'"- any watercraft are allowed to 80 dBA 
at the .-eceiving property except between 10 p.m. 11Dd 7 e.m. when the limit at 
residential receiving properties ia 63 dBA). 

(8) Esthetice. Disposal operations are not e:xpected to significantly 
affect the esthetic quality or experience in the Niaguelly reach and 
vicinity. The disposal operations will be only a minor part of the marine 
activities ongoing in a buey marine transport area. Viewers from the various 
shoreline areas will see the occasional presence (between one and two times 
daily during normal dredging operations) of e tug and barge moving into the 
outer bay area, spending ebout 5 to 10 minutes for disposal, end leaving the 
area. The tug and barge will not be readily noticeable and should not be 
obtrusive to closer viewers, Vi.,,.ers from close in areas may observe a 
localized turbidity plume in the isnediate vicinity of the barge imnediately 
following disposal. This plUllle will be short term and may be masked at times 
by Nisguelly 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 acthities and does not detract fra,, the overall view 
experience. 

(9) Cultural Resource Impacts• Ae part of the disposal site 
identification mapping studies, a literature search and underwater 
reconnaissance were undertaken to establish if any historically significant 
shipwrecks were located within the selected disposal site, A side scan sonar 
reconnaissance of the Anderson Island/Ketron Island eite disclosed two sonar 
features with the possibility of being shipwrecks. However, the literature 
search and analysis found no shipwrecks that have potential historic 
significance that sank in the vicinity of the site. Accordingly, tbe PSDDA 
agencies concluded that the underte.ldng would have no effect on properties 
potentially eligible for the National Register of Hietoric Places. The 
Washington State Historic Preservation Officer concurred with this finding by 
letter dated September 5, 1989 (exhibit D), 

d. Curnulatin Impact&• Disposal operations at the selected site may 
contribute to ongoing imp,acts to the water and air resources that are 
described in section 3. Karine water quality, air quality, intertidal and 
subtidal macrofauna, plankton, neuston, marine IIIIIDIMls, anadromous and marine 
fishes, and threatened or endangeud species could experience some effect. 
None of these impacts, however, will be significant. The only resource 
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expected to receive measurable cumulative impacts are the disposal site 
sediments and the benthos that are permanent or temporary residents in those 
sediments. 

Disposal of suitable dredged material could potentially degrade a portion of 
the site's dee....,ater benthic habitat by increasing the levels of chemicals 
present in the sediment. Since material that is substantially cle1111er than 
that allowed by the PSDDA guidelines will also be discharged at the site, the 
actual condition of the site is expected to be substantially better than that 
allowed by the site management condition. Overall, CLllllulative effects of the 
selected alternative are not expected to be significant. 

e. Relationship to Existing Plana, Policies, and Controls. 

(1) .l:.liuln Water Act. Section& 404/401. Procedures used in 
identifying the disposal site are consistent with the 404(b)(l) Guidelines for 
Specification of Discharge Sites for Dredged or Fill l'latedal (40 Cfll. 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 the site management condition 
are also consistent with Ecology guidelines for State water quality 
certification pursuant to Section 401 of the CWA. 

(2) ~Gtal Zone Management- The Coastal Zone Managem1mt Act (CZl'III.) 
(Public Law 91-~83: 86 Stat. 1280} was paeeed by the United States Congress 
in 1972. In June 1976, the State of Washington Coestal Zone Hanagement 
Program (CZ11P} was approved to receive funding allowing the CZl'IA to be 
implemented vis the State Shoreline Management 11.ct (Sl'IA} of 1971. As passed 
by the State legislature, the SAA provides "for the 111S11agement of Washington's 
shorelines by planning and fostering all reasonable and appropriate uses." 
The Sl'IA ie iinplemented throuah detailed planning efforts that culminated in 
the Shoreline Master Prograu,s (Sl'IP) for the large m1111icipalities 11.nd eowities 
of the S_tate. The selected alternative is consistent with the Sl'U!. and the 
current State CZl1P, satisfying consistency with State and Federal coastal zone 
management requirements. 

(3) Shoreline Haster Program- The selected disposal site is located 
within the jurisdiction of Pierce County, which adopted its shoreline master 
program in 1979, The selected alternativl! is cansistent with the county's 
master progran, as presently written. 

(4) Dei,artment of Natural Resourcee (DNR) Policy on Qpen--Woter 
Disposal of Dredged Haterial into Puget Sound· Sites throughout the Puget 
Sound a"rea have been designated by DIG. for open-ater dhpos11.l. If tlle 
dredged ma.terial cannot be beneficially utilized (e.g., creation of artificial 
idands, landfill), and it is approved by all of the various regulatory 
agencies for unconfined, open-water dispoeal, it can be deposited in one of 
the DNR sites. Fees and leases from IlNR and permits from other agencies are 
all required before disposal of dredged material can occur. The selected 
Anderson island/Ketron Island site will be an approved DNR open-ster disposal 
site once the local shoreline permit has been granted by Pierce County, 
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(5) t:.acutivf! !l,nl~LI.1!19'0, Protection of Wetlands. The intent of 
Executive Order 11990 is to p.-otect wetlands because of the significant 
cumulative losses that have occurred, and due to their high value to 
biological productivity and their many other critical functions. As the 
preferred and alternate sites lie in wate.- over 440 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, 

(6) Executive Order 11988, Flood Plain Manag~. 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 e><tent possible, avoidance of long- and short-term adverse impacts 
associated with occupancy and modification of flood plains. 

As the selected disposal site lies in water over 440 feet deep, no direct 
flood plain impacts will be involved by use of this area. Dredging projects 
which could affect the flood plain will be evaluated on a project by project 
basis at the time the projects are reviewed for a permit under Section 404 of 
the CWA. 

(7) Puiet Sound Water Quality Comprehensive Plan• The Puget Sound 
Weter Quality Comprehensive Plan was adopted 17 December 1986 and modified in 
October 1988. The contaminated 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 elilllinating the 
presence of sediments in the Puget Sowid basin that cause 
adverse effects to biological resources or pose a serious 
heal th risl< to hwnans." 

"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 contan,ination and to dispose of more 
contaminated sediments in a manner that prevents continued 
exposure of organisms to adverne effects. For proposals 
where dredging will expose contan,ineted sediments, 
project-specific mitigation measures may be required." 

,~, 



"Sediment cleanup programs (which may include capping 
inplace) shall be undertaken when reasonable to reduce, with 
the intent of eliminating, the exposure of aquatic organisms 
to sediments having adverse effects. (Element 5-7 directs 
Ecology to develop a decision process which will resolve the 
question of when cleanup actions are 'reasonable')" 

Dredged material placed at the selected site will not result in significant 
adverse impacts to aquatic animala. The site is nondispersive and situated 
away from a high abundance of important aquatic species and from human use 
areas. Although the species that may be exposed to the dredged material 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. 

Under 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 potentially 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 COD!parable to the stated long-term PSDDA 
plan goal. However, PSWQA accepts the selected site management condition for 
the Anderson Island/Ketron Island site (see exhibit C). 

The dredger does not typically control the original discharge of chernicals of 
concern into the aquatic environment. Nevertheless, the PSDDA study has 
highlighted 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 tbe condition at the 
disposal sites. Consequently, source control must remain II high priority for 
protection of the Sowid. 

for the reasons described above, the selected alternative is considered to be 
consistent with both the 1987 and 1989 Puget Sotntd Water Quality !lanagement 
Plans. 

(8) llmllrican Indian Religious Freedom Act. The American Indian 
Religious Freedom Act of 1978 (AIRFA) requires Federal agenci~s 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, u.se and possession of sacred objects, and 
the freedom to worship through traditional ceremonials and rites. The AUi.FA 
requires consultation between Federal agencies an 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 
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agencies and potentially affected tribes has occurred throughout the study, 
and is an ongoing process, 

f. Probable, Irreversible, and Irrrtrievable Commitments of Resources. 
llse of the selected disposal site vill result in an intermittent and temporary 
degradation of the quality of the sites' air, noise, and water resources. 
Additionally, inteI111ittent use of the water surface a.-ea of the sites du.-ing 
disposal operations represents a C(JIIJIJitment that may not always be in 
agreement with unforeseen future plans for the area, However, neither of 
these commitments is irretrievable, 

Under the action alternative, designation of the selected site fo, d.-edged 
material disposal will CCIIIDlit to this use, for the life of the site (judged to 
be in excess of 150 years based on an esti.msted site capacity of 9 million 
c.y. About 318 acres of benthic aquatic habitat and 34.l acres (estimated) of 
upland/nearshore habitat will be impacted. 

Conmitments of nonrenewable energy resources auociated with the dredging 
progrem would be irreversible. In addition, the labor and capital necessary 
to conduct dredging operations would be irreversibly ccom,itted. Thi& includes 
the dredging equipnent, administrative personnel, and both skilled and 
non-skilled labor. However, energy and other conmitments for individual 
dredging projects are decided by separate economic and social factors. 
Coim,itments of human resources would likely be very similar for both the 
action and no-action alternatives. 

g. The Relatiorn>hip Between Short-Term Use of !fan's Environment and thJa 
Ms1.i.n.t~11ance and Enhancement of Lona:-Term Productivity. For a discussion of 
this topic see section 4.02g. 

h. Mitigation and Amelioration of Adverse Effects. The selected disposal 
site has been located to avoid significant adverse effects (per NEl'A) while 
meeting the in-water disposal needs of l'uget Sound dredging. Site location 
and site management provisions are expected to mitigate any potential 
biological :resource and human use conflict problems. Only suitable dredged 
material will be discharged at the Anderaon Island/Ketron Island disposal 
site. Environmental monitoring willd allow for verification of anticipated 
conditions and provide a basis for site management changes should monitoring 
show such changes are needed. 

The primary mitigation feature of the PSDDA Phase II plan is embodied in the 
siting prncess. The Anderson Island/Ketron Island site is generally located 
away from shorelines, resources, and other amenities to preserve and maintain 
these resources by avoiding adverse effects due to dredged material disposal. 
The site is the only disposal site for South Puget Sound. A minimum number of 
sites were identified by the PSDDA agencies so as to minimize the possible 
extent of bottom impacts throughout the Sound. Additionally, the Anderson 
Island/Ketron Island site is located in a relatively nondispersi-ve area to 
minimize the possible spread of effects beyond the site (including the 
dilution zone) vis sediment transport, 



The previously adopted (Phase I) regional I effects-bused disposal eite 
manage~ent condition iB deeigned to avoid discharge of BedimentB that could -
cause unacceptable adverse effects. Cheinical effects on biological resources 
at the Ander1mn lsland/KetroQ Island site will be minimized by the 
nondispersive site condition. Environmental monitoring will ensure that the~e 
is no eignificant acute toxicity to species onsite and/or unacceptable adve~se 
effects occur:dng outside the disposal e:ite.. These management conditions 
fully comply with the applicable provhions of the State Water Quality 
S t a.n da.:cd Ii • 

Another inlportant mitigation feature of the PSDDA plan is contained in the 
compliance in&pection and monitoring elements. Appropriate compliance 
inspection& by the PSDDA regulatory agencies will ensure that the site use 
requirements are met 9 such that planned avoidance of adverse effects can be 
realized. Appropriate disposal site environmental monitoring will provide 
needed verification of predicted site conditions within and out&ide the site 
as a result of dredged material diepoaal. 

4.04 Devils U1odiAndlllilm Igland_: Alte?JJJ1tin Site. 

a. lmpac,ts _and Their Sip.ificance to the. P.hyaie&J, Eovi~nment.. The 
Devils Head/Anderson Island site has similar cheJOical and physical 
characteristics to the Anderson Island/Ketron Island site, except for cucrents 
and sediment transport. Potential aedinlant tranaport at this altertnathre 
site was also assessed by the depositional sn.alyai& (see section 2.03). These 
data do not support a depoeitional determination for tbe Devils de•d site. 
~ccc~dingly, dredged material placed at thia location could be transported 
offsite. Other :impacts on water quality 1 IDBrine and estuarine sediments, air 
quality 1 and land were the sue as those described for the preferred site. 

h. Impacts and Tbti£ 5.i&ni[ican"-.to the !iolocical Enyirogment. Except 
for infaunal resources. the i.nipacte to the biological environmeot would be the 
same as for the selected site. Subtle differences were observed between sites 
in the distrihution and taxonomic compo■ition of infauna ~ithin the sed:lments 
{see section 3.03b(l)). Infauna are generally more concentreted in the top 5 
cm of the sediments at the &elected site than at the alternative aite; this 
may be a consequence of lower predation pressure from demersal fish resources 
at the preferred site since hottomfish abundance& we~e lower at the preferred 
Bite than at the ,1111lterne.tive site). Small cru.atacean& such as oat.i-&cod.e, 
~umaceans. and amphipod& were an important constituent of the neer sediment 
surface dwelling infaW18 in the 0-5 CPI depths at hoth sites, particularly the 
selected site. Host f.niportantly, Indian consultation and resource etudie11 
indicated f isheble herring and urchin resources in the vicinity of the 
alternative site and not the selected site. 

c. lnmacts and Their Sipific1,Uc11 to the Ruman Environment. There would 
be no difference in impact& to the human environment betwem the selected and 
alternative sites. 
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d. Cumulative Impacts, Cumulative impacts would be somewhat greater at 
the alternative site due to the herring concentrations and to a greater 
tendency for offsite transport of dredged material. 

e. Relationship to Ex:isting Plans, Policies, and Controls, These would 
be the same as for the selected site. 

f. Probable, Irreversible, and Irritrievable Coomitments of Resouri:.u. 
These would be the same as for the selected site. 

g. The Relationship Between Short-Term Use of Man's Environment an4.___!;__h_e_ 
Maintenance and Enhancement of Lcna:-Tt!rm Productivity, This would be the same 
as for the selected site, 

h. l'li.tia:ation wd Amelioration of Adverae Effects, This would be the 
same as for the selected site. 

~-05 Amuition of the Selected Alternative- The Anderson Island/Ketron Island 
site was adopted as the selected disposal site for south Puget Sound, bssed 
pdmsrily on the more depositional nature of thh site and concern for the 
herring resources and generally greater demersal fhh resources that are 
present at alternative site. The Anderson Island/Ketron Island site (figure 
2.2) also lies in a depression that forms a natural containJ11ent basin. The 
Squaxin Island Tribe has expressed opposition to the alternative site because 
of the herring and sea cucumber resources there, 
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SECTIONS 4.06 'J'IIR.OUGR 4.08 

ENVIROMMENTAL UFECTS OF IHE ALTElt!(ATIVES 
CONSIDERED FOR BELLIMGRAPI BAY (MORTII SOUND) 
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4.06 Bellingham Bay Selected Site-

a. Impacts and Their Significance to Phvaical Environment. 

(l) Water Oualitv-

(a) Marine Water. Unconfined, open water disposal activities at 
the selected Bellingham Bay site will not significantly affect water quality 
conditions in the Bellingham Bay area (curri,ntly designated as class A waters) 
except in the l.moediate vicinity of the disposal site and then only during 
disposal operations. 

The level of normally-occurring dissolved chemicals in marine waters at the 
site are likely to undergo only minor and transitory increases at the time of 
disposal of dredged ruaterial. Most of the metals and organic compounds in the 
dredged !!18.terial remain adsorbed to sediment particles and do not become 
dissolved. Currents, although low at this site, will blend dissolved 
materials into lO'ol background levels. 

Total suspended solids (TSS), which are related to optical turbidity in the 
water, will increase temporarily, but will settle out quickly. If the dredged 
material (typically 25 percent fine sand, 75 percent clay/silt) is 
twa11re1ated, a ~ES model run for a 3 cm/sec current speed estimates that two 
to three percent of the material would r"'111!.in in suspension beyond the site 
boundaries; another two to three percent wo,ild settle out (see Currents and 
Sediment Transport). A11nK&tcd dredged material (more probable) would settle 
out completely within 10 minutes according to a DIFID model run for a 
200-foot-deep site and 3 c,n/sec current speed which approximates the selected 
Bellingham Bay site. Thus, very little suspended sediment would be added to 
background levels at this site. 

(b) Fresh Water. There would be no impacts due to disposal in 
open marine water. See 4.02a(l)(b) for a discussion of impacts of confined 
upland disposal on freshwater. 

(2) Currents and Sediment Transport, Currents at the Bellingham Bay 
site will not be noticeably impacted by disposal of dredged material there, 
but will transport the sediment which remains suspended in the water column 
until it settles out. (See section 2.03f(2)(b) for a discussion of separation 
of dredged material into the descending "jet" of sediment and the smaller 
volume of suspended sediments.) 

As discussed in section 3.0311(3), no quantitative data on current strengths at 
the preferred site are available. The "weak and variable" description given 
by NOM for currents at a nearby station, reinforced by results of Crean's 
(1983) model establish bottom current speeds well below 12.S cm/sec in 
Bellingham Bay; the low energy environment is supported by results of 
depositional analysis (see section 2.03f(2)(a)l). Relatively little erosion 
of, and transport from, the mound of sediment fonned after a typical dredged 
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material dwnp will occur and little or no sediment transport of the suspended 
sediment plume will occur. Reauapension and subsequent sediment transport 
should be negligible or nonexistent at this site. because of the low currents 
and a depth of over 96 feet (which is well below the depth at which wind 
induced waves would cause strong mixing). 

( 3) 1'1ar1ne and b.tuari,ne Sediments. The preferred site has been 
chosen primarily for its ability to retain sedimentst i.e •• it is 
nondispersivet but other factors such aa biological consideration also caiae 
into play. The closest modeled depth to the 96-foot s~te, 200 feet 1 estimated 
sediment acc~ual to vary between 0~458 and 0.596 g/cm per dwep even.ti for 
current speeds between 3 and 24.5 cm/aec. The site's depth of 96 feet 
pri.nlarily means there will be a smaller deposition pattern and so•ewhat larger 
accumulations per lDlit area onsite. A station studied by Carpenter et al. 
(1985) located to the north of the prefer~ed site averaged 0.650 g/cm2 natu~al 
sediment depoa it ion per year. The small portion of &uapended aedi[(len t 
settling offsite from either aggregated and unaggregated dtedged •aterial was 
discussed above. 

Site capacity is estiinated to be about B million cubic yards. This estimate 
is based on flat bathymetry and an ssswnption that the shape of the disposal 
mound will approx!Jna.te a truncated cone with a base diameter of 3.BOO feet 
(disposal site boundary). an height of 32 feet (3.4 percent angle of repose)t 
and a top diameter of 1.900 feet. It waa also assumed that bulking effects 
which ta~e place during dredging and diaposal operations would be offset by 
the long-term consolidation of the diBposal moun.d. Dredged material volumes 
a~e thus 100 percent of available site cap~city volwne. AasUlding that the 
average annual volume that could be diache.rged at the BellinghaJn Bay site over 
its first 15 years. of use (550 • 500 c. y. to l 1 181 • 500 c. y. ) is experienced 
beyond that period1 the site life could rctnge from 100 to 220 years. 

Existing sediments at the selected site were described in aection 3.02a(4)~ 
The percentage of f ine~grair1ed Jlla terials near and on the propoaed site 
indicate a depositional environment. Materials expected to be dr~dged from 
Corps' dredge sites and disposed at thh nondi&peraive site are mostly 
described as clean silty sand 1 with the exception of some material from the 
Capsante Waterritay at Anacortes. An estimated one-half of the materials 
dredged by the ports and others from the Fidalgo Bay area are believed to be 
unsuitable to pass the disposal guideline for nondispersive aitest and thus 
could not be disposed at the Bellingham Bay site. 

PSDDA baseline studies for Phase II indicate sediments at and near the 
selected site had concentrations of several PSDDA chemicals of concern that 
exceeded the PSDDA SL values. snd one chemical exceeded the ML value. These 
were: mercury (highest concentration 0.56 ppm dry weight. about 2.67 ti~es 
the SL1 7 exceedances in 21 stations), phenol (1 station exceeded ML by 4 
times 1 SL by 40 times), 4-methylphenol (1 station exceeded SL by 2.33 times)1 
There were no bioas&ay Hhit&" at the site. however. Cirratulid polychaetes, 
which are frequently associated with organic enrichment, were important 
members of Bellingham Bay benthic communities. Bioaccumulatian of (11.etals in 
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tissues of the clam Compsomyax subdiaphana over sediment levels were from <2 
ti.mes for cadmium and nickel to 15 timee for arsenic. A possible 
bioaccumulation of benzoic acid was also found. 

(4) Air Quality. No dgnificant release of chemicals to the air is 
anticipated as a result of anticipated open-water disposal activities, An 
average of about 25 to 30 barge loads of material per year am forecast for 
this site.1/ Tugboat activities connected with barge towing and disposal 
would be expected to generate some hydrocarbon releases, including hydrocarbon 
byproducts and particulates from diesel fumes at the open-water disposal 
site. Haul trucks will release similar products at upland/nearshore sites. 
Negligible concentrations of hydrogen sulfide gas may alao be released from 
the dredged material during open-water disposal activities. Confined disposal 
activities (principally on land) could result in fugitive particulates should 
the material dry on dewatering or in construction of the landfill areas. 

These impacts and potential means to avoid them are discussed in section 
4.02a(4). Air impacts would be considerably leaa with the action alternative 
than with no action due to significantly leas volumes of materials that 
require confined disposal with the former (see figures 4.2 and 4.3). No 
significant impacts are anticipated to the air quality environment around the 
Bellingham Bay site as a result of disposal activities due to the selected 
alternative. 

(5) .!&rul. Habitat losses associated with dredged material that must 
be placed in all disposal sites (open-water, benthic open-water and nearshore 
confined, land confined) could include loss of benthic habitat, wetlands, loss 
of fish feeding and rearing habitat, loss of vegetation, and loss of natural 
shoreline areas. For further discussion of these impacts see section 4.03a(5) 
above. Approximately 260 acres of benthic habitat would be covered by the 
preferred site, while land and shore losses would approi<imate 26.3 acres. It 
is not possible to further distinguish upland aud nearshore losses since 
develop,.ent would depend on site availability. The significance of these 
losses would depend on the ecological values and previous uses of the land 
prior to its use as a dredged material disposal site. The open-water site 
used for unconfined disposal is ei<pected to be recolonized following cessation 
of disposal activity (see Section ~.06b(3)(a), Benthic Infsunal Resources). 
Land disposal sites that are developed for hwnan u.ae are often permanently 
lost from ecological production unless ei<tensive effort is put into 
reclamation st site closure. Development of nearshore areas could result in 
significant adverse losses of salmonid feeding habitat. Ecology is preparing 
an EIS which deals with thase impacts, including any required mitigation. 

_]./Forecast of disposal activity based on volwne projections used in DNR 
user-fee analysis (see lower portion of table 2.7c). Volwoes shown have been 
discounted for large speculative projects and for projects where clean dredged 
material will he used for land development . 
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b. ~s._an_d __ Th.~J_r_Significance to the Biological Environment. 

( 1 ) ~t.j,~. 

(a) Infaunal Reso.ur..c..e..s. Existing ben thic resource values are 
higher in the selected site than in the south alternative site~ with two taxa 
(bivalves and polychaetes) comprising almost 95 percent of the biomass at the 
selected site and 68 percent of the biomass at the alternative site·. The 
ben thic. inf e.unal cornnmn i ties at both ,1, i tes were largely dominated· by 
opportWl.istic species characteristic of physically and/or chemically impacted 
bottoms (Rhoada et al., 1978t Rhoads and Gennano~ 1986). 

Physical impacts and chemical impacts are anticipated as a result of dredged 
material disposal at the Belected site. Ea.ch is discussed in turn with 
respect to probable impacts to the sedentary benthic infaunal resoures known 
to exist within the boundaries of the disposal site and immediately adjacent 
to it. 

The anticipated physical impacts to sedentary benthic infauna! resources 
:resulting f rorn dredged material will include the innied iate ~ but temporary, 
loss of benthos due to burial and smothering by clumps of cohesi~e material 
within the relatively smal 1 single-dump bot tom high energy imptl.c t area 
(250~foot ~iameter)~ about 0.3 percent of the overall ~isposal Bite area. 
Direct physical impacts from dredged material hitting the bottom woul~ be 
greatest in the center of the impact tone, diminishing to negligible impacts 
toward the edges of this zone. Estimated depth resulting from' a single 
dispoaal from a 1~500 cubic yard bottom dump barge would be around 0.8 cm· in 
the impact zone. Physical impacts attributable to ~isposal would ditectly be 
limited to a-round 4-1/2 months/yea:t (June 16 - October 31) due to the· sl!!aeonal 
restrictions on disposal proposed by the Washington Department of Fishedes 
closure between November l - February 28 each year) and the annual dredging 
fisheries closure peTiod (Ma:i:-ch 15 - J-une 15) for outmigrat in-g salmon and· 
s teelhead smol ts. Dredging/ disposal f oreca.s ts ( 1985-2000) indicate that about 
25 to 50 barge loads of dredged 111ater ial { l t 500 c:. y. /barge) would b-e pla·ct1d at 
the Bellingham Ray dispoaal site on a average annual basis. Tir.is would tesult 
in an estizuated annual accumulation. of about 15 to 30 cm of ~ste~ial witain 
the center of the d 1 sposal zone {as sming 25 percent consol id at.ion)-. I e is 
likely tha.t many of the irnpac ted' infauna -would be ab le to survive initial 
burial 9 es pee ia l ly towards the periphery of the i..mpa-c t zone, by vert icd ly 
migrating out of the deposited material. Some benthic infaunal species have 
demonstrated the ability to migrate vertically and survive burial induced by 
relatively thick covers (i.e.t up to SO cm) of sediments wit~ particle size 
distributions similar to or different f .rom the it na.ti ve sedime11·U {Maurer et 
al • • 19 78). It is 1 i kely the. t sma 11 c rus tacea.ns ( cumacea-ns I and' mnph ipods) 
living within the upper 0-5 cm of the sediments may be- tempo-rai:"ri ly or 
pennanen t: 1 y dis.placed within the dump zone due to chronic phys ica-1 impacts, 
Inf aunal crustaceans were generally impoverished throughout the e: tudy area 
( .see sect ion 3. 03b ( l)) t and their loss would be insignificant to the ben-tMc 
COJ1111unity structure and resulting benthic resource values. 
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During periods of dredging/disposal inactivity (1 November - 15 June), partial 
recovery of benthos in the impacted areas is expected due to ,:ecruitment and 
migration from surrounding uni.mpacted areas. Early recruits to the disposal 
site may consist predominantly of polychaete opportunists such as Tu!!,_rni,: 
monilad!i, Capite)la capitata. Boccardia polybranchia, and SJaQ!lllilU.es 
fimbriata. Later recruits to the disposal site W<luld likely be the bivalves 
Minopsida serricata and 11acoma spp. Small crustaceans (ostracods, cumaceans, 
and gM1Tiarid amphipods) in the disposal zone may be pern,anently displaced due 
to physical and chemical stresses. Recolonization by opportunistic benthic 
species may result in the partial restoration and/or possible enhancement of 
benthic habitat values to foraging bottom fishes (Rhoads et al., 1978: Becker 
1984; Lunz 1986; Clarke and Kendall 1988; Kendall and Clarke, 1988). Tatem 
(1984) reported an increase in benthic species abundance at an experimental 
site in Elliott Bay following disposal operations. Additionally, a 
postdispossl survey of the Foul Area disposal site off the coast of New 
England using the Benthic Resources Asseo&JDent Technique (BRAT) demonstrated 
that potential bottomfish habitat food values (i.e., benthic resource values) 
increased onsite relative to offsite for lll.aIIY of the target flatfish foraging 
strategies examined. In particular, fish foraging for smaller prey (primarily 
Group IIA and IIB predators) living near the sediment-water interface (Lunz, 
1986) populations increased. 

Existing benthic COIIUlunities found onsite are adapted to fine to medium silt 
bottoms. Potential changes in bottom sediment grain size distribution 
resulting from dredged material disposal could adversely impact many resident 
infawial species by lowering their reproductive potential, impairing 
recruitment success, and diminishing the ability of buried adults and 
juveniles to vertically migrate and survive burial (Maurer, et al., 1978). 

PSDDA baseline studies indicate that onsite and nearby sediments contain 
elevated levels of chemistry relative to Puget Sound reference areas. This 
condition may result in aome existing minimal adverse biological impacts. 
Dredged material passing the PSDDA guidelines may also cause biological 
effects on the site due to sediment chemistry, but these effects would be 
limited to the site, and would be minor and "acceptable., w,der the Clean Water 
Act. Some sublethal impacts to onsite bentbos are possible from chronic 
exposure to chemicals in dredged material. However, existing benthic 
conmw,ities within Bellingham Bay may already show impacts due to existing 
poor sediment quality documented throughout Bellinghlllll Bay (EPA, 1986). The 
FSDDA monitoring program includes an analysis of chemical level in surrounding 
sediments and benthic c011111Unity structure and biosccumulstion potential in 
sessile populations around the disposal site to ensure that biological impacts 
offsite are not attributable to the disposal site. Additionally, chemical 
body-burden monitoring of crabs both predisposal and periodically afterwards 
will occur at the selected Bellingham Bay site. The severity and extent of 
biological effects from material passing the PSDDA guidelines are not expected 
to be si~ificant because the majority of trura found at the selected site and 
offaite consist of bivalves, mollusces, and polychaete annelids which are 
generally known to be less sensitive, pollution tolerant, and opportunistic 
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species. Noreover, more sensitive species such as small crustaceans, are 
sparse represented within the existing benthic c0111nunity in Bellingham Bay; 
this may be a consequence of their long-term exposure to degraded sediments. 
Benthic habitat values could be temporarily degraded as a consequence of 
disposal activity due to physical impacts, but should quickly recover due to 
recruitment and mig,:ation into the site fr= adjacent unimpacted areas. Many 
of these ,:ecolonizing benthic species a,:e readily exploited as a food sou,:ce 
by bottom feeding fishes (Rhoads et al., 1978; Becker, 1984; Lunz 1986). 
Therefore, on balance, there would be no unacceptable adverse effects. 

Cumulative effects of exposure to the dredged material could result in 
additional stress to the existing benthic conm,unity dominated largely by 
pollution- and physical-disturbance tolerant pioneering (Stage I) species 
(EPA, 1986; Clarke and Kendall, 1988). This pattern would also be !llllintained 
by the periodic physical disturbance of the site over the four and one-half 
months of active disposal. Tissue concentrations of cherdcala of concern may 
also increase in onsite benthos exposed to the dredged material, although the 
existing benthic cl!lllllunity within Bellingham Bay may already be subjected to 
higher chemical body burdens due to poor sediment quality. Baseline and 
periodic poatdisposal mcmitoring will evaluate predisposal and postdisposal 
chemical body burdens in select Bellingham Bay taxa, so that disposal site 
effects on the offsite benthic co,mrunity may be evaluated. 

Impacts offsite will not be significant, and consist of food web i111pacts and 
se" surface 111icrolayer impacts. The food web effects could include mobile 
benthos (crab, shrimp, etc.) and benthic-feeding fishes feeding on disposal 
site benthos and migrating offsite with a hi1her body burden 1<hich could 
contribute chemicals to the Bellingham Bay food web. The degree of food web 
transfer is w,kno,m, but should not be significant due to the site management 
condition and site monitoring. Crab and shrimp concentrations are gen8rally 
101< within and around the selected site during disposal timing periods (se" 
section 3-03b(l)). Additionally, seasonal site use restrictions have been 
proposed to limit disposal during critical spa,ming periods for crab, shrimp, 
and fish. Nearshore, intertidal and subtidal invertebrate fauna would not be 
significantly impacted from the disposal operations due prim&rily to their 
diatance from the disposal site. Dredged material chemicals contribttted to 
the sea surface microlayer may occasionally make contact with the nearshore 
benthos as a result of currents, tidal actions, and wind moving chemicals 
onshore. In the case of the selected Bellingham Bay site, there is a low 
probability that chemicals frO!fl the dredged material will significi,ntly 
contribute to the existing contaminant load, thereby increasing impacts to 
nearshore habitats (Word and Ebbesmeyer, 1984; Word et al., 1986; Hardy and 
Cowan, 1986). 

(b) Epife.unal Resources. Physical impacts on Dungeoess crMI 
(Ganeer magisterl should only occur during the disposal period (from June 16 
to October 31) of any given y"ar. During that period, only low densities of 
crabs are expected in the disposal site (about 20 per hectare). The ,ielected 
Bellingham Bay disposal site was located in an area that took into account 
higher density of crabs to the north of the site (the northern ZSF) and 
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greater potentials for bottornfish trawling conflicts in the southern ZSF . 
l\owever, according to WDF criteria, crab densities are not of high concern 
unless they exceed 100 crabs per hectare. Gravid females should not be 
physically impacted as they are present only during the winter and are 
concentrated in shallow areas at the 30- to 66-foot depths near Post Point, 
Disposal should not physically impact adult rock crab (.c;. prodL1ctUli• (;. 
g:c:adli!i) populations to any major degree, as concentrations in the disposal 
site area are relatively low and females are present only during the spring 
(Dinnel, et al., 1988). Young-of-the-year crab would not be physically 
impacted as they were generally present only in shallower waters. 

Any Dungeness or rock crabs present at the selected site during a disposal 
event will be subject to both physical and chemical impacts from disposal of 
dredged sediments, Direct physical impacts could result from c,abs at "ground 
zero" being strucl< by clumps of dredged material, potentially ,esulting in 
burial and impairment of the crabs' ability to escape due to the weight of the 
material or to bodily d8ln8ge. Some mortalities would be possible. Crabs not 
hit by clumps in the immediate disposal area will be subject to other impacts 
but will probably survive the disposal. Apart from clumps, the material (even 
st ground zero) would only be deposited iu a relatively thin layer with each 
disposal event. It is estimated to be less than 1 cm depth in the 2S0-foot 
center area per 1,500 c.y. diaposal event, Annual deposition is estimated at 
approximately 13 to 27 cm at the center of the mound, asswning 25 percent 
consolidation. This is a slow accumulation of material forming a relatively 
thin layer, even in the center of the site. The degree of physical impact 
would be inversely related to distance of the crab from the i111111ediate disposal 
site. 

Another physical impact would ariBe from increases in suspended material with 
each disposal in the disposal zone and contiguous near-bottom boundary layer. 
This material could accumulate in the gills and interfere with gas exchange 
across gill surfaces. Mortalities would not be expected, but some crabs, 
especially those located near the center of the impact ares would be stressed, 
and would likely try to escape the immediate disposal area. 

Impacts also could result from chronic exposure to ch=icals in the dredged 
material. Crabs exposed to the dredged !!ISterial would include those at the 
site during disposal operations and those having migrated to the site, either 
randomly o, because of attraction to food organisms in the deposited 
material. There is lack of scientific literature to suggest crab attractions 
to deposited dredged sediment. This impact analysis assumes that the numbers 
of crabs found on-site during the disposal site investigations could double 
for a few days after each disposal event, Crabs could thus come in contact 
with particle-bound chemicals and those dissolved within the sediment pore 
water, Accumulation of these chemicals would occur to an e><tent dependent 
upon the concentration of the chemicals and their biological availability. 
The ultimate effects of biological concentration of contaminants in Puget 
Sound crabs are not easily predicted. Potential effects include: impairment 
of the molting process, reduced reproductive capability, decreased feeding 
ability, and decreased resistance to disease • 



Offsite impacts could occur when crabs with substantial tissue body burdens 
move offsite and are preyed upon by higher food chain organisms, such as 
bottomfish and octopus. Should this occur bioaccwnulation of chemicals in 
these predators would he expected. Monitoring will address biomagnHfcation 
in offsite species. 

Disposal would have both physical and chemical impacts on Dungenese and rock 
crabs in the disposal eite and vicinity. However, these impacts would not be 
significant for the following reasons: 

• The disposal site and vicinity does not contain high densities 
of Dungeness and rock crabs at any time during the year. 

• Crab females are present primarily during the sprin.g l>ut 
disposal operations would not occur until after June 15 of a given ~ar. 

• Higher density crab cooceotratioos are well remo"E!.d from the 
disposal site. 

• Disposal operations will be infrequent and will only involve 
small quantities of material, resulting in minor accretion througho"'t the 
disposal site. (Annual deposition is predicted to be onJ.y 13 to 27 cm at the 
center of the mound, assuming 2S percent coru,olidation). 

• Few crabs will suffer mortalities, due to their low 
concentration at the site, the low probability that many would be bur.i.ed by a 
direct hit at grnund zero, and because sporadic di11po11al would occur 
throughout the summer and fall dispoeal period each year. 

• Expo.sure ,to 111aterial passing the PSDDA guidelines ma,y reau.lt 
in edded chronic stress to .the crabs, which would not significantly increase 
the pre-exis-tiu.g stresses .from degraded sedilnent quaHty. n,,., ~ 
monitoriQg p,rogram will detect bioaccumulation or ,biCUISgllHicatio,n of 
chemicals in seasile invertebrate populations oo.- and near-site. ,Que -t.o the 
unique proximity of the Bellingham Bay site to c.,;:ab conce,itraHoo.s -~ar Po.st 
Point to the eaet and to the vest, added chem-ical body....burden tea.ting uf crabs 
for chemicals of concern to human health vill be carr:i..ed out and in.formation 
gathered may also be informative re_garding suc-h chronic effects on .crabs. 

• Both physical and chemical ilnpacts will be primarily confined 
to the site, which is a relatively 11111.1111 area wi•thin the ,ml>Cl;t lar,ger 
Bellinsham Bay subtidel area that supports crab populations. 

Disposal impacts on shrimp at the disposal aite are eJlll<!C,ted to -1:,e .,,wniil.er to 
those predicted .for Du,;,.genes.s er.ab at the site. Disposal opera.tions would 
not physically impact the more abundant shrimp populatiw:w ~ee...-ed a.t the 
site during the winter and s.pd . .n.g lllonths, .as these o.pe.ra.tions would .be 
scheduled only from mid-June to the end of Oc,tober oI a11y year. n,,., 
relatively amall numbers of shrimp present duri11,11 the $i.umner and :f11,H mo.n:ths 
would however be suhject to both physical and chemic11,l effects from ,placement 
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of dredged material, Direct physical impacts would occur as shrimp are buried 
by clumps of cohesive material at or near the center of the disposal site. 
Numbers of shrimp impacted are expected to be small due to the random 
distdbutioo of shrimp in the disposal site and the small size of the high 
energy impact zone (250 feet diaa,eter). Individuals buried by clwnps would 
probably not survive; h~ever, those covered by only 5 to 10 cm of material or 
leas would probably migrate up through the material and survive without 
c.-itical body damage. Thus, impacts would be greatest in or near the center 
of the disposal footprint diminhhing to negligible impacts towards the 
footprint edges. 

An additional, although minor, physical impact may occur due to temporary 
increases in suspended material in and adjacent to the disposal site. 
Suspended material could accumulate in gills and interfere with gas exchange 
across gill membranes. No mortalities would be expected due to the temporary 
nature of the event, but high suspended concentrations of material near the 
disposal site center could reault in gill damage. 

Chemical impacts could result from long-tenn exposure to chemicals present in 
the dredged material. These would be primarily chronic sublethal effects, and 
would be onsite only. Shrimp exposed to the dredged material would include: 
(1) individuals present during the sunmer/fall disposal season, (2) shdmp 
that had migrated into the site in response to food organisms in the deposited 
material, and (3) shrimp present in high numbers during the winter/spring 
nondispoaal season. Chronic sublethal effects would result from shrimp being 
in direct contact with particle-bound chemicals and with those that become 
dissolved within sediment pore water. Tissue accumulation of these chemicals 
would occur dependent upon the concentration of the chemicals and their 
biological availability. Potential effects of accumulation could include 
impainnent of molting, reduced reproductive capacity, decreased feeding 
ability, and decreased resistance to disease organisms. A larger population 
of shrimp could be affected during the restricted winter and spring seasons. 
However, even if all shrimp onsite suffered chronic sublethal effects compared 
to the overall large population present baywide, they represent only a small 
percentage of the total bay shrimp resource. The species of shrimp 
predominating in Bellingham Bay, Pandalua borealia, or pink shrimp, is not of 
conmercial nor sport value in the fishery. Accordingly, impacts tn the shrimp 
fishery would be minor. 

Shrimp moving onsite could bioaccumulste chemicals and then migrate offsite. 
However, because the sediments on and nffsite sh~ elevated existing chemical 
levels, and contact with these sediments may have also resulted in 
bioaccumulations of cltemicals, it is expected that it would be difficult to 
measure impacts due to each chemical source. In view of placement of only 
material that meets the site management specification, significant offsite 
impacts on shrimp are not anticipated. 

In conclusion, disposal at the selected Bellingham Bay site is not expected to 
significantly impact bay shrimp resources. Monitoring of the site and 
vicinity sessile invertebrate populations as well as periodic checking of crab 
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chelllica.l body burdens will confin, th.at llignificant bioaccumulation of 
contruninants does not occur in shrimp, 

Nudibrsnch (Trltanie. diomallie.) populations would aho not b(! significatitly 
impacted by disposal st the preferred site. Nudibranchs are not e>1pected to 
be present in large numbers dudng the s1J111111ar/fall disposal window, Fourteen 
per ha were encountered in trawls taken at the ti111e, Impact& on theta 
invertebrates would be similar to tbose described above for crab an<I ahrilllp, 
Any nudibranchs directly under the disposal barge could suffer mortalities <lue 
to burial by clumps; however, very few are expected to be i.oipact•d in this 
manner. More likely is the impact due to contact with the sedi~ts and 
subsequent metabolie..m/storage of cont11minants, poseibly leading to chronic, 
sublethal effects, Based on the relatively small size of tha dhpou.l site, 
the relatively low mobility of this species, its apparent randOIII <liatribut!on 
in the bay, and the degraded condition of bay sediment&, significant impacts 
to bay populations are not anticipated. 

Starfish <Luidla foliolata) populations at the selected aite are si1111ficsnt1y 
higher during the dispoeB.l eesson than during the winter/spring seaaon, Thua, 
disposal from June through October would impact 1110re starfhh than during 
other seasons, Impacts would be due to burial at/near th• center of the 
disposal dte by clumps of material, to interferenc<1 with respiration due to 
higher suspended solids concentrations, and to potential chronic sublethal 
impacts aimilar to those described for crab and ehrimp in preceeding 
sections. As this species is considered an incidental nuisaflce c!ltch by 
collllllercial fish trawls, any reduction in numbers in the bay could be 
beneficial. 

(2) Plankton CoPJP'JDiths, 
described in 4,02b(2). 

Impact! would be similar to those 

(3) Anadrommu, and Marino Fishea. 

(a) Anadromoua Fiah, Impacts of disposal operations on iaportant 
juvenile salmon populations would be ne3ligible, primarily b•cs1111e no di■po1sl 

operations would occ11r between March 15 1tnd J,me 1~, the "closad dr<11d,iin.!1 
window" designated by the Wa■hington State Department of thherlea {III»') to 
protect j11veni1e aab,on and steelhead durins out•dlration. Additlona1 
protection will bs provided bye seasonal timing reatriction proposed by tmt, 
which would prohibit disposal fron, NovPber 1 through the Mid ef .Pebr .... ry each 
year. It h lilr.ely that disposal will be lhlited to only 4-1/2 ac,nth• per 
year, from June 16--0ctober 31. This essllll!lla that the pllriod behaen He.rch l 
and 1'1arch 14, currently open, will also be closed, The olajority of the 
juvenile salmon population will have migrated out of Bellin1ham Bay by J\Ule 15, 

Disposal could occasionally occur during the presenoe of late onniiau.nt~ 
(especially chinoolr. salmon) or "ith thoae s~cies that .ay tlffl<I ta tell!i.ln in 
Bellingham Bay for eatended periods of time (e,i,, aear,m cutthro■ t tl'o"'t). 
These late or persistent juveniles "ill not be impa.cte<I by the 11isp011al 
operations wiless they were present l.Jrmediately below a dhpoael ba.r.111 during 
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the short period of discha.-ge, In thia unlikely event, some fish could be 
subject to suspended solids impacts, Ma:ximlDD impacts could include 
interference with oxygen exchange due to sw;pended solids clogging gill 
surfaces, and slightly lowered oxygen ai1ai1ability due to increased 
biochemical oxygen demand from the a11apended dredged material in the disposal 
pl1J111e. ffo significant impacts are expected to juveniles due to exposure to 
chemicals in the plwne 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. Physical impacts, if they occurred at all, 
will be minor since juveniles typically avoid disposal plU111es, and the site 
location is believed to be remote from the prilllary juvenile migratory pathways. 

Neither adult salmon nor trout migrating through Bellingham Bay would be 
significantly impacted by disposal operations as the majority of the fish 
would avoid the very short-tenn (5 to 10 minutes) diaposal-associated 
turbidity pl1DDes. (Observations during the March, 19B9 disposal at the 
Commeucemeut Bay site revealed no surface turbidity during or subsequent to 
disposal operatious.) Those fish that clJIDli! iu contact with the plume may be 
temporarily impacted from short-term clogging of their gills by suspended 
1118.terial and from slight depressions in dissolved oxygen due to the 
biochemical oxygen demand of the dredged material. However, these conditions 
are far less severe than the fish usually encounter when they migrate up the 
Nooksack River during winter storms and spring freshets or even during summer 
glacial runoff. 

Contributions of chemicals to the sea surface microlayer from the dredged 
materials may occur, but are 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 Bellingham Bay (EPA, 1986). Adult salmon 
may occasionally swim at the surface for short periods and therefore contact 
the microlayer duriug 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 ti.me at the surface and near to the 
disposal area or microlayer "pluwe" to absorb chemicals via the gills and 
exhibit physiological impairments. Swinllling at the surface for extended 
periods is uot typical of migrating adult salmon. In general, disposal 
operatious involving material judged to be suitable under PSDDA's disposal 
guidelines for nondispersive sites should not significantly impact 
physiological mechauisms/behavior patterns of adult salmon in Bellingham Bay. 

(bl Marine Fish/Bottom Fish Resource;&. In general, madne 
fish/bottom fish resources would not be significantly impacted by dredged 
disposal activities in Bellingham Bay. Negligible bottomfish resources wern 
found in July and October 1987 near the selected site and the north and south 
alteruative sites during site specific studies. These results represent the 
period within which disposal operations would occur. Numerous juvenile 
bottomfish were observed throughout Bellingham Bay in February and May during 
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the proposed closure period for the 5ite. Based on these results and the 
final location of the selected site, potential conflicts with groundfish 
tra~ling aLea& to the south are •inimal. The area occupied by the selected 
site is neither prime bottom fiBh habitat nor a very attractive site for 
fishing. The south alternative site is situated within the designated 
trawling area of groundfish trawlers in Bellingham Bay, and would be in 
conflict with bottom fi&h trawling activity during disposal operations. 
Nevertheless~ some direct and secondary impactB to neritic fish and bottamfish 
could be expected to occur at the selected site as a result of disposal of 
dredged material. Clumps of cohesive material impacting the bottom may bury 
flatfish such as starry flounder and English sole located within the 250-foot 
diameter bottom high energy impact area from each dump. Fish outside thi8 
bottom impact zone will not be wounded or killed) but could temporarily suffer 
respiratory distress due to gill clogging and/or lower dissol~ed oxygen le~els 
(i.e., elevated biochemical oxygen demand). It is highly likely that fish 
will avoid stressful levels of suspended dredged material by temporarily 
moving out of the area. In conclusion, because only relatively low numbers of 
bottom fish resource8 appear to be present in and around the selected site 
during the period proposed for disposal (June 16 to October 31). direct 
physical impacts to bottomfish 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 selected disposal site. Benthic 
communitie8 within the impact zone are expected to be lost as a re6ult of 
bu~ial and smotheringt thereby lowering the food value of the area to bottom 
feeding fi~hes. Howevert this area already appears to be disturbed and the 
benthic community is currently dominated by opportunistic benthic species, 
which are resistant to physical and chemical stresses. Therefore, the impact 
of this habitat loss to bottom feeding fishes should be temporary, and partial 
recovery i8 expected during the 7-1/2 months ~hen no disposal will take place 
(Clarke and Kendall, 1987; Kendall and Clarke~ 1988). ConBequentlyt the 
impact of this habitat loss to bottom feeding fish resources is not expected 
to be significant. Fish food habitat values ~ay increase as a result of 
increa8ed production of pioneering (stage I) opportunistic species on the 
disposal mound (Rhoads et al., 1978; Beckert 1984; Lunz. 1986; Rhoads i!rrtd 
Germanot 1986; Clarke and Kendallt 1987). Bottom fish foraging on these 
opportunistic species could bioaccwnulate or biomagnify chemicals. Direct 
accumulation of chemicals might also occur through skin and gill membranes as 
a result of their intimate association with the bottom aedimentst particula~ly 
when bu~ied in the sediments. Howevert existing sediment quality in Bellingham 
Hay is regarded as degreded and may already result in increased chemi~al body 
burdens of re~ident bottom fishes. Because the area of the disposal site only 
represents a relatively small portion of the foraging habitat for demersal 
fishes in Bellingham Bay, and documented potential benthic fish food habitat 
resources on site are relatively low. only low levels of chemical accumulation 
in fish predators are expected. 
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(4) ~arine Mammal~. See section 3.03b(4)(a) for a discussion on 
marine manV11als. Environmental toxicants in north Puget Sound are not as 
serious a problem as in south Puget Sound based on tissue samples taken from 
harbor seals (Everitt, et al., 1979). Nevertheless, reproductive success of 
Puget Sound tlarbor seals is lc,wer than the rates published for elsewhere in 
the world (Everitt, et al., 1979). Everitt suggests that this low rate may be 
a result of sampling error, but points out that the upper limit of their 
possible breeding success is still below all reported success rates. No 
theory has been advanced as to why their reproduction rate is low. PSDDA 
agencies are dealing with this issue through monitoring of on- and near-site 
invertebrate infaunal and crab resources to determine if unacceptable 
bioaccumulation will occur due to dredged material disposal. Based on 
available information no cause for concern exists. The killer whales that 
were present in the 1970's were apparently drawn by a large chinook salmon run 
in the Nooksack River (Everitt, et al, 1979). This group, "O" r,od, has 
apparently not been seen near Bellingh!1111 Bay in recent years. Other impacts 
are as discussed in section 4.03b(4). 

(5) li~!&r.lliu.li;_. See section 4.03b(5) for general discussion of 
possible impacts to waterbirds. Dredged material disposed in Bellingham Bay 
could originate from Bellingham Bay, L=i Bay, and Fidalgo Bay. Material 
brought in by barge from Fidalgo Bay would follow standard shipping routes, 
The sediments in Fidalgo Bay generally do not contain elevated levels of 
chemicals of concern. Thus, no impacts to waterbirds, other than generic 
impacts cOlllllon to dredged material disposal described in section ~.02b(6), are 
anticipated at the selected Bellingham Bay disposal site. 

(6) ~lllil!.0.trnW and Threatened Specill.s_. See sections 3.03b(6) and 
4.02b(9) and the biological assessments in appendix A for a discussion of 
endangered and threatened species. No impacts are anticipated to endangered 
or threatened species in Bellingham Bay. 

(7) Teuestrial Spec..i_ei;. Impacts "ill be restricted to confined 
disposal activities. For a discussion of these, see section 4.02b(8) and (9). 

c . Impact IL..!lu.d ,IbejJ' Sign if icanll to Huml!D 6nY..inrnm1ui_t • 

(l) .5.11.l:.iauall¼D.rui_mic Featuriu;. Adverse impacts to waterborne 
commerce movements in the Bellingham Bay and vicinity and related port 
terminal and industrial developments are expected to be less than under the 
no-action alternative. Estimates of the overall volumes of dredged material 
that could be discharged at the Bellingham Bay disposal site are indicated in 
tables 2.7c and 4.3. In general, 73.5 percent of the Phase II dredged 
material that might be considered for unconfined, open-water disposal at 
Bellingham Bay would be compatible with the Phase II site management 
conditions, while none of the material would be held suitable under PSIC (no 
action). (Actual dredged material volumes r,laced in unconfined, open-water 
disposal sites would be determined by project-specific evaluations, as 
required by Federal and State regulatory agencies.) 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 PSIC currently in effect because of the significantly greater confined 
disposal necessitated by PSIC (Phase I EPTA, 1988). 
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Temporary impacts to sport fishing could also occur due to displaceinent by 
tugs and barges at the selected alterriative 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. OYerall, however, social impacts are not expected to be significllllt. 

(2) Iransportatlon-

(a) Navigation• Use of the Bellingham Bay disposal site will 
result in temporary, localized, and inte=ittent disruption of navigation and 
anchorage use of the water surface area within the disposal zone. While tue: 
and barge traffic to and from the sites will represent a potential increa1e in 
risk for vsssel collision, this risk is mini.Ila! due to the ahort-tera and 
infreqW!nt disposal activity, The disposal site locatio.-.s II.a'°" been 
coordinated with the U.S. Coast Guard and would be 11111rked on navigation 
charta. Site use would be controlled to minimize the risk for vessel 
collision. The selected site is in a seldom-used Explosives Anchorqe An,s, 
where U&e is goverried by the Captain of the Port of PU8et Sound, U.S. Coast 
Guard. Coordination has occurred with that office to assure no conflicts 
would occur, and pennission has been received to use the area st any ti- when 
no exploaivea---contsining vessels are at anchor. 

Nonnal average annusl dredged material disposal activity at the Bellinghaa 
site is expected to be about 20 to 40 days per year. Actuel activity will 
depend on the specific dredging projects, and the results of cheaiu.l 1111d 
biological tests performed on material to be dredged. As navigation cbannels 
would be .... intained, there would be no adverse impacts on naYiptic;,n actiyity 
due to chlll\l\el shoaling. Berge and tug "'°vs-nt during diepoeal operatious is 
not expected to be •ucb different than at present and consequently tt.re 
should be no significant navigation conflicts with c-rcisl or pleasYre 
craft. 

During times of noCIQ.l site W1e, disposal activity at ths site ia QPeSted to 
average about one to two barges per day, with peak sctiYity of five barres per 
day. 

~hen proceeding to the dispo$al site, tug and barge c!Dbinatioos -v• at• 
slower rate loaded than unloaded. Average trsnl speed is typlsally aro1S1d 
5 knots, Once on site, disposal operation, within the 1,800-foot-di-ter 
disposal zone usually will be accomplished in abont 5 to 10 •inutes. On 
occasion, weather constr,int, and repo,itioning requirements (to ensure proper 
location of disposal) may increase the onaite time to a& much AG 20 •inutea. 
Using an average of 10 minutes, 11<1d as•tm!ing one to two bsr1e1 per d•Y• nora&l 
6ite occupancy could amount to about 10 to 20 Minutea p,,r day. nu.u1h del-,. 
in dispo8al activities could result fr0111 avoiding conflict• with tribal 
fiBherie5 (see below), theae a._.... unlikely, given the limited anticipated use 
of the site, and the requirement for disclosing 1ite use 8Chedul~• during ~CW. 
permit public interest review, 
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Disposal operations at the selected site will represent a slight increase in 
navigation traffic for the site. With increased water traffic, there is an 
increase in risk of minor oil leaks or spills and of vessel collisions. 
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 
not measurable. 

(b) J.arul. Impacts to land transportation would be considerably 
less than those resulting from the no-action alternative, as about S9 percent 
of future dredged lbllterial proposed for open.-water disposal in this area is 
expected to be found suitable for open-water disposal at the Bellingham Bay 
site compared to O percent with PSIC (tables 4,2a and 4.3). Truck hauls and 
traffic congestion associated with upland disposal would be substantially less 
than under the no-action alternative, where most dredged 1118terial would be 
placed in nearshore or upland sites, 

(3) Dredging and Disposal Activity. The overall impact of this 
alternative on dredging activity in Bellingham Bay would be an increase over 
the Puget Sound Interim Criteria (PSIC) in the material that could be found 
acceptable for unconfined, open-water disposal, Using PSIC, none of the 
future Bellingham Bay area material is expected to be acceptable for 
unconfined, open-water disposal. Under the selected alternative, about 
550,500 to 1,181,500 c.y. of material could be discharged over the next 
15 years at the Bellingham Bay disposal site. Actual disposal volumes will 
depend upon the outcome of chemical and biological tests conducted on the 
material and the specific projects proposed for dredging. For a discussion of 
costs of dredged material disposal as they relate to confined, unconfined, 
and transported scenarios, refer to table 2.2 and Phase I EPTA (1988). 

(4) !il!JJ,ye__American Fisluna- The selected BellinghS111 Bay site is 
located within the usual and accustomed fishing grounds of the Lummi Indian 
Tribe who commented on the DEIS with concerns for treaty fishing grounds, 
fishing gear fouling on debris, and the shallowness and resource-rich nature 
of the site. See exhibit C, section 2,04d, and impact analysis at 4.09b(l) 
and (3), below. There should be no iucreaGe iu potential for interference to 
tribal fishing practices, harvests, nor gear damage resulting from use of the 
disposal site. Federal 404 permit conditions and PSDDA site mauagement 
conditious (see Phase II MPR 6,1 end 6.2.7) preclude discharging of debris 
which could foul gear at the site, 

Tribal fishing rights will be protected £row disposal vessel conflicts with 
specific project actions acc01t1plished via the Section 404 permit process. 
Possible tribsl concerns regarding the impact of the PSDDA proposal to water 
quality and fisheries resources upon wbich the tribal activities depend are 
addressed in section 2.04d. 

(5) Non-Indian CoPlllercial and Recreational FisbJni:. Non-Indian 
fishing activities may be displaced during the discharge of dredged material 
at the selected disposal site. At times of peak dredging activity, this 
displacement could persist for 5 to 10 minutes, up to five times per day. The 
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ma.nRgement plan fo~ the ttlected dispoaal site hae been fot1ffll.1ated to minimize 
potential conflicts with known c~rcial l!ll1d &ports fishing aativities. It 
is anticipated that displaceaenta, should they occur~ ace 'IIIOt~ lik~ly to 
affect sports fishermen than cOlllll!rcial fishing ~esaelt. The diipo~Ql •ite 
location, short duratioo of site uae, and Qfte u.ee conditloaa ar~ ~cted to 
preclude any Siplificant adverse effects to fishing activities or catc~
success in these waters. 

(6) BWMu Health. 

(a) Yia Seafood. ConsJIIPtion. No impacts on bl,1118.n heslth a~g 
anticipated f torn the consumption of seafood th.at might have come Sin cont.ac·t 
with chemicals dispos8d at the disposal site. Only auiCable dr~~ 111111,terial 
would be allowed for dispoHl at the site. The PSDDA dhpoBal sul;d•Une a:r~ 
protective cf human health (Phase I PIPR• FBIS, and EPTA). 

(b) Via Drinkis1 water. When br&ekieh· dredged material ia 
placed in a confined nearshore or upland disposal facility 1 tn• potential 
exists to lea~h saltwater wh-ich could have ad"ers• i111.pacta on potabi U ty of 
grouhd water and aurface w&ter. Under tbie alternative. mterial foredast to 
be found W1suitable for unconfined. open-water disposal will be placed in a 
confined site~ If the material i& placed in a uearehore or u.plSl'ld f aci ut,1 

then a poten~ial exists for drinking water chelllica1 bopacts, ••pecially if 
design featu£es such a ■ lea~hate collection systemsp effluent ~ontrdl, or 
runoff control are not used or fail. Deve1opnent of anJ upland or near6're 
disposal sites, and the types of i:aateri.al allowed in these 1ite• 1 w'"-t.W )e 
subject to State and Feelers! regulation& designed ta pro~ect dtinkine .. ,e~ 
sources. The potential for 9round water cbe111ual ilDpacts is lesa th.arl the 
impacts that could occur if no action ~e~e adopted aia~e und•r the no•&etisn 
alternativ~ more JM.terial would go to confined diapo•al. 

( c) Via Inb.Al4tion of :Quat,.. Dil!!Mli" material. p-lacil!lld on 
nearshore and upland dispoBal sites ptovides ~ pot9l't!al 801.J.rce •t ..tuat with 
chemicals of e01'l;l!ern that could have en .iapaet Oil •orketa &\d :rft-:ld•t• living 
around 111UCh a sit~. Duet production can e•p•cially be of coaeena •t .ultiueer 
sites where the Hpoeited d~edpd matetial i• beiag rewerled. '1bit cl:lft elao 
be the case at a '1:spoElal sl te tbat h being p-repared fen -1 ten1&te us•. The 
impacts to hwnan heal th f ro.m inh.alEWtion of d1.16t call be .ta±m:tecl by t._ 
application Qf suitable grOUl'M1. caver. The ~•lati•~ po-t•tial fo~ du.ft 
p~oduction 1Mder t~is alt•rnatlve i• les• than would'• JN'Mi«t.e~ ii ffiV s,e~ion 
w-ere choeen, for r~asons siailar to (b}. 

(d) Via lll.;:ect E:qoauze, Little ttirs~t UfMau of Iii 1 llf to 
ci:rn tamineted dredged iwtterial ~curs. the oaly 11-epmal fll. U:e ,.,,.1a1.:to'lf that 
might be expected to CGIIDe inta direct G:cmt.aet with clradled Mle:ria.1 •tr 
workers on dtedBin1 crews ~nd at upland and near•Mr• diep'98-l facili~{es. 
Material tnat is highl1 contdinated could k placed in aec~t~ dispo••l aites 
where protection ~gainst exposure tD chemi~•t• w:ould he llldn.i.il'f:aed by 
operational procedures (i.e., wearing protecti~e clothing atM!' ~e,pirator, 
~ecurity to limit access to ttle aite, application of coverage sc,U for 
disposal). 
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(7) t!.2.i.Jie.. There have been no measurements of aitJbient noise levels 
nor of the actual noise at the shore which would be produced by disposal 
equipment operating at the selected disposal site which is more than 
2,;00 feet from the shoreline. See section ~.03c(7) for a discussion of 
dredging noise levels and standards. 

(8) Eatbetics, Disposal operations are not expected to significantly 
affect the esthetic quality or experience in the Bellingham Bay area and 
vicinity. The disposal operations would be only a minor part of the marine 
activities ongoing in a busy harbor/marine transport area. Viewers from the 
shoreline viewpoint areas will see the occasional presence of a tug and barge 
moving into the outer bay area, spending about 5 to 10 minutes for disposal, 
and entering and leaving the area once or twice a day. The tug and barge will 
not be readily noticeable and should not be obtrusive to closer viewers. 
Viewers from close-in areas may obse.-ve a localized turbidity p11Jllle in the 
i11111ediate vicinity of the barge i111Dediately following disposal. This plUllle 
would be short term and may be masked at times by Nooksack 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 end 
does not detract from the overall view experience. 

(9) .C.\lltural Resource& Impact&• As part of the disposal site 
identification mapping studies, a literature search and limited underwater 
reconnaissance were undertaken to establish if any historically significant 
shipwrecks were located within the preferred or alternative disposal sites. 
None were found. It appeared that no National Register eligible historic 
properties will be affected by operations at the Bellingham Bay preferred 
site. The State Historic Prese.-vation Officer concurred with this opinion by 
letter of September 5, 1989 (exhibit D). 

d. C!lllll.Uative Impact&• See section 4.03d for a discussion of cumulative 
impacts at the site. 

e. Relationship to Existing Plan&, Policies, and Controls. 

(1) Clean Water Act, Sections 404/401- See section 4.03e(l). 

(2) Coastal Zone Management. See aection 4.03e(2). 

{3) Sho.r~line Master Program. The selected disposal site is located 
within the jurisdiction of Whatcom County, which adopted its ahoreline master 
program in 1979. The selected alternative is consistent with the county's 
master program as presently written. 

(4) lkP.artment of Natural Resources (DNR) Polic)' on.JlpJ:JJ.=l<iat=
!lisp_osal.___oi 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., by creation of 
artificial islands or 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 fr= DNR and permits from other 
agencies are all required before disposal of dredged material can occur. The 
selected Bellingham Bay site would be an approved DNR open-water disposal site 
once the local shoreline permit has been granted by Whatcom County. 
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(5) Executive ..Qrder 11990. Prot£.i:..tjon gLWla.nda. The intent of 
Executive Order 11990 is to protect wetlands because of the significant 
Cl,,mlulative losses that have occurred 1 and due to their high valllol to 
biological productivity and their lliaflf other critical functions. A~ tu 
selected Bellingham Bay 5ite lies in water about 96 feet deep, no wetland, 
would be directly affected. Dredging projects which could affe~t wetland$ 
would he eveluated on a project by p~oj~ct ba&i5 at the time the project is 
reviewed for permits under Section 404 of CWA. 

(6) Eil&,::ukive Order 11988• Flood ~lain..Jt1Jna1nt1W.t. Ibe intent of 
Executive Order 11988 is to provide guidance and regulation for projects 
located in, and affectingt the flood plain. Executive Order 11988 requir~st 
to the extent possible 1 avoidance of long- and short-tetm adve~se :t.Jnpacts 
associated with occupancy and modification of flood plains. 

As the selected disposal site lies in water ahout 96 feet deep; no flood plain 
i~pacts would be involved by use of this site. Dredging projects which could 
affect the flood plain would be evaluated on a project hy project basis at the 
time the projects are reviewed for permits under Section 404 of the CWA. 

(7) Puet Sotmd Water Quality Com.prehensive Plan. The Puget Sound 
Water Quality Comprehensive Plan wa& adopted December 17t 1986 and ~edified in 
October 1988. See section 4.03e(7}. 

(8) American Indian Relfa:ious Freedom Act• The Ame.ric■n Indian 
Religious Freedom Act of 1978 (AIRFA) requices Federal agencies to ensure that 
none of tbeir actions interfere with the inherent right of individuaJ Native 
Americans (including Ameri~an Indiana, Eskimos, Aleuts, and Native Hawaiians) 
to believe, expre&s, and exercise their traditional religions. These right& 
include access to religious sites, uae and possesaion of sacred object,, and 
the freedom to worship through traditional ceremonials and rites. AIRFA 
requires consultation between Fede~al agencies an Native Americans to ens~re 
that federally supported projects o~ projects on Federal land do not infringe 
on the religious practice& of Native Americans. Coordination betweep P9DDA 
agencies and potentially affected tribes ha.s occurred throughout th.a &tudy, 
and is an ongoing process. See exhibit~ for discussion of coordination. 

(9) Canadian Acts Reaulatin,g open.Water Di1po1al ,of Dr.!d1ed Material. 
See section 4.09e(9) for discussion of the relationship of tbes• l•w, to the 
implementation of a disposal site near the international boundary. Bellingham 
Bay disposal material would not, as noted above. be tra11sport~d into · 
international waters. 

f. ~robable. Irraversible. and IrretrJevul• C0Dlflit.m111t1 gf Buovr,ces. 
Use of the selected disposal site will result in an intermittent and temporary 
degradation of the quality of the sites' air 1 noiset and water ~e,ource~. 
Additionally, intemittent use of the ~ater su~face area of the site5 d,u.J"i.ng 
disposal operations represents a coD1Dit~ent that may net always be in 
agreement ~ith unforeseen future plans for the area. However, neither of 
these conmiitments is irretrievable. 
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Designation of the selected site for dredged material disposal will commit to 
this use, for the life of the site (judged to be in excess of 100 years based 
on an estimated site capacity of S million c.y.). About 260 acres of benthic 
aquatic habitat and 26.3 acres of upland or near shore habitat (for confined 
disposal) will be impacted. The collld.itment of the benthic area is probably 
not irretrievable; however, conrnitlllent of confined sites may be. 

Commitments of nonrenewable energy resources associated with the dredging 
program would be irreversible, In addition, the labor and capital necess!lry 
to conduct dredging operations would be irreversibly COIIIDitted. This includes 
the dredging equipment, administrative personnel, and both skilled and 
non-skilled labor. However, energy snd other coPlllitments for individual 
dredging projects are decided by separate economic and social factors. 
Commitments of human resources would be similar both for the action and 
no-action alternatives. 

g. IhLflelationship Between S1:\2.rt-IetJD u,ie of l'len"s Environment and the 
~aintenance and Enhancement of Long-Term Productivity. For a discussion of 
this topic see section 4,02g. 

h. Mitigation and Ameliorat:!,911 of Adverse Effects. For a discussion of 
this topic see section 4.0)h. The selected site has been located to avoid 
significant adverse effects (per NEPA) while meeting the in-water disposal 
needs of Puget Sound dredging. Site locati<m and site management provisions 
are expected to mitigate any potential biological resource and human use 
conflict problems. Only suitable dredged material will be discharged at the 
Bellinghwn Bay disposal site. Envircnwental monitoring will allow 
verification of anticipated conditions and provide a basis for site mansgement 
changes if the monitoring demonstrates changes are needed. 

The primary mitigation feature of the PSDDA Phase II plan is embodied in the 
siting process. The Bellingham Bay site is generally located away from 
shorelines, resources, and other amenities to preserve and maintain these 
resources by svoiding adverse effects due to dredged material disposal. A 
minimum number of sites were identified by the PSDDA agencies to minimize the 
possible extent of bottom impacts throughout the Sound. Additionally, where 
possible, the sites were located in relatively nondispersive areas to minimize 
the possible spread of effects beyond the disposal site {inclnding the 
dilution zone) vis sediment transport. 

The previously adopted {Phase I) regional, effects-hssed disposal site 
management condition is designed to avoid discharge of sediments that could 
cause unacceptable adverse effects. Chemical effects on biological resources 
at the Bellingham Bay site will be minimized by the PSDDA disposal guideline 
set up to govern the material thst is suitable for unconfined, open-water 
disposal (see section 2.03g). In combination with the envirornnentsl 
monitoring, the site management condition ensures that there is no acute 
toxicity to sensitive species onsite and unacceptable effects do not occur 
outside the disposal site. This fully complies with the applicable provisions 
of the State Water Quality Standards • 
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Another important mitigation feature of the PSDM plan is contained in the 
compliance inspection and monitoring element. Appropriate compliance 
inspections by the PSDDA regulatory agencies would ensure that the site use 
requirements are met, such that planned avoidance of advere• effects can ~e 
realized. Appropriate disposal site enviroruoentel monitoring will provid,r 
needed verification of predicted site conditions within end outside ~he site 
as a result of dredged material disposal. 

4.07 Belliugham Bay - South Alternate Site. The north alternate site was 
dropped from consideration due to higher resource densities. l'ha altern•atfve 
carried forward for final consideration was the south site. 

a. _Impact& and Their Sianificant to Physical Enviro111mmt, Impacts wo,,ld 
be the same as the preferred alternative, 

b • .l!lwa.cts and Their Significance to Biological Environment, A slightly 
smaller concentration of crabs would result in lees impacts to this rea<1t1rce 
than at the selected site. However, shrimp and starfish abundances are 
somewhat greater there. 

c. Impacts and Their Significance to the fl,meo Eov:iroWMDl!• These 
impacts would be very similar to those anticipated at the set&eted sita. 
However, due to commercial trawling at the south alternative site, conflicts 
would be expected tc be greater with thia fishing activity than a~ the 
preferred site. 

d. Cumulative Impacts, Cumulative impacts -ld be tbe - as the 
selecte~ alternative. 

e. l!.ala.tiooGhlp to Existing Plane, Policies, and Controls- Tloeae -1<1 
be the same as for the selected site. 

f. Probable, Irreversible, and Iuetdevable Coamitments. &f Rrmarce&, 
These would be the same as for the selected eite, 

g. The Relnliooship Between Short-Torm Uae of Men's Wb9D9'ffl1! end t.ha 
!iaiJ.1..teuance and Enhao".lement of Long-Torm Prnfflmtivi,ty. This woul<I be t.h.e same 
as for the selected site (see section 4.02g for discussion). 

h. l'ljt_igat.ioo and Amerlioration of AdYftrHe Effects. Tlrh wou.ld be ~he 
same as for the selected site. 

~.08 Adoption of the Bellinebem Bay Selected Alteruative- Due to aiMilarity 
in physical parameters in Bellingham Ray, the basis for •he aelec~<ld site -as 
resource considerations, l'he south alternative was et first vine~..., tke 
preferred alternative ever the northeastern site. There were lf'"Batet 
Dungeness crab resources within the northeaatern site ttlsn the south site, 
which were statistically significant at the p .i 0.05 level, (pairW t-teat). 
No gravid female ctabs wete observed in either site, and mean densities were 
below the 100 crabs/hectare guideline suggested by WDF, Shrimp abundances 

4-72 

• 

• 



• 

• 

were somewhat higher in the south ZSF, and there were significantly higher 
starfish abundances as well. Seasonally high abundances of juvenile longfin 
smelt, Pacific tomcod, and shiner perch were observed within Bellingham Bay. 
WDF subsequently reconmended that the south site be dropped from consideration 
due to conflicts with trawling and reconmended a coc,promise site between the 
southern and northeastern sites and &ll!lgested seasonal ti.ming restrictions 
that would reduce impacts to the resources of concern throughout Bellingham 
Bay (see exhibit D). Accordingly, the selected site is midway between the two 
previously considered sites (figure 2.4) • 
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SECTIOMS 4.09 mllOUGB 4.11 

ENVIRONMENTAL l!Fl'EC?S OF THI! ALTEIIHAT[VES 
CONSIDERED FOR THE ROSARIO STRAIT SITE (NORTH SOUND) 
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4.09 Rosario Strait Site - Selected Site . 

a. Impact& and Their Signifcance to the Physical Environment. The key to 
evaluating impacts of dredged material disposed at dispersive locations such 
as Rosario Strait lies in the relatively "clean," UI1contaminated material that 
would be allowed to be disposed there in accordance with the PSDDA dispersive 
guideline (see section 2.03h). Since there is no pnctical way of monitoring 
sediments which are dispersed by currents greater than an average speed of 
25 cm/sec {the threshold for selection of dispersive sites) impacts on the 
physical enviroll!Dent are difficult to assess, 

(1) Water Quality, The few available measurements of water quality 
parameters in the Rosario Strait area were discussed in section 3.04a(2). 
Concentrations of chemicals of concern are expected to be very low in dredged 
material due to the restrictive diapereive guideline (2,03h) chemicals 
occurring in the water phase of dredged 111aterial to be dumped at the selected 
site will rapidly mix and become even less due to the rapid currents and would 
quickly become indistinguishable from background chemical levels. In much of 
the Puget Sound-Strait of Juan de Fuca region these levels are quite low, 
owing to large water volwnes and mingling of offshore Pacific Ocean water. 
Other chemical compounds would remain absorbed to sediment particles. 
Particulates would also rapidly disperse total suspended solids (TSS). 

After a dump there will be a temporary elevation in TSS levels. Numerical 
modeling (see section 2.03f(2)(b)l) using ao average current apeed of 30 
cm/sec. and an average water depth of 400 feet, bas calculated that 5 percent 
of the dumped material would still be suspended in the water colwnn, after 1 
hour (Phase II DSSTA, 1988). It would travel 3,600 feet do1tncurrent in the 
form of a wedge. Dividing the quantity of suspended sediment (the 5 percent 
remaining) by the wedge volume yields a TSS of 0.25 mg/1. This represents 
about one quarter of background concentrations estimated for the Rosario 
Strait area from NOM field surveys (Baker et al., 1978). After a tidal 
cycle, the concentration of TSS from the dump (which would be farther down 
current) is estimated to drop to 0,0007 mg/1, or less than 1/100 of background 
concentration levels. Although conditions at the preferred site do not 
exactly match the assumptions (depth is only 230 feet, wbile currents are 
stronger), the inference is that minimal and temporary elevation in suspended 
sediments would occur. 

(2) Cuuents and Sediment Transport. Current speeds from stations in 
and around the preferred Rosario Strait site were discussed in section 
3.04a(3). A disposal event would not alter currenta, but currents would 
transport sediments in two ways typical of a dispersive site. After the jet 
of dumped dredged material hits the bottom, it would be eroded with 
resuspended material transported do1tnstream. Tidal currents (reaching peak 
speeds of 100 cm/aec in the area) are expected to disperse this suspended 
material in a net southward direction (Phase II DSTTA, 1989). 

Current speed and size of sediment particles determine the distances which the 
material travels. Fine-grained particles travel longest and farthest. It has 
been estimated that the strong currents of Rosario Strait will transport 
material dumped at the Rosario Strait site an average of 10 ~iles a day (Phase 
II DSSTA, 1989). 
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(3) ~arine and E.zi.t~ine Sediments. The existing sediments at the 
proposed Rosario Strait sites during 8 typical~ 1 9 500 c.y. dump of dredged 
materials will be affected as follows. If the material is unconsolidated. A 
9~ percent would first be deposited on the bottom (90 percent of this in a 600 W 
foot radius of the dump location) at a lll8ss per unit area of 0.596 g/on2 for a 
mean current of 2~.5 cm/sec, and 0.225 g/cro2 for a mean current of 50.7 
cm/sec, according to model calculations based on a 200 foot depth (Trawle and 
Johnson 1986a). Mean current speeds have been calculated for these site5 
ranging from 36 to 69 cm/sec~ ba&ed on current meter data. 

During the tidal current cycle, peak current $peed& would occur typically. 
reaching 100 cm/sec at the Rosario Strait site~ Owing to these currents, the 
thin ~ound of sedirPents on the bottom near the dump location would likely 
completely erode over a single tidal cycle. 

The above estimate of dispersal aesume& that disposed material consists of a 
slurry of clay/silt and fine sand (leas than 0.2 nm) with no clumpBt and that 
the material does not atay on the bottom long enoqh to consolidate. Ordinary 
maintenance dredging usually produces such wiconsolidated material. With 
clUPlped m.aterial or slower apeede. hardening of dredged material may occur and 
erosion may be resisted at &peeds of up to 150 CJJ1/sec. Thus. some accretion 
at these dump sites could occur. One project~ Blaine Marina, he.& been 
identified which could place consolidated clay sediments et the Rosario Strait 
~ite. This mate,ial i& expected to ta~e longer to be dispersed9 and the site 
will be physically monitored to assess the dispersion. Normal natural 
sediment &~cumulation rates in the RoGario Strait area have been measured at 
0.076 g/cm /year Carpenter et al~• 1985)~ If the initial accumulaticus after 
a dmip event were not to undergo subsequent erosion by currents. thickneases 6 
to 13 times greater than natural rates could occur. However~ the coarse type 
of sediment& known to be present et the two Rosario Strait sites (see section 
3.04 a(3)) appear to indicate a natural tendency of the currents to move 
fine-grained materials away. 

Vi~tually nothing is known ■bout sediment cbemical levels at the prefetred 
Rosario disposal site& Presumably, little contamination exiata becauee little 
or no fine-grained ID8terial. which may edaorb contW11in.e.nts, occurs elven the 
strong~ eroding currents present in the area. Swinomiah Channel maintenance 
dredging is expected to be the •in contributor of material to the Rosa~io 
Strait Bite. Thia material is 11clean send 11 (Corps. 1988) which should not 
degrade the site. In addition, all four areas from vhich dredged mate~lal 
could be taken to the Rcsario Strait site are expected to pasa tbe PSDDA 
dispoBal guidelines for dispersive sites (eee table 4.3). Thus 9 degradation 
of e~isting sediments in Rosario Strait is not anticipated. 

As tne Rosario Strait site is located in a very high energy envlronment~ which 
should result in all or nearly all disposal material being &wept offsite by 
tidal currentst site capacity is virtually unlimited. 

(4) Air Quaii.ty:. No significent loading of concern chemicals to air 
is anticipated as a result of forecast disposal acti~ities at the preferred 
Rosario Strait site. About 50 to 60 barge loads of •aterial per year ar~ 
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projected for this site.l/ During those days of actual use average level of 
activity is expected to be no more than two barge loads per day and peak use 
no more than five barge loads per day. Tugboat activities connected with 
barge towing and disposal would be expected to generate some hydrocarbon 
releases, including hydrocarbon byproducts and particulates from diesel fWTies 
at the open-water disposal site. Haul trucks would release similar products 
at upland/nearshore sites. Small concentrations of hydrogen sulfide gas may 
also be released from the dredged material during open-water disposal 
activities. In sunmary, no significant impacts are anticipated to air quality 
around the Rosario Strait preferred site as a result of disposal activities 
due to the selected alternative. 

(5) I,an_ii. Habitat losses associated with dredged material that must 
be placed in all disposal sites (open-water, nearshore, and upland) could 
include loss of benthic habitat, wetlands, loss of fish feeding and rearing 
habitat, loss of vegetation, and loss of natural shoreline areas (see sections 
2.04d and 4.02a(5)). At the Rosario Strait disposal site, approximately 
650 acres of benthic habitat would be covered by dredged material. Analysis 
of available channel, harbor, and marina sediment data suggests that all 
dredged material proposed for disposal at this aite would be found suitable 
for disposal in either the action or no-action alternatives for this dredging 
service area. If all material goes to open water, there would be no land nor 
nearshore habitat losses. The open-water site used for unconfined disposal is 
expected to be recolonized following cessation of disposal activity (see 
Section 4.09b(l)(a), Benthic Infaunal Resources). 

b. Impac.t~_and Their Significance to the Biolorical Environment. 

(1) Jl..e:n..thic Corrmunitiea- Generally, only short-lived or transient 
impacts would be experienced in the biological environment at this dispersive 
site. The impacts on organisms would be mainly physical, since all dredged 
material placed at the site will have passed the PSDDA dispersive disposal 
guidelines. 

(a) ~- Discussions of benthic impacts are 
qualified because only limited site investigations were conducted within the 
selected and alternative sites and surrounding areas. The bottom in the 
vicinity of the selected site was found to be comprised of coarse-grained 
sediments, rocks, and cobble, largely attributable to the strong tidal 
currents within Rosario Strait (see section 3.04a(3); Phase II DSSTA, 1989, 
and Dinnel et al., 1988). Benthic c01W1unity structure characteristic of 
current swept bottoms is largely dO!!linated by epifaWJal species rather than 
infauna! species due primarily to the coarse nature of the bottom. Therefore, 
discussion of impacts is only for those epifaunal species documented as 
commercially and/or recreationally important invertebrate resources within and 
around the sites. 

J/Forecsst of disposal activity based on volume projections used in DNR user 
fee analysis (see table 2.7c). Volumes shown have been discounted for large 
speculative projects and for projects where clean dredged material will be 
used for land development. 
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(b) gpifaunal Resources. No significant impacts to economically 
or recreationally important invertebrates are expected from disposal at the 
selected Rosario Strait site. These resources are relatively impoverished in 
the vicinity of the selected and alternative sites. Dwigeness. crabs, :r;ock 
crabs, pandalid shrimp, pink scallops, sea urchinst and mussels were found to 
be spa~se near and around the sites~ with their highest concentration§ over 
2 nautical miles south. Physical impacts to species inhabiting the selected 
site du~ing disposel will be due to individuals being hit directly by a clump 
of consolidated fine-greined material, o:r; to elevated suspended solids 
concentrations. The chance clumps of material striking individuals of these 
species is relatively low~ due to their general scarcity. Mortalities could 
occur from the actual impact of clumps striking the bottom~ but not likelJ due 
to burialt since dispe~sion of the clump is expected to occur generally ~ithin 
a tidal cycle (Phase II DSSTAt 1988). The majority of the disposed material 
will be consolidated~ and would only be present onsite in a ve~y thin laye~ 
that should ~apidly be dispersed. Should clwnps persist for several tidal 
cycles~ they may become eurface ha~dened (armored) and would likely present an 
unsuitable habitat for the predominantly epifaunal organisms existing at the 
site. The extent this would occur iB not possible to est:i..ma.te, but the amotU1t 
of consolidated material to be disposed at this site is expected to be a small 
portion of the total. 

There could also be elevated levels of near-bottom suspended solids for 
several hours after the disposal that could temporarily interfere with nonnal 
respiration across the gills of inverteb~atesA This is not expected to be 
markedly different from levels naturally occurring (particularly during rapid 
tidal currents in the area). The impact is not expected to be sigriificant as 
any animals onsite can either move away from the area or are adapted to 
tole~ate such increa&es. Invertebrates are also not e~pected to be 
signif}"cantly impacted because the frequency of disposal is expected to be 60 
to sol barge loeds (with ltSOO c.y./bargeload) over a 9-month disposal 
period/year, and because no net accumulation of dredged ~aterial is expected 
to oc~ur on the bottom of the dispoBal site. due to high cur£e-nte and rapid 
sediment transportt accordinglyt little or no habitat alteration should occur. 

Regarding chemical impacts, neither acute lethal nor chronic aublethal 
biological effects are expected. 

Impacts that could occur offsite would not be &igriificant? due to the rapid 
dilution of the suspended and settled dredged material. Higher suspended 
solids levels following disposal will be tran&ient and short term? and would 
rapidly be diluted to backg~ound levels generally within 3,500 feet of the 
dump zone. No food web impacts nor sea surface microlayer impacts are 
anticipated as a result of the restrictive dispo8al guidelines adopted for the 
dispersive sites, and the generally low abundances of co,m1ercially and 

1/The e~timate of numbers of barge loads have been increased from that given 
in the DEIS to account for a possible~ of volumes that could be 
disposed. This is done to assure thet maximum possible impacts are 
considered. although the low end of the range is probably the more realistic. 
The conclusion of the impact asses§ment does not change despite the ~ange 
consideration. 
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recreationally important invertebrates docwnented during site investigations. 
Nearshore, intertidal and subtidal invertebrate fauna would not be 
significantly impacted fro<n the disposal operations due primarily to their 
distance from the disposal site. 

(2) Plankton Conlllunitie&- See section 4.02b(2) for discussion of 
these iinp,acta, which will not be significant, 

(3) Anadromous and Marine Fishes, 

(a) t.nadromous Fi&h, Impacts of disposal operntions on juvenile 
salmon or steelhead trout 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 migrate through the Rosario Straita by June 15. 

Disposal could occasionally occur during preaence of early or late juvenile 
migrants or with those species that tend to remain in embayments for extended 
periods of time (e.g., searun cutthroat trout and chinook aalmon). These 
juveniles will not be impacted by the disposal operations unless they 
frequented the disposal area during the dump and immediately in the discharge 
plume. Should this occur, these fish could be briefly exposed to elevated 
suspended solids. Impacts could include interference with oxygen exchange due 
to suspended solids clogging gill surfaces, and lowered oxygen availability 
due to slightly increased biochemical oxygen demand in the disposal plume. 
There will be no impacts to juveniles from chemical exposures in the plume 
because of the highly restrictive disposal guideline selected for the 
dispersive sites. Physical impacts will be minor since juveniles typically 
avoid disposal plumes, and the site location is not located in known primary 
juvenile migratory pathways. 

Adult salmon and trout migrating through Rosario Strait would also not be 
significantly impacted by disposal operations as the majority of the fish will 
avoid turbidities associated with disposal plumes. Those fish that come in 
contact with the plume may be temporarily impacted from short-term clogging of 
their gills by suspended material and from slight depressions in dissolved 
oxygen due to the biochemical oxygen demand from the dredged material. 
However, these conditions are far less severe than the fish usually encounter 
when they migrste upriver during freshets (i.e., floods and high water runoff 
periods). 

No adverse biological effecta to salmon undergoing migration are expected from 
chemicals in the sediments from disposal nor from floatable material 
contributed to the sea surface microlayer due to the strict disposal 
guidelines for the dispersive sites. 

(b) Marine Fish/Bottom Fish Resources. Marine fish and 
bottomfish resources will also not he significantly impacted by disposal 
activities in the Rosario Straits. Few bottom fish resources were found on or 
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near the selected site during bottoro trawls conducted in April and October 
1987 (See section 3,04b(3)(b)), However, the studies were conducted with 
sampling gear which is not regarded ea selective for fi•h. Use of a rock 
dredge wea necessitated due to rocky nature of the bottom. Baaed on ll.Jllited 
results and the fact that the selected site is removed from known important 
groundfish resource and recreational fishing areas, it is probable that this 
area represents moderate to poor bottomfish and neritic fi•h habitat. 

Direct physical impacts from disposal on theae resources should be 
substantially reduced due to the forecast relatively low fre~uency of 
disposal, about 60 to 80 barge loads/year, coupled with the stronJ currents 
acting to quickly erode and disperse sedilllents, Nevertheless, aome direct and 
secondary impacts to neritic marine fish and bottomfhhes may occur as a 
result of disposal of dredged material at this site. Cllllllpe of consolidated 
material falling to the bottom might bury flatfiah euch aa Dover aole or 
English sole in the 1.1 acre area of high velocity falling material l.Jllpacted 
in a single dump of a 1,500 c,y. barge, Fish outside this high velocity 
impact area will escape direct impacts, but may suffer s001e t9111porary 
respiratory distress due to gill clogginJ and/or low dissolved oxyJen levels 
due to increased biochemical oxygen demand induced by the auspendad solids 
within the dredged material plume, lt h likely that fhh will avoid 
stressful levels of suspended dredged material by temporarily moving out of 
the ares. 

(4) Marine Mnmtnals, Sea sections 3,03b(4) and 4.02b(5) for 
discussions of marine mwnmal distribution in Rosario Strait and impacts to 
marine mamnale from dredged material disposal, respectively. The marine 
manmels in Rosario Strait that have the greatest chance of impacts due to 
their ahundance in the area are harbor sesla and harbor porpoises. Fish are 
their principal diet, although harbor seals can take slightly laraer species 
of fish than do harbor porpoises. Two harbor porpoises were raportad to have 
choked to death on Pacific shad; harbor seals frequently eat salmon, and both 
rely heavily on herring. The herring harvest by fisbenDen in Rosario Strait 
was among the highest in Puget Sound in 1987, which sug:gesta why seals and 
porpoises frequent thie area. Effects of disposal of dredged material in 
Rosario Strait site on herring and other potential impacts to harbor seals and 
harbor potpoiees would not be significant. (See aectiona 4.09b(2) to (4) and 
4.10b(2) to (4) for a discussion of potential impacts,) The impacts to harbor 
seals and harbor porpoises will thus be minimal. Other specific concern• are 
described in section 4,02b(S) and 1'0uld not be l.Jllp11cted, 

(5) Wnterbirds, See section ~.02b(6) for a general disc11Ssion of 
potential impacts to waterbirds from dredged -terial disposal in P1111et 
Sound. As noted, disturbance bf the operating barge and tug lllllY di&turb birds 
from feeding. As fot harbor sesla and harbor porpoises, th~ ab\llldance of 
herring and other small fish make Rosario Strait a favored area for 
waterbirds, However, disturbance of feeding flocka is not considered likely, 
other then the slight disturbance caused by turbidity, dua to the birds' lack 
of fear of vessels. The selected disposal site is located at least 2 miles 
from the nearest breeding colony, so these colonies ere not expected to be 
affected by disposal activity. 
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(6) Endangered and Treatened Species., See section 4.02b(9) and 
biological assessment in appendix A for a discussion of impacts to endangered 
and threatened species, No endangered cetaceans have been observed recently 
in Rosario Strait, and accordingly no impacts to these species are expected. 
Although bald eagles are fairly cormnon residents near Rosario Strait, disposal 
activities are not expected to affect them, pri.marly because bald eagles in 
this area are accustomed to large vessels, and since the regular 
concentrations of waterbirds upon which bald eagles feed do not normally occur 
near the disposal sites. Peregrine falcons are present throughout the year, 
but only in very small nwnbers. The area of the disposal site is not utilized 
by peregrines on a regular basis; thus, no lmpacts to peregrines are expected. 

(7) Terrestrial Species- There will be minor impacts to terrestrial 
species as only a small amount of upland disposal is expected to occur from 
dredging in the area served by the Rosario Strait disposal site. 

c • .Impacts and Their Si&JliUcance to the HtMPI\O Envirn=nt. 

(1) Social and Economic Features. Conflicts with other vessel 
traffic in Rosario Strait is possible because the dredged material forecast to 
be disposed there (see section 4.09c(3)). All the material that could be 
considered for disposal at this site is expected to pass the PSDDA 
guidelines. Actual dredged material volumes placed st the site will depend on 
project specific evaluations. The actual n111Dber of tug and barge trips will 
depend on the size of barge used and the particular project involved. 
However, these impacts are not expected to be significant to colllllerce or 
fishing as described below. 

(2) I=isportation. 

(a) Navigation. Use of the selected disposal site could result 
in temporary, localized, and intermittent disruption of navigation occurring 
within the disposal zone. Additionally, tug and barge traffic to and from the 
sites will represent aome potential risk for vessel collision. The disposal 
site location has been coordinated with the U.S. Coast Guard and will be 
marked on navigation charts. Site use will be controlled to mini.mi~e the risk 
for vessel collision. 

There has been no dwuping in the Strait in recent years although s nearby 
site, Bellingham Channel, wsa used previo11Sly. Nonnal future average annual 
dredged material disposal activity in the Rosario Strait area is expected to 
be about 60 to 80 dsya per annual 9---month disposal period. Disposal activity 
at the site would be expected to average about two barges per day. Actual 
activity will depend on the specific dredging projects, and the results of 
tests performed on material to be dredged. As navigation channels will be 
maintained, there should be no adverse Impacts on navigation activity due to 
channel shoaling. Barge-tug movement during disposal operations is not 
expected to be much different then st present and consequently there should be 
no significant navigation conflicts with commercial or pleasure craft • 
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When proceeding to the disposal site 1 tus and barge cOIJlbinations move et a 
slower rate loaded than unloaded. Average travel speed is typically around 
5 knots. Once on site~ di&posal operations within tbe propo&ed 1~500-foot A 
diameter dispoGal zone usu.ally will require about 5 to 10 minutes. On W 
occaBiont weather constraints and repoaitioning requirement6 (to ensure proper 
location of disposal) can increase the onsite time to as much as 20 minutes. 
Using an average of 10.minuteet and assuining two barges per day~ normal site 
occupancy could amowit to about 20 minutes per day. Though delays in disposal 
activities could result from avoiding conflicts with tribal fisheries (see 
below) t they a.re unlikely~ given the 11.mi t:ed an ticipa t:ed u:s:e of the site t and 
the requirement th.at disposal schedule& be disclosed in the Federal 404 p,!i!nnit 
pub 1 ic notice. 

Disposal operations at the selected site will represent a slight increase in 
navigation traffic in the site area. With increased water tcaffic, there is 
an increase in risk of minor oil leaks o~ spills. and of vessel colli6ions. 
The location of the disposal site. the infrequent site uee~ and the Mhort 
duration of site occupancy indicate that theGe risks 8re not significant and 
a~e likely not measurable. 

{b) .LJwsl. Only limited impacts to land transportatiou are 
expected from this alternative as nearly all future dredged lll8.terial th.at may 
be considered for the Rosario Strait site is expected to be discharged there. 

(3) Dredgini and Disposal Actitity. No significant dredging activity 
cu~rently takes place along Rosario Strait. Dredged material would be b~ou,ght 
to the disposal site from five areas in north Fu.set Sound ( the San J-uen 
Islands~ SwinomiBh Channel 7 Whidbey Islandt Blainet and llnacortes--Fide.lgo 
Island). All the dredged material from these areas is expected to be Bllitable 
for disposal at the Roeario St~ait dispe~sive site. Under the selected 
alternative lt801~000 c.y. is projected to be suitable for dispoa~l at tbe 
site over the next 15 years altho1J8h only 1 1 315 1 000 c.y. are forecast for 
disposal there. Some of this suitable material may be used for shore6ld, 
development. 

(4) NatiYi Am,;ticu .liihiu. The 11.osario Strait site ie locet~4 
within the usu.al and accustomed fishing grounds of several Fu.get Sound 
tribes. However; no increase is expected in the potential for tribal fiabing 
gear damage and/or reduced fishing time resulting from use of the disposal 
site. Tribal fishing rights will be protected from disposal Yessel conflicts 
by special dispcsal site use conditions accDDJpliahed via the Section 40~ 
pernit process. Posaible tribal concerns regarding the impact of tbe PSDDA 
proposal to ~ater quality and fisheries resources, upon which tribal 
activities are dependent. are discussed in section 2.0~d. 

(5) Non-Indian COD111ercial and Recreational Fishina. Non-lndian 
fishing activities may be displaced during the discharge of dredged material 
at the disposal site. At times of major dredging activity, this displece.ment 
could persist for about 10 minutes, up to five times per day. Tbe sele~ted 
disposal site has been located to minimize potential conflicts witb knoll!Jl 
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commercial and sports fishing activities. It is anticipated that 
displacements, should they occur, are more probable for sports fishermen than 
for conmercial 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 
disposal site. Only suitable dredged material will be allowed for disposal at 
the site. 

(b) Via Drinking Water. When marine or brackish dredged 
material is placed in a confined nearshore or upland disposal facility, the 
potential exists to generate leachatea having adverse impacts on ground water 
and surface water used for drinking. However, as noted above, only a small 
amount of dredged material is expected to be placed at nearshore or upland 
disposal sites. 

(c) Via Inhalation of D11,;.t. Only a Sillall amount of dredged 
material is expected to be placed at nearshore or upland disposal sites. 

(d) Via Direct Exposure. Only a small amount of dredged 
material is expected to be disposed at nearshore or upland sites. Little 
direct exposure of humans to 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. 

(7) ~. There have been no measurements of ambient noise levels 
or of the actual noise at the shore which would be produced by disposal 
equipment operating at the selected site, which is over l nautical mile from 
the nearest shoreline. See, however, section 4.03c(7) for a generic 
discussion of dredging noise levels and standards. 

(8) Esthetics- Disposal operations sre not expected to significantly 
affect the esthetic quality of the Rosario Strait area. The disposal 
operations will only be a minor part of the marine activities ongoins in a 
busy harbor/marine transport area. Viewers from the various shoreline areas 
will see the occasional presence (about two times daily during normal dredging 
operations) of a tug and barge moving into the outer bay area. For about 5 to 
10 minutes the vessels will be in the area and then leave. The tug and barge 
would not be readily noticeable and should not be obtrusive to closer 
viewers. Viewers from close in areas may observe a localized turbidity plume 
in the iOll1ediate vicinity of the barge i ... ediately following disposal. This 
plume should be short term and may be masked at times by river runoff during 
high flow periods. ~any viewers will perceive the tug and barge activity in a 
positive sense, in that it is an integral part of normal marine activities 
which does not detract from the overall view experience • 
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(9) Culiu[al Resou[ces Impacts.. As part of the disposal site 
identification mapping studies, a literature search and limited marine history 
study were UJ1dertaken to establish if any historically significant shiJ>"recks • 
are located within the selected disposal site. No evidence of such ships was 
found. It was concluded that the designation of the Rosario Straii disposal 
site would not affect properties eligible for inclusion in the National 
Register of Historic Places. 

d. Cumulative ImMct.li. 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 manrnals, anadrO!llous and marine 
fishes, and threatened or endangered species could all experience same 
effect. None of these contributions, h<1Wever, are e~pected to be 
significant. Because of the dispersive nature of the Rosario Strait site, any 
cumulative impacts from dredged material disposal are expected to be il4!:ht. 
Dredged material should be eroded by strong currents above the relatively soon 
after disposal. The impacts in the water column, i.e., from suspended solids, 
should be transient, not cumulative. Physical monitoring will periodically be 
accomplished to assure that no unacceptable accretion of II1Sterisls is 
occurring. 

e. Rdatiom,hip to Existing Plans, Policies, and Controls. 

(1) Chan Water Act, Sections 404/401. See section J...03e(l). 

(2) CoaGtal ~ Manageemnt. See section J...03e(2). 

(3) Shoreline Master Pro&ram, The selected disposal site is located 
within the jurisdiction of SkagH County. The selected altern.atlle is 
consistent with the county's master program as presently written. 

(4) Deoartmeot of Natural Resmtrce11 {DNli.) Polley on Open::Water 
I!i.sp.11.liJlJ, of Dredged Material into Puget Sound. Sites throughout tbe Puget 
Sound area have been designated by DNR for open...,,ster disposal. If the 
dredged material cannot be benefically utilized (e.g., creation of artificial 
islands or landfill), and it is approved by all of the regulatory ll&encies and 
DNR for unconfined, open-water disposal, it can be deposited in one oi thl,, DHR 
sites. fees and leases frap, !JHR and permits frDIII other agende~ are all 
required before disposal of dredged material can occu,r. The selected site 
will be an approved DNR open-water disposal site once the local sPoreline 
permit has been granted by Skagit County. 

(5) ~ive Order 11990, Protection of Wetlands• The intent of 
EJ<.ecutive Order 11990 is to protect wetlands becsuae of tbe si.lP'~ficant 
cumulative losses that have occurred, and due to their high value to 
biological productivity and their many other critical function6. As the 
selected site lies in water over 230 feet deep, nn wetlands wou4I be directly 
affected. Dredging projects which could affect wetlands will be evalu,ated on 
a project-by-project basis at the time tha projects are r..viewed 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. I:xecutive 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 site lies in water over 230 feet deep, no direct flood plain 
impacts would be involved by use of this site. Dredging projects which could 
affect the flood plain will be evaluated on a project-by-project basis at the 
time the projects are reviewed for permits under Section 404 of the CWA. 

Water 
1988. 

(7) Puaet Sound Water Quality Comprehensive .. l'l.lldl• The Puget Sound 
Quality Comprehensive Plan was adopted 17 December 1986 and modified in 

The plan is discussed in section ~.03e(7). 

(8) Me:dcari .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 aod rites. The AIRFA 
requires consultation 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 tribea has occurred throughout the study, 
and is an ongoing process. 

(9) Canadian Acts Regulating Qpen--WateLJUllos.al. The Rosario Strait 
dispersive site is situated in an area where drift card, drogue, and current 
studies have suggested that dispersed materials suspended in the water and 
transported vis tidal currents st the bottom could reach Canadian waters, 
Canadian disposal practices were reviewed. A PSDDA report, Open Water 
!!is.-11.li..al. __ of.Material in Canadian Waters (Cooper Consultants, Inc., 1986), 
swm,ari~es Canadian practices. The regulatory authorities consist of the 
foll0>1ing: 

• Ocean Dumping Control Act 
• Artie Water Pollution Prevention Act 
• Navigable Waters Protection Act 
• Fisheries Act 
• Migratory Birds Convention Act 
• Public Works Act 

Disposal of dredged and other materials is primarily regulated through a 
system of permits specified by the Canadian Ocean Dumping Control Act (ODCA). 
This act was passed in 1975 to fulfill Canada's corronitment to the Convention 
on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter, 
known conrnonly as the London Dumping Convention. ODCA permits are obtained by 
petition to the Canadian Environmental Protection Service, and decisions are 
based on three "schedules" for substances: 
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• Schedule I includes "prohibited" substance& known to present 
11seriou.s threats to the marine envirC¥11.ent due to toxicity, ac:cwrn~lation,, and 
per.si1.tence. 11 Only trace !llllount1,1 can be disposed,. and the associated risks 
must be ~inimal (see table 4.5). 

• Schedule II includes •trestrictedtt substance& which qy pose 
"significant haz1u,dstt when disposed. Ihese substances may be dispo1,1ed if 
present in moderate quantities (see table 4&6)~ 

• Schedule III includes conventional parameters not listed in the 
other schedulea, and includes a series of factor& for •atetial (and aitin_f!:) 
that determine the need for •ore testin,g: (see table 4.7). 

TABLE 4.5 

SCHEDULE SUBSTANCtS AND CONCENTRATION LlMJTS 
SCHEDUU: I 

"Prohibited11 substance& known to present serioUB threats tg the inorine 
enYironanent due to toxicity 1 accumulation, and persistence. Only trace 
amoWlts can be disp0sed and the associated risks must be minime.1. 

Subatam;e 

Hercury and mercury compound• phe.se 

Cedmiwn and cadmiwn compounds 

Per&istent plastics and synthetic 
materi.e.llii 

Crude oil, fuel oil, die,el oil, 
lubricating oils,. and hydraulic 
fluids 

Organohalos~neted compounds, such 
as PCl!s 

Highly radioactive material 

Substances produced for biological 
and chemical warfare 

0.75 p(D &olid pha•e/1.5 ppap liQuJ4 
phase 

Q.6 p(D solid phe.Je/3.0 ppn liqui4 
phase (1 ppm solid phase guid~line used 
in practice) 

~ per-cent by volume in a au.j..t.ahl,
c01111inu.ted form 

10 pp11 u-bmcane e~tract..,tit, si,ib,tancoe 
( l * 500 p(D guideli.tw u,lld lD pr11ictic~) 

0.01 of a co~centr•tion fou,n,I t.o~ic to 
sendtive or.1pis1111 .(l ppa PCB,e pide
line uaed in practice) 

10 Ci/met~ic ton alpha-active ~a1te 
with half-life BKct1•dJ11,1 SO 7ear, 
1,000 Ci/met~ic tau bita/~-ec:tiv, 
wait~ (ucludina triti~). 
10 Ci tritium/metric ton 

(Ho limits/procedur~a &Fecified) 
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TABLE lo,6 

SCHEDULE SUBSTANCES AND CONCENTRATION L[MITS 
SCHEDULE II 

"Restricted" substances which may pose significant hazards when disposed. 
These substances may be d=ped if not present in large quantities and if care 
is taken to isolate the waste. 

Substance 

Arsenic, lead, copper, zinc, 
beryllium, chromium, nickel, 
vanadium, and their compounds 

Cyanides and fluorides 

Pesticides and by-products 
(excluding Schedule I) 

Orga11osilicon11 

Containers and scrap metal 

Low-level radioactive waste 

Bulky materials waste thst presents 
a hazard to fishing and navigation 

1,000 pp,, each 

1,000 ,. .. each 

1,000 ppa each 

(No limits/pr<>cedures specified) 

(No limits/procedures specified) 

(No limits/procedures specified) 

(No limits/procedures specified) 

TABLE lo.7 

SCHEDULE SUBSTANCES AND CONCENTRATION LIMITS 
SCHEDlH..E III 

Substances not listed in Schedules I and II and general properties of the 
material and disposal site. Included are factors vhich must he considered in 
all disposal pern1its. 

froperties aod Pertinent Factors 

Total quantity of material for disposal 
Bulk composition of material 
General physical/chemical/hiological properties 
General toxicity 
Site and method of disposal 
Receiving water characteristics 
Effects on marine setting and marine life 
Impacts on fishing and navigation 
Current and tidal influences 
Effects on recreation 
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Decisions for disposal pern,itting process in the Straits of Juan de Fuca (and 
elsewhere) are made on a case-by-case basis according to technical evaluation 
guidelines, In general, if chemical levels are within guidelines established 
for Schedules I, and II, open-water disposal is allowed. While the general 
Canadian site selection philosophy is to favor nondispersive over dispersive 
sites, dispersive sites are allowed by EPS when dispersion will rapidly render 
the dredged material chemically harn1less, 

The primsry difference between Canadian criteria and the PSDDA guidelines is 
the allowed level of chemistry. Under the Canadian criteria the amphipod test 
(or other biological tests) may be required if there is a reason to believe 
that toxic chemicals are present in the material. Typically, exceedence of 
one standard (or the staff judgement of the Regional Ocean Dumping Advisory 
GoR1nittee consisting of members of the Environmental Protection Service and 
the Department of Fisheries and Oceans) is sufficient to disqualify dredged 
material from open-water disposal. 

Table 4.8 compares chemical levels of the PSDDA guidelines with the Canadian 
contaminant limits, 

In general, PSDDA's guidelines are more restrictive than Canada's, insofar as 
they are comparable, Also, in light of the dispersion that will occur at the 
Rosario Strait site further diluting the dredged material discharged there, it 
appears that no unacceptable material will be transported into international 
waters. Coordination hsa occurred with the national Canadian and provincial 
British Columbian governments, 

(10) Cultural Re~QIK-Cli• As part of the disposal site identification 
mappling studies, a literature search and limited marine history study were 
undertaken to detern,ine if any historically significant shipwrecks or Indian 
traditional reef-net fishing sites would be affected by designation and use of 
the selected site, The results of these studies indicated that none of these 
resources are present at the selected or alternate sites, 

£. hw>able, Irreversible, and lrretrtrornble C9111Pitmenta of Resources. 
Use of the selected disposal site will result in an intermittent and temporary 
degradation of the quality of the site's sir, noise, and water resources. 
Additionally, intern1ittent nae of the water surfsce area of the site during 
disposal operations represents a commitment that may not always be in 
agreement with unforeseen future plans for the area. However, neither of 
these commitments is irretrievable. It is expected that little or no 
irreversible or irretrievable coR1nitments or losses of resources would occur. 
The "clean" quality of the dredged material snd the action of the strong 
currents should produce mainly transient, short-lived impacts. 

Dredged material discharged at the selected site represents an irreversible 
co111nitment of resources to the extent that the material is potentially useful 
for beneficial uses or landfill. Although it is not technically impossible to 
remove the material, retrieval would be very costly and beyond the 
capabilities of usually svailsble equipment, 
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Cro(!ound 

Arsenic 
Cadmium 
Copper 
Lead 
Mercur:y 
Nickel 
Zinc 
Pesticides 

(Total) 
Total PCB's 

TABLE 4.8 

C°'1FARISON OF SELECTED SCHEDULE l AND II SUBSTANCES 
AND PSDDA SCREENING AND MAXIMUJ1 LEVELS 

Mg/kg (Dry Weight Basis) (ppm) 

1989 1989 
Canadian PSDDA PSDilA 
Con ta.min ant Screening Ha.xi.mum 
Crite.ria Level Level 

1,000 57 700 
0.6 (solid phase) 0.96 9.6 
1,000 81 810 
1,000 66 660 
0.75 (solid phase) 0.21 2~1 
1,000 140 
1~000 160 1,600 

1~000 0.0069 1/ 0.069 
l 1.1 0.13 2.5 

l/No total PSDilA measure; there are 6 specified: DDT~ aldrin~ chlordane, 
dieldrin, heptachlor~ and lindane, at SL of 6.9 (DDT) and 10 ppb (the rest). 
An ML is only established for DDT. 

Z/1 ppm total PCB 1 s is used by the Canadians to detet111ine reason-to-believe 
toxicity for organohalogenated compounds. The cited figu~e is used as an 
operational surrogate for the Schedule I guideline whicht fully stated~ is: 
1 percent of concentration of orgahobalogenated compounde found toxic to 
sensitive organisms. The Schedule II guideline is as stated under totel 
pesticides. 

Commitments of nonrenewable energy resources aseociated with the dredging 
program would be irreversible. In additionl the labor and capital n~cessary 
to conduct dredging operations would be irreversibly committed. 'Ihis includes 
the dredging equipnent, administrative personnel, and both skilled and 
non-skilled labor. However~ energy and other conmitments for individual 
dredging projects are decided by separate economic and social factors. 
Commitments of hUJD1:1n resources would be essentially identical for the ection 
and no-action alternatives. 

g - l:he Relationship Between Short-Term use of Man's EnYlltl_nment au..d._t_h_ji_ 
~intenance and Enhancement of Lona-term Productivity. For a discu§sion of 
this topic see section 4.03g. 
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h. Mitigation and Amelioration of Adverse Effect&• For a discussion of 
this topic see section 4.03h. The selected site has been located to avoid 
significant adverse effects (per NEPA) while meeting the in-water disposal • 
needs of Puget Sound dredging in a cost effective manner. Site location and 
site management provisions are expected to mitigate any potential biological 
resource and human use conflict problems. Though dispersive sites will not be 
monitored for chemically caused biological effects, these impacts will be 
avoided by use of the very restriction PSDJlA dispersive disposal guidelines 
and by the dispersal of sediments via energetic marine currents. Physical 
monitoring will verify that dredged material is not accumulating onsite. 

The primary mitigation feature of the PSDDA. plan is embodied in the siting 
process. Site locations were chosen, to the muimum extent possible, to he 
located away from shorelines, resources, and other smenities 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 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. Diapersive areas where chosen 
so that strong currents would disperse suspended solids and deposited 
sediment, blending these materials into background levels. 

The disposal guidelines adopted for dispersive sites will preclude discharge 
of sediments containing unacceptable levels of chemicals at these sites. 

Another important mitigation feature of PSDOA is contained in the compliance 
inspection plans. Appropriate compliance inspections by the PSDOA regulatory 
agencies will ensure that the site use conditions are met, such that planned 
avoidance of adverse effects sre reallied. 

4.10 Rosario Strait - Alternative Site• 

s. Impacts and Their Siillificance to the Physical Environment. These 
would be the S8Jlle as for the selected site. 

b. Impacts and Their Significance to the BioloKical Environment. These 
would be the same as for the selected site. 

c. Impacts and Their Significance to the H1mum Environment. These would 
be the same as for the selected site, except thst tbe alternative site is 
slightly closer to the major dredging areas to be served by the Rosario 
Straits site and to shallower waters where there are concentrations of 
significant resources. 

d. ~\llllulative Impacts. These are the same as for the selected site. 

e. Relationship to Existing Plans, Policies, and Controls. This is the 
same as for the selected site. 

f. Probable, Irreversible, and Irretrievable 
These would be the same as for the selected site. 
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g. The Relationship Between Short-Term Use of Han'u Environment and the 
l':!l!aintenance and Enhancement of Long-Teng Productivity. This is the same as 
for the selected site (reference section 4.03g). 

h. ~itigation and Amelioration of Adverse Effects. These would be the 
same as for the preferred site. 

4.11 Adoption of the Selected Rosario Strait Alternative. The selected and 
alternate sites are showu in figure 2.5. The sites overlap, with neither site 
having significant enviroruDental resources. 11ie selected site was chosen as 
it is farther from land and concentrations of resources than those that lie to 
the northeast • 
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SECTION'S 4.12 T11ROUGH 4.15 

KHVIROM'IENTAL EFJ'EC'l'S OF THE ALTERNATIVES 
CONSIDERED FOR PORT AHGELES (HORlB SOUND) 
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4.12 Port Angeles Selected Site. 

a. Impacts and Their Sii!!ificance to the Physical Environment. 

(l) Water Quality. The few measurements of water quality parameters 
in the Port Angeles area were discussed in section 3.04a(2). Dissolved 
chemicals of concern in the water phase of dredged material to be dwnped at 
the selected Port Angeles disposal site would not lead to significant 
concentrations of chemicals nor water quality problems since only low levels 
of chemicals are absorbed to sediment particles due to the restrictive 
disposal guidelines (2.03h). In addition, strong mixing by tidal currents 
present at the site will quickly blend dissolved chemical substances into 
background levels. 

Total suspended sediments (TIS) would be elevated following a dump event at 
the Port Angeles site. The rationale used in aection 4.09a(l) to estimate TSS 
following a dump of dredged material in Rosario Strait can be used for Port 
Angeles. The water depth of 435 feet at the Port Angeles site is close to the 
400-foot depth assumptions used for the calculations. After 1 hour TSS 
concentrations would be 0.25 mg/1 in the wedge flowing westerly on the ebb 
tide or easterly on the flood tide, at 30 cm/sec average current speed (Trawle 
and Johnson, 1985a). Mean current speeds in the erea of the selected site are 
higher than the model calculated speed, thus after l hour the TSS levels 
should be even lower than predicted. After a tidal cycle, TSS levels should 
be undistinguishable from background levels prevalent in the Port Angeles 
sites area, Background TSS levels in the area of the proposed sites have been 
recorded by NOAA ranging from below l mg/1 to 3 mg/1 (Baker et al., 1978). 

(2) CurrentG__a.~~iment Iran&po.r_t. The strong currents at the 
selected Port Angeles disposal site would transport sediments in the same 
manner as discussed in section 4.09a(2) for the Rosario Strait site, although 
current speeds are slightly less at Port Angeles. Both the initial 5 percent 
suspended sediment from the dwnp and the resu.apended sediment wedge would be 
transported by currents with mean speeds of 30 to 50 cm/sec and peak speeds 
reaching 125 cm/sec. A two-layer flow exists at this location, with net flows 
eastward in the lower layer and westward in the upper layer. When the 
east-flowing resuspended material reachea a sill near Dungeness Spit, some 
could be carried upward and redirected westward. If the dredged material is 
aggregated, it may resist resuspension for an unknown time. However, 
bathymetric monitoring will disclose if there is aubstantial accretion at the 
site. 

(3) Marine and Estuarine Sediments. Existing sedimenta at the Port 
Angeles sits would be impacted in much the same manner as discussed in section 
4.09a(3) for the Rosario Strait site. 

For a typical dwnp of uncon~olidated material, initial accumulation rates 
would range from 0.~59 g/cm for a mean current speed of 24.5 cm/sec, to 0.225 
g/crn2 for a mean current speed of 50.7 cm/sec, according to the DIFID model 
calculations based on a 400-foot depth (Trawle and Johnson, 1986a). Mean 
current speeds in this area have been recorded from 30 to 50 cm/sec. 
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After initial deposition, sediments are expected to erode unles8 quantities of 
aggregated material are present. The material expected to be dispoaed is not 
typically aggregated. Natural deposition rates are not available for the 
area, but the nature of the existing sediments, (70 percent sand) indicates a 
high energy environment in which most of the fine material would be 
transported rapidly offsite. The DIFID model predicts that unconsolidated 
mate~ials should not persist onsite for more than a few tidel cycles. 
Projects forecast for this d~edged disposal site have very few materials 
expected to be consolidated. 

Very little is known of natural chemical levels in the sediments at the 
prefe~red Poet Angeles disposal site. Coarse-grained •aterial predominating 
there is expected to have lower absorbed chemical concentrations than 
fine-grained material at nondiapersive sites. Material proposed for disposal 
at this site would come from a variety of small dredging projects. Applying 
the PSDDA dispersive site guidelines to available regional data suggests that 
all dredged material would pass the guideline&. This relatively clean 
material is not expected to cause significant degradation of the existing 
sediments. 

As the Port Angeles &ite is located in a very high energy environment which 
should result in all or nea~ly all disposal material being swept offsite by 
tidal currentst site capacity is virtually unlimited. 

{4) Air QUAli..ty. No significant chemical impacts to existing air 
quality are anti~ipated a& a result of disposal activities at th~ preferred 
Port Angeles site. An average of six to thirteen barge loads of material per 
year are forecast for this site.l/ During days of actual si~e use, average 
levels of activity are expected to be no ~ore thao two barge loads per day and 
peak use no more than three barge loads per dey. Tugboat activities coonected 
with barge towing and disposal would be expected to gener~te some hydroca~bon 
releases, including hydrocarbon byproducts and particulates from diesel {woes 
at the open-water disposal site. Haul t~ucks would release similar productB 
at upland/nearshore 8ites. Small amounts of hydrogen sulfide gas may also be 
released from the dredged material during open-water disposal activities. 

(5) Lu.rul- Habitat losses associated with dredged material that mu&t 
be placed in this unconfinedt open-water disposal site includes loss of 
benthic habitat and loss of fish feeding and rearing habitat. At the Port 
Angeles preferred $lt~t approximately 884 acres of benthic habitat could be 
tempo~arily covered by measurable quantities of dredged material. Analysis of 
available sediment datu ~uggests that all dredged material that might be 
considered for this 8ite would be found suitable for disposal. If sll 
material goes to the preferred site there would be no land o~ nearshore 
disposal nor habitat losses. The unconfined 9 open-water disposal site is 
expected to be recolonized following cessation of disposal activity (see 
Section 4.12b(3){a)~ Benthic Infaunal Resources), 

i/Forecast of dispoBal activity include volume projections used in DNR user 
fee analysis (see table 2.7c). These volwnes have been discounted for large 
speculative projects and for p~ojects where clean dredged material will be 
used for land development. (Number of barge loads will also depend on whether 
,L 1.,~o ~-Y· ~r ~.ooo e.y. barge is used.) 
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b. Impacts and Their Significance to the Biologica~-

(1) Benthic ColIDlwities-

(a) Infauna! Resources. Discussions of benthic impacts are 
qualified because of limited site investigations conducted within the selected 
site and surrounding area. The bottom in the vicinity of the selected site is 
composed primarily of coarse-grained sand and cobbled sediments (see section 
3.05a(4); Phase II DSSTA, 1989; and Dinnel et al., 1988). No benthic infauna! 
studies could be conducted within or around the site because of the 
inpenetrability of the sediment; in these conditions, infauna! communities ax-e 
sparse or lacking. Benthic communities characteristic of bottoms swept by 
vigorous currents are dominated by epifaw,al species. Discussion of impacts 
is focussed principally on epifaunal species docwnented as cORlllercially and/or 
recreationally important invertebrate resources. 

(b) E!l.if.il.l!!l.ill___R_~ouna;s. Impacts to invertebrates found onsite 
as a result of disposal activities will be limited to direct physical impacts 
from the falling l!lllSS of dredged material during the rapid "convective 
descent" phase. Elevations of suspended solids concentrations are expected to 
be of short duration, not exceeding several hours. Dispersion of all dredged 
material out of the dwnp zone is expected to occur generally within a tidal 
cycle (Phase II DSSTA, 1989). The majority of tbe disposed material would be 
unconsolidated sands/clays, and sbould be present onsite after a disposal 
event in a few millimeters tbick layer that will rapidly erode and disperse. 
Limited mortalities would thus tend to occur from the mass of descending 
dredged material falling witb a killing velocity and striking (typically for a 
1,500 c.y. barge) a 1.1 acre area of bottom. Burial would not be expected to 
cause impacts outside of this zone. 

Elevated suspended solids (TSS) levels could occur in a plume moving rapidly 
away from the site, and should be undetectable frmn background levels of 
suspended solids within several hours following disposal. During the period 
when TSS are high, they could interfere with respiration across the gills of 
exposed invertebrates. However, bivalves such as scallops would close their 
shells during these periods. Occasional elevation of TSS levels is not 
expected to be markedly different from natural events in tbe Strait of Juan de 
Fuca. Additionally, impacts to invertebrate resources at the preferred Port 
Angeles dispersive site would be minor and not significant because the 
frequency of disposal is only expected to be 6 to 13 barge loads (1,500 c.y. 
capacity barges) over the 6-roonth open-disposal period each year-11 , and 
because of no accwnulation of dredged material is expected to occur on tbe 
bottom of the disposal site, due to high currents and rapid sediment 
transport, thereby insuring that no permanent habitat alteration would occur. 
Should consolidated materials be disposed at the Port Angeles site and not be 
dispersed in several days, it is possible that the clwnps would become armored 

1/The estimate of number of barge loads has been increased from that given 
in the DEIS to account for a possible range of volumes that could be 
disposed. This is done to ensure that maximwn possible impacts are 
considered, although the low end of the range is probably more realistic. The 
conclusion of the i11lpact assessment does not cbange, despite tbis. 

4-95 



and thus present unsuitable habitat for the epifaunal animals present on.site. 
This is not expected to occur to a significant degree given the small Olllount 
of such Material anticipated. No impacts to a Dungeness crab resources are 
anticipated because none were found in the selected site. 

Shrimp are particularly vulnerable to direct impacts when as young-of-th~-year 
they are newly settled on the botto~. Impacts to pandalid shrimp ·resources 
f~om disposal at the ~elected site are anticipated to be greater during the 
fall and lower during spring from the a~ailable data. Table 4.9 sW1111arizes 
shrimp data collected during two cruises. Suspended and cur~ent-carried 
bottom sediment& will not adversely impact shrimp outside of the "killing 
velocity'• or convective descent srea of falling materials. During a single 
dump only l.l acreB {0.5 ha or a 250-foot-diameter-high radius impact ar~a) 
will be affected by material that has sufficient density Bild velocity to 
injure o~ ~ill shrimp. Thia repre&ents leG& then 0.04 percent of the ~one of 
siting feasibility. The October (maximum annual) population will be avoided 
by site restrictions. 

TABLE 4.9 

SUMMARY OF I"PACTS RELATED ro ESTIMATED STANDING STOCK 
OF INVERTEBRATE RESOURCES AT PORT ANGELES 

If thirteen 1,500 c.y. barge loads would be disposed annually 9 each would 
affect 0.5 ha area~ for a toal of 6.5 ha.. Th1,1G 1 6.5 time& the stated 
population estimated densities wuld be killed annually, but the October 
(maximum shrimp) population would be avoided. 

Shrimp (April over whole ZFS) 
Shrimp (October1 over whole ZSF) 
Shrimp (Octobert selected site) 
Scallops (Selected site) ii 
Scallops (Alternate Bite) 1/ 
u~chins {Selected site) 1/ 
u~chins (Alternate site) l/ 

Population Per ha 
(mean) 

53 
6,775 
3.000 
2,150 
3t300 

550 
2,250 

Population Per ha 
Cmaxwwl 

206 
~8.927 

1/These data are frOIIl both rock dredge and otter trawl collectiQn&. The 
latter is a less efficient collection method. Both methods should be regarded 
as estimates. 

The data for 8hrimp suggest that the October estimated populations are 
substantial but that the population in the vicinity of the selected sit~ are 
less than the average den&ity acrosB the ZSF. By late spring, the populations 
are considerably less~ The area which could be impacted is very ~~all 
relative to the study area for which thes€ substantial numbers of shrimp are 
reported. Coordination with WDF regarding timing restrictions to protect the 
shrimp resource during the fall period resulted in a WDF proposed ~nnua.l 
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closure of the disposal site from September 1 through November 30 (R. Carman, 
~OF, personal communication, March 1989). Thia restriction would be in 
addition to the normal dredging closure of March 15 to June 15; overall, the 
site would be open 6 months a year. Due to the restricted area impacted, the 
avoidance of the locations with estimated higher concentrations of shrimp, and 
the seasonal restriction to avoid peak populations, the impacts on the shrimp 
population will be minor, 

Sea urchins may be impacted from clwnpe striking individuals on the bottom, 
whereas suspended solids level increases may only cause short term respiratory 
problems. Only minor impacts would occur to the overall population. 

Minor and nonsignificant impacts on pink scallops are expected for the s"'"e 
reasons as shr:linp and urchins, and becauae of their ability to close their 
shells in response to increased TSS levels. Higher suspended solids levels 
following disposal will be transient and rapidly diluted to background 
levels. No chemical effects to any invertebrates onsite, nor food web 
impacts, nor sea surface microlayer impacts are expected from disposal of 
material meeting the PSDDA dispersive guidelines. 

Nearshore, intertidal and subtidal invertebrate fauna will not be 
significantly impacted from the disposal operations due primarily to their 
distance from the disposal site. Offsite :linpacts would also not be 
significant due to the rapid dilution of the suspended dredged material and 
the strict disposal guideline. 

(2) Dankton f!OJlll'Jlllities- See section 4.02b(2) for pertinent 
discussion of potential impacts. 

(3) Anadromous and Marine Fishes. 

(a) ll!lallro!JJOUB fieh- Impacts of disposal operations on important 
juvenile salmon populations will be negligible because no disposal operations 
will occur between March 15 and June 15, the "closed dredging window" 
designated by the Washington State DepartZDent of Fisheries to protect jw,enile 
salmon and steelhead during outmigration. 

Disposal could occasionally occur during the presence of early or late 
juvenile outmigrants (especially chinook salmon) or with those species that 
may tend to remain in rivers and/or embaymenta for eJ<tended periods of time 
(e.g., chinook and searun cutthroat trout and chinook salmon juveniles). 
These late or persistent juveniles will not be impacted by the disposal 
operations unless they frequent the disposal area where they would be subject 
to suspended solids which can interfer with oxygen eJ<change due to clogging 
gill surfaces, and temporary lowered oxygen availability due to biological 
oxygen demand in the disposal plume. There are no impacts expected to 
juveniles from chemical exposures in the plume because of the highly 
restrictive disposal guideline selected for dispersive sites. Physical 
impacts, should they occur, will be minor since juveniles typically avoid 
disposal plumes, and the site is not located in primary juvenile migratory 
pathways • 
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Also~ adult salmonids migrating through the Strait of Juan de Fuca will not be 
significantly impacted by disposal operations since fish will usually avoid 
dispoaal-aBsociated turbidity plumes detected visually. There ia very small -
chance th.at a disposal event could occur directly "over" a fieh. Those fish 
that come in contact with the plwoe could be temporarily impacted from 
short-term clogging of their gills by suspended material, and from slight 
depresBions in dissolved oxygen due to the biochemical oxygen demand of the 
dredged material. However, these conditions are less severe than the fish 
usually encounter when they migrate up ~iver during periods cf floods and/oc 
high water events. No adverse effects to adult salmonids ate expected from 
chemicals in the dredged material. Also, no significant adverse effects are 
expected from floatable material contributed to the aea surface microlayer due 
to the strict disposal guidelines established for the dispersiYe sites. 

(b) Bottom Fish Resources4 Bottom fish resources would nat be 
significantly impacted by di5po8al activities because negligible bottom fish 
LesouLces were found on or near the selected site (section 3.05b(3)). It 
appears the site represents moderate to low quality botto~fish habitat. The 
low frequency of disposal (6 to 13 barge loads/year) fo~ecast for the Port 
Angeles disposal site supports the conclusion of low impacts. An active 
gi:-oundfish trawling area and a recreational filihery area known locally as 1"the 
Rockpile1' are significantly distant from the two alternative sites that no 
significant impacts there from disposal activity are expected. 

However, some direct and secondary impacts to bottom fish are expected to 
occur as a result of dispo.sal of dredged material at this site. The 11killing 
velocity" zone• 1.1 acre of each dump, could bury flatfish such as Dover Btld 
English sole. Impa~t& would be minimal since only low frequenciee and volumes 
are forecast for disposal at this site over the next 15 years. Any fish 
out8ide the impact area will escape direct impactst but could suffer some 
respirato·ry distresf! due to gill clogging and/or low dissolved oxygen levels 
due to elevated high biochemical oygen demand. It is likely that fish will 
avoid stressful levels of suspended dredged material by temporarily moving out 
of the area. 

No chemical effects are expected from material which must pass the PSDIJA 
dispersive site guidelines. Therefore, marine bottom fish residint in or 
migrating through the area are not expected to be adversely impacted as a 
~esult of chemical effects in the dredged material. 

(4) Marine Mammals. See section 4.02b(5)(a) for a geri~~ic Oi~cus8ion 
of matine mammal impacts resulting from dredged material 6isposal. For the 
Port Angeles disposal 5ite, species and potential impact& are similar to those 
described in section 3.04b(4). Hovevert the Dall's porpoise is the most 
likely mammal to be near the disposal sites, a& they tend to· prefer offsho·re 
waters. They are- attracted to areas of turbulence and exchanging of wate"rs9 
such as at entrance5 to inshore JDarine waters, sea mounts, canyonst and neat 
current convergences. It is in such areas where Dall ts porpoises encounter 
their favored foodt squid. If squid a~e not available or in short supply, 
porpoises turn to schooling fishes (Angell and Balcomb~ 1982). For rea86ng 
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explained in section ~.02b{5), Dall's porpoises are not expected to be 
impacted directly by disposal activities. The primary concern would be 
whether squid or schooling fishes would be affected by disposal of dredged 
material. Squid are highly mobile and can easily swim out of the turbidity 
plume and avoid boats. Such avoidance behavior may also make them more 
susceptible to capture by predators. Squid are not likely to be caught in the 
sediments, as they a.-e extrnmely wary and can move rapidly. Eggs of squid 
wot1ld not be affected as they normally float free i111Tiediately following 
release (Barnes, 1963). It appears unlikely that either squid or Dall's 
porpoise will be affected by disposal of dredged material at the Port Angeles 
disposal site. Harbor seals are also potentially present in the area, but 
tend to stay closer to shore. See section 4.09 for s discussion of direct 
affects on harbor seals from dredged material disposal. Because of the lack 
of pupping areas nearby, and the fewer harbor seals near Port Angeles than in 
Rosario Strait, effects on harbor seals are less likely at the Port Angeles 
site. No other marine mamnals are likely to be present or to be affected by 
disposal at the Port Angeles site. 

(5) lia.~rbirds. See section 4.02b(6) for a generic discussion of 
possible effects on waterbirds from disposal of dredged material in Puget 
Sound. The publication by Wahl, et al. {1981), rates the waters around Port 
Angeles as low in value at all seasons for waterbirds, except in spring when 
this area received an "important" rating. Other data seems to support this 
ranking, although nUI!lerous species have been recorded, large concentrations do 
not regularly occur through most of the year. The offshore location of the 
disposal site generally precludes regular use by moat seabirds, which prefer 
to feed in more sheltered locations although most species might feed offshore 
if prey were abundant and the weather calm). One exception is the rhinocerous 
auklet, which feeds wherever prey is abundant, particularly in the spring and 
surmier nesting season. Seventeen percent of the Protection Island population 
regularly feeds in the waters between Ediz Hook and Dungeness Spit (Wahl, et 
al., 1981). It is likely that some of these birds also occasionally feed 
within the ares of the disposal sites. A principle species of prey is the 
Pacific ssndlance (Anm,odytes bexaptera). Sandlance distribution is not well 
known in this area, although these fish are known to sometimes form large 
swi11V11ing schools while at other times they bury themselves in sandy sediments, 
possibly even in deep water such as the preferred site. Their small size 
while young is suitable for feeding fledgling rhinoceros auklets, and their 
schooling habit makes them available prey (Hart, 1973). 1be discussions in 
1,.l2b(l) and (3) apply to the possible impacts to sandlance. Only about 0.26 
percent of the total ZSF would be impacted by "killing velocity" dump events 
each year. This extremely small proportion suggests a very low chance of 
damaging buried sandlance and affecting rhinocerous auklets' food 
availability. No other impacts to waterbirds are anticipated at these sites. 

(6) ~nll"-flEgX.JllL..1!.Q~_I~tened Soeciea. As explained in section 
3.04b(6) and in the biological assessments in appendix A, no impacts to 
endangered cetaceans, nor to bald eagles and peregrine falcons are anticipated • 
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c. Impacts and their Sbnificance to the B'l'MP Knvironrnent. 

(1) Social and Economic Feal<Ju:tt• Potential conflicts with 
waterborne COIIWllerce movements in the Port Angeles site area are expected to be 
greater than with the no-action alternative since all of the material would 
fail the PSlC guidelines, but is expected to pass PSDDA dispersive disposal 
guidelines. However, disposal tug and barge movements per year are expected 
to be few. The relatively small number of tug and barge movements is not 
expected to conflict with sport fishing either, except during the short time 
required for an actual disposal into the water. 

(2) 1'.i;_a!Uil!Ortatlon. 

(a) NaviwaliDD• Use of the selected disposal site could result 
in temporary, localized, and intermittent disruption of any navigation use of 
the water surface area within the disposal zone. Additionally, tug and barge 
traffic to and from the sites will represent some potential risk for vessel 
collision. The disposal site location has been coordinated with the U.S. 
Coast Guard and will be marked on navigation charts. Site use would be 
controlled to minimize the risk for vessel collision. 

Normal average annual dredged material disposal activity in the Port Angeles 
site area is forecast to be about 6 to 13 barges per year.1/ Actual activity 
will depend on the specific dredged projects, and the results of tests 
performed on material to be dredged. As navigation channels would be 
maintained by dredging activity which would have a suitable disposal site 
available, there would be no adverse impacts on navigation activity due to 
channel shoaling. Barge-tug movement during disposal operations is expected 
to be somewhat higher than at present; however, there should be no significant 
navigation conflicts with comnercial or pleasure craft. 

The Port Angeles site would not be used during the salmon and steelhead 
outmigration dredging "closed dredging window," March 15 through June 15 nor 
from September 15 to November 30. During times of normal size uae, disposal 

.activity at the site would be expected to average about one to two barges per 
day. Low forecast volumes suggest 643 barges a year would be disposed at this 
site. 

When proceeding from the disposal site, tug and barge combinations move at a 
slower rate loaded than unloaded. Average travel speed is typically around 
5 knots. Once onsite, disposal operations within the proposed 1,500-foot 
diameter disposal zone usually will require about 5 to 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. 

I/Forecast of disposal activity included volume projections used in DNR user 
fee analysis (see table 2.7c). Volumes have been discounted for large 
speculative projects and for projects where clean dredged material will be 
used for land developrnent. Number of barge loads will also depend on the 
actual capacity of the barge which is used. 
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Using an average of 10 minutes, and assuming one to two barges per day, normal 
site occupancy could amowit to about 10 to 20 minutes per day. Though delays 
in disposal activities could result from avoiding conflicts with tribal 
fisheries, these are unlikely, given the limited anticipated use of the site, 
and the requirement to disclose proposed site use scheduling in the Federal 
404 public notice circulated for public interest review to all affected Indian 
tribes. 

Disposal operations at the selected site will represent a slight increase in 
navigation traffic. With increased water traffic, there is an increase in 
risk of minor oil leaks or spills and of vessel collisions. The location of 
the disposal site, the infrequent site use, and the short duration of site 
occupancy indicate that these risks are not significant. 

(b) Larul. Only lhnited hnpacts to land transportation should occur 
from this alternative as nearly all of the future dredged material that may be 
considered for this site is expected to be discharged there. 

(3) Dn:.l1&.inJ and Disposal Activity. The overall impact of this 
alternative on dredging activity in the Port Angeles area would be an 
increase in the volwue of material found acceptable for unconfined, open-water 
disposal over that allowable Linder PSIC. Using PSIC, none of the future Port 
Angeles dredged material is expected to be acceptable for unconfined, 
open-water disposal. Under the selected alternative, 285,000 c.y. of material 
projected over the next 15 years could be found acceptable for unconfined, 
open-water disposal at the disposal site. However, only 143,000 c.y. is 
forecast for the site as about half of the material is expected to be used for 
land development or other beneficial uses. Actual disposal volumes will 
depend upon the outcome of chemical and biological tests conducted on the 
material and the specific projects proposed for dredging. 

(4) lill..!;ive American Fishing. The selected Port Angeles site is 
located within the usual and accustomed fishing grounds of several Puget Sound 
tribes. However, there should be no increase in the potential for tribal 
fishing gear damage and/or reduced fishing time resulting from use of site. 
Tribal fishing rights will be protected from disposal vesael conflicts by 
Bpecial disposal site use conditions accomplished via the Federal Section 404 
permit process. Tribal concerns regarding the impact of the PSDDA proposal to 
water quality and fisheries resources upon which the tribal activities are 
dependent are Bunmarized in section 2.04d and exhibit C responses. 

(5) N.~oili~erdal and Recrestional Fishing. Non-Indian 
fishing activities may be displaced during the discharge of dredged material 
at the disposal site. At times of peak dredging activity, this displacement 
could persist for 10 minutes, two times per day. The selected disposal site 
has been located to minimize potential conflicts with known coD1Tiercial and 
sports fishing activities. lt is anticipated that displacements, should they 
occur, are more probable for sports fishermen than for conmiercial 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 • 
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(6) Hwnan Health-

(a) Via Seafood Coneumpi:i.Qn. No impact on human health is 
anticipated 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. 

(b) ~~~- Under this alternative, all the 
material is expected to be suitable (under the PSDllA dispersive guidelines) 
for unconfined, open-water disposal. However, about one-half of the material 
is forecast to be placed in nearshore or upland sites which are unconfined; a 
slight potential for such disposal to affect drinking water qlllllity exists, 
largely from salts. 

(c) Via Inhalation of Dust, Some dredged material is forecast 
for unconfined upland disposal; thus there ia aome potential for dust impact 
on workers and residents living near such a site, 

(d) Via Direct Ex,poeure. Little direct exposure of humans to 
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. 

(7) ful.ilie, There have been no measurements of ambient noise levels 
or of the actual noise at the shore which would be produced by disposal 
equipment operating at the selected site, which is over 1 nautical mile from 
the nearest shoreline. See section Li.0Jc(7) for a discW1sion of dredgi1>g 
noise levels and standards. 

(8) ~~h.e_t.ii;_s_. Disposal operations are not expected to significantly 
affect the esthetic quality of the Port Angeles area. The disposal operations 
would be only a minor part of the marine activities ongoing in a marine 
transport area. Viewers from shoreline areas will aee the occasional presence 
(between one and two times daily, at most, during nonnal dredging operations) 
of a tug and barge moving into the disposal area, spending about 5 or 10 
minutes for disposal, and leaving the area. The tug and barge will not be 
readily noticeable and should not be obtrusive to viewers. Viewers from 
~lose-in areas may observe a localized turbidity plume in the ionediate 
vicinity of the barge imnediately following disposal. This pl.- will be 
short term and may be masked at time by strong tidal currents or high winds st 
this location. Kost viewers will 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) Cultural Resources Impacts. Aa part of the disposal site 
identification mapping studies, a literature search and limited marine history 
study were undertaken to establish if any historically significant shipwrecks 
were located within the preferred or alternative disposal sites. No evidence 
of such ships was located. It is concluded that no National Register eligible 
sunken properties will be affected by operations at the Port Angeles site. 
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d. ~iye Iwoact~. Disposal operations at the selected site may 
contribute to physical impacts to the water and air resources. Marine water 
quality, air quality, intertidal and subtidal macrofauns, plankton, neuston, 
marine inaimaals, snadromous and marine fishes, or threatened or endangered 
species could experience some effect. None of these contributions, however, 
are likely to be significant. Because of the nature of dispersive sites, the 
Port Angeles site will probably experience only slight cumulative impacts, if 
any, from dredged material deposited on the bottom before being eroded by 
strong currents. The impacts in the water column, i.e., from suspended 
solids, will be transient not CUIDUlative. Due to the restrictive 
chemical/biological guidelines, only material thet may not cause chronic nor 
acute lethal effects would be found suitable for disposal. 

e. Relationship to Existing Plans, Policies, and Controls-

(1) Clean Water Act, Sections 404/401. See section 4.03e(l). 

(2) Coastal Zone ManageDl!'Dt• See eection 4.03e(2). 

(3) Shoreline Master Progr;un. The selected disposal site is located 
within the jurisdiction of Clallam County, which adopted its shoreline master 
program in 1979. The selected alternative is coneistent with the cow,ty's 
master program as presently written. 

(4) Department of Natural Re6ource6 (DNR) Policy on Open-Water 
~isPQi;_al__.oJ Dredged Material into Puget Sound- Sites throughout the Puget 
Sound area have been designated by DNR for open-ater diapossl. If the 
dredged materisl 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-ater disposal, it can be deposited in one of 
the DNR sites. Fees and leases from DNR and permits frOIII other agencies are 
all required before disposal of dredged material can occur. The selected site 
~ill be an approved DNR open-ater disposal site once the local shoreline 
permit has been granted by Clallam County. 

(S) EKecutive Order 11990, Protection of Wetlands- The intent of 
Executive Order 11990 is to protect wetlands becallSe of the significant 
cumulative losses that have occurred, and due to tbeir high value to 
biological productivity and their Winy other critical functions. As the 
selected site lies in water 435 feet deep, no wetlands will be directly 
affected. Dredging projects which could affect wetlands will be evaluated on 
a project-by-project basis st the time the project is reviewed for permits 
under Section 404 of CWA. 

(6) ~tiY..e. Order 11988, Flood Plain Managemim.t_. 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 e~tent possible, avoidance of long- and short-term adverse impacts 
associated with occupancy and modification of flood plains • 
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As the selected disposal site lies in water 435 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 o! the CWA. 

( 7) l'uy_L~Q.J!Od Water Q.i.l;!J_i ty_C,,mpreheosi v.e_j'.ll!J! , The Puget Sound 
Water Quality ~anagement Plan was adopted 17 December 1986 and modified on 
October 10, 1989. The Plan is discussed in section 4.03e(7). 

(8) /\!llerican Indi..an R.ili&imi.LEreedom )1tl. The American Indian 
Religious Freedom Act of 1978 (AIRFA) requires Federal agencies to ensure that 
none of their actiuns interfere with the inherent right of individual Native 
Americans (including Americsn Indians, Eskimos, Aleuts, and Native Hawaiians) 
tu believe, e><press, and e><ercise their traditional religions, Thest! dghta 
include access to religious sites, use and possession of sacred objects, and 
the freedom to worship through traditional ceremoniah and rites. The AIRFA 
requires consultation between Federal agencies an 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. Exhibit F discusses Indian coordination and 
consultation. 

(9) Clinadian Acts Re,ulatina open Water Disposal of Dredged 
~\ll&rl..al. See section 4,9e(9) for discussion of the relationship of these 
laws to the implementation of a disposal site near the international boundary. 

f. f.r_qbabJ_a_,._J1:.:r;:eyersible, end luetrteyab.le_QQl!J!lj__t_MJltli of Re11t1urc~s. 
Use of the selected disposal site will result in an intermittent and temporary 
degradation of the quality of the site's air, noise, and water resources. 
Additionally, intermittent use of the water surface area of the Bites during 
disposal operations represents a commitment that may not always be in 
agreement with unforeseen future plans for the area. However, neither of 
these coOIQitments is irretrievable. It is e><pected that little or no 
irreversible or irretreviable CCIIIQlitments or losses of resources would occur 
;n dispersive sites such as the Port Angeles site. The good sediment qwility 
and the action of the strong currents should produce transient, short-lived 
impacts. 

Dredged material discharged at the selected site represents an irreversible 
co11U11itment of resources to the extent that the material was potentially useful 
fur heueficial uses or landfill. Although l.t h not technically iJQpossible to 
remove the material, retrieval would be very costly and beyond the 
capabilities of available equipment. 

Co11U11itments of nonrenewable energy resources associated with the dredging 
program would be irreversible. In addition, the labor and capital necessary 
to conduct dredging operations would be irreversibly co ... itted. This includes 
the dredging equipment, administrative personnel, and both skilled and 
non-ski.lled labor, However, energy and other co11U11itments for individual 
dred~ing projects are decided by separate economic and social factors. 
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g. Th!L..l\.tlll.tionship Between Short-Tern1_JJse of ljan '_1,LE11Yinm1nmJ a,:id t;11e 
!'1_'1.inlll)_a!LC.Jl. <'Dd Enhancement of Long Term Productivity. For a discussion of 
this topic see section 4.03g. 

h. Mitigation and ArneliorationJIL.Ad~rse Effects. For a discussion of 
this topic see section 4.03h. Tue selected site has 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. Only acceptable dredged material would be discharged at 
the disposal site. At the dispersive sites there would be only physical 
(bathyn,etric) monitoring. No chemically caused biological impacts are 
allowable under the more restrictive dispersive disposal guidelines. Also, 
the material would be quickly disposed via energetic marine currents. 

The primary mitigation feature of the PSDDA plan is embodied in the siting 
process. Site locations were chosen to the maximum extent possible, away from 
shorelines, resources, and other EIII!enities 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 located to minimize the possible adverse effects. Sites were identified 
to minimize the possible extent of bottom impacts throughout the Sound. 
Dispersive sites were chosen where strong currents will disperse suspended 
solids and deposited sediments within a few tidal cycles, blending the 
materials into background levels. 

The potential for chemical effects on biological resources at the preferred 
disposal site would be minimized by the PSDDA dispersive disposal site 
guideline. 

Another important mitigation feature of PSDDA ia contained in compliance 
inspection plans. Appropriate compliance inspections by the PSDDA regulatory 
agencies will ensure that proper site use occurs so avoidance of adverse 
effects can be realized. 

4.13 Fort Angeles Alternative Site. 

a. Impacts and Their Significance to the Physical Environment. These 
would be the same as for the selected site. 

b. l~~acts and Their Significauce to the Biological ~°™n.t.• These 
would be the same as for the selected site. 

c . .Inwacts and Their Significance to the Human...]rud[DIIIJl.lfil.t. These would 
be the same as for the selected site except that the alternative site would be 
slightly further from the main dredging areas to be served. 

d. Cumulative Impac.t.li. These would be the s""'e as for the selected site. 

e. Rtla.t..iimli.b.:lu....to.. Existing Plans, Policies, and Contro.l.Ji.. This would be 
the same as for the selected site • 
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f. Probable, Irreversible and In:etrieveable Crnwuitments of .f'&.61lu.=· 
These would be the sarne as for the selected site. 

g. The Relationship Between Short-Term Use of Man's Environment and .!.lliL 
!'la.t.1ikn.fil!..C.JL.anLJ!lllilllcement of Long-Term Productivity. Thia would be the same 
as for the selected site. 

h. Hitigation and Amelioration of Adverse Effects- These would be the 
same as for the selected site. 

4, lh ii-_d!Jll~ion of the Selected Port Ana;elss Site, The Pnrt Angeles selected 
site was chosen over the alternative site because it lies 2 nautical miles 
closer to the dredging areas to be served. There are no significant 
differences between the sites in terms of resource and human use impacts, 
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SECTIONS 4.15-7 

ENVIRONMENTAL EFTECTS OF THE ALTERNATIVES 
CONSIDERED FOR THE PORT TOWNSEND SITE (NORTH SOUND) 
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4.15 fQJ:t Townsend SeJ.!iH;ted Site. 

a. lmpact5 and...J:twir Sipificance to the Physi~. 

(1) Water Quality. Few measurements of dissolved chemicals in the 
waters in the vicinity of the selected Port Townsend disposal sites are 
available. Dissolved chemicals from dredged material destined for dispersive 
sites are not a major concern because of the very restrictive disposal 
guidelines that will be used for these sites. Strong currents at the Port 
Townsend site are expected to quickly blend dissolved substances into 
background levels which are naturally low since the waters are predominately 
of oceanic origin. 

Suspended sediments will be temporarily elevated inmediately following a dump 
event at the Port Tov,,send site. Model calculations used for the Port Angeles 
site apply to the Port Townsend site (site depth of 361 feet versus 400 feet 
in the model). The DIFlD model calculations indicates TSS of 0.25 mg/1 would 
occur in the wedge flowing down.current, i.e., net westward flowing on the ebb 
tide and net eastward flowing on the flood tide, one hour after the dump 
occurs. Field-recorded mean current speeds of 30 to 50 cm/sec, somewhat 
higher than those used in the model (30 cm/sec), could result in somewhat 
lower TSS levels. Background TSS levels in the area of the proposed sites 
have been recorded by NOAA ranging from below l mg/1 to about 2 mg/1 (Baker et 
al, 1978). After a tidal cycle, TSS levels shciuld be undistinguishable from 
background levels. 

(2) Currents and Sediment Transport. Both the resuspended sediments 
from the original deposition and the initial 5 percent suspended sediment 
wedge would be transported by currents with mean speeds of 30 to 50 cm/sec and 
peak speeds reaching 100 cm/sec. A two-layer flow exists at this location, 
with net westward fl(:nls above 50 meters depth and net eastward flow below this 
depth. 

If the dredged material is aggregated, it may temporarily resist resuspension. 

(3) r11!.tine and Estuarine Sediments. Existing sediments at the Port 
Townsend site will be impacted in the same manner as described earlier for 
other dispersive sites. 

For a typical dump of uncon~olidated material, initial accumulation rates 
would range from 0.459 g/cm for a mean current speed of 24.5 cm/sec, to 0.225 
g/cm2 for a mean current speed of 50.7 sm/sec, according to DIFID model 
calculations based on a 400-foot depth. Mean current speeds in this ares have 
been recorded form 30 to 50 cm/sec, giving a relatively close fit to the model 
conditions. 

Unless consolidated material is present, sediments are expected to immediately 
erode after initial deposition, and the resuspended material would be 
transported away by the strong currents. Natural deposition rates are not 
available for the Port Townsend area, but the nature of the existing 
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sediments, (largely gravel and sand in nearby areas for which data are 
available), indicates a high energy environment in which most of the fine 
material would be borne down.current over time. 

Very little is known of existing chemical levels in sediments of the preferred 
Port Townsend disposal site. Coarse grained materials, which predominate 
there, are typically less contaminated than fine grained material. "Clean 
silty sand" applies to all of the potential dredging sites. All are thus 
generally predicted to pass PSDDA guidelines for chemical or biological 
criteria, enabling their disposal at dispersive sites. These sediments are 
not expected to cause significant degradation of the existing site sediments. 

As the Port Townsend site is located in a very high energy environment which 
should result in all or nearly all disposed material being swept offsite by 
tidal currents, site capacity is virutally unlimited. 

(4) Air Quality. No significant impacts to e~isting air quality are 
anticipated as a result of forecasted disposal activities. About 7 to 30 
barge loads of material per year are forecast for this site.1/ During the 
days of actual use, average level of activity should be no more than two barge 
loads per day and peak use no more than three barge loads per day. Tugboat 
activities connected with barge towing and disposal are expected to generate 
some hydrocarbon releases, including hydrocarbon byproducts and particulates 
from diesel fumes at the open-water disposal site. Haul trucks will release 
similar products at upland/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 impacts are 
anticipated to the air quality environment around the Port Townsend site as a 
result of disposal activities. 

(5) l.i!.wl.. Habitat losses associated with dredged material that must 
be placed in the selected disposal sites could include loss of benthic habitat 
and loss of fish feeding and rearing habitat. At the Port Townsend selected 
site approximately 884 acres of benthic habitat could be temporarily impacted 
by measurable levels of dredged material. Analysis of available sediment data 
suggests that all dredged material that might be considered for this site 
would be fowid suitable for disposal. If all material goes to the selected 
site, there will be no land or near shore disposal or habitat losses. The 
open-water site used for unconfined disposal is expected to be recolonized 
following cessation of disposal activity (see Section 4.l3b(l)(b), Benthic 
Infsunal Resources). 

b. Impacts and Their Significance to the Biological Environment. 

(1) Benthic Conm1witf1,r;. 

1/Forecaats of disposal activity include volume projections used in DNR user 
fee analysis (see tahle 2.7c). These volumes have been discounted for large 
speculative projects, and for projects where clean dredged material will be 
used· for land development. 
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(a) Infaunal Resources- Discussions of benthic impacts must be 
qualified because of limited site investigations conducted within the selected 
site and surrowiding area. The bottom in the vicinity of the selected site is 
comprised primarily of coarse grained sandy sediments, a reflection of the 
strong tidal currents within the strait (see Section 3; Phase II DSSTA, 1989; 
and Dinnel et al., 1988). No infawisl benthic studies were conducted within 
or aroUJ1d the site. Benthic conmn.mity structure characteristic of areas swept 
by vigorous currents is largely dominated by epifaunal species rather than 
infauna! species due primarily to the coarse nature of the bottom. Therefore, 
discussion of impacts foc1111ea principally on those epifaunal species 
documented as commercially and/or recreatio1111lly llllportant invertebrate 
resources within and around the sites. 

(b) E~ifawial Resources. Impacts to invertebrates occurring on 
site as a result of disposal activities are expected to be limited to direct 
physical impacts. During a dispoasl event, a rapid convective descent of 
falling dredged material will ca1111e a "killing velocity" llllpact on the bottom, 
covering (for each 1,500 c.y. barge load) a 1.1 acre area. In this area it 
may be preswned that epifauna would be killed. Elevations of suspended solids 
concentrations are also expected, but would be relatively short in duration 
(several hours). Dispersion of the dredged 11!"-terial out of the d1JII1p zone is 
expected to occur within a tidal cycle (Phase II DSSTA, 1989). The majority 
of the disposed material, subsequent to the convective descent, will be 
noncohesive and should only be preaent onsite in a very thin (a few 
millimeters thick) layer, that also should he rapidly dispersed. 

Limited mortalities that might occur from impact will be from clumps striking 
individuals on the bottom, not to burial. Elevated suspended solids levels 
over several hours following disposal may interfere with normal respiration 
across the gill of exposed invertebrates. However, bivalve taxe such as 
scallops may close their shells during periods of stress from elevated 
suspended solids. Occasional elevation of suspended solids levels ia not 
expected to differ from natural elevations, especially with rapid currents in 
the area. 

Siting studies during April and October 1987, Dinnel et al. (1988) found no 
Dungeness crab within the zone of siting feasibility (ZSF). Therefore, no 
impacts to Dungeness crab resources are anticipated as a result of disposal 
activities. 

Pandalid shrimp resources collected by beam trawl were abundant during the 
October sampling period averaging almost 3,850 shrimp/ha (within the ZSF), and 
comprised al1n0st exclusively of young-of-the-year Pandol~s borea]is. 
nonrandomly distributed throughout the ZSF. Densities during October 1987 
ranged from a low of JOO shrimp/be north of the preferred site to a high of 
9,400 shrimp/ha southeast of this site. Shrimp densities collected by otter 
trawl during April were generally low within the ZSF averaging 72 shrimp/ha 
near the selected site, with sharply increasing densities located southeast of 
the site. !able 4.10 shows the invertebrate populations found in the Port 
Townsend ZSF and sites • 
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TABLE 4.10 

SUMMARY OF IMPACTS llElATED TO ESTIMATED 
STANDING STOCK OF INVERTEBRATE RESOURCES AT PORT TOWNSEND 

Seven to 30 barge loadsl/ disposed could be disposed annW!.lly, eacb affecting 
0.5 ha (1.1 acres) area. Accordingly, yearly losses from direct physical 
impacts are 3.5 to 15 times the densities shown. in this table. ~ote 1 however, 
that higher densities in October would be avoided by the site closure. 

Population Per ha 
<eul 

Shrimp {Apri 1 ~ overall) 
Shrimp (October~ overall) 
Scallops (October~ selected site) ll 
Scallops (October~ alternate site) 21 
Urchins (October, selected site) 2/ 
Urchins (October, alternate site) Z/ 

236 
3,850 
2~172 
8~558 
2.079-
8.521 

Population Per ha 
<muimwa l M _ •• 

1/The eetimate of n..miber of barge loads has beli!'ll increased from that given 
in the DEIS to account fo~ a possible rU1ge of •olUOl.es that could be 
disposed. This is done to ensure that maximum possible impacts are 
con~idered. although the low end of the range is probably more realistic. The 
conclusion of the impact assessment does not change. despite this. 

1/The&e data are from both rock dredge and otter trawl collections. The 
latter is a leas efficient collection method. Both methods should be regarded 
as estimates. 

The shrimp data suggest that the October estimated populations are substantial 
but that the population in the vicinity of the preferred site are less than 
the average density scross the ZSF. By April, the populations are 
considerably less. The area which could be impacted ia very small relative to 
the stu~y area for which these subst.antial nuinbere of ahrimp are reported. 
Coor~ination has occurred with WDF regarding timing restrictions to protect 
the shrimp resource during the fall period~ and WDF specified an annual 
closure of the disposal site from Septembe~ 1 through November 30 (R. Cannan~ 
WDF, perBonal cOJ1111unication~ March 1989). This restruction would be in 
addition to the no't11W!l dredging closure of Plarch 15 to June 15; overall, the 
site would be open 6 months a year. Due to the restricted ares impacted~ the 
avoidance of the locations and seasons with estimated higher concentrations of 
shrimp, and the seasonal reetriction to avoid peak populations~ the impacts on 
the shrimp population will be minor. 

Relatively large ~enaitie& of pink &callop were found during October at two 
stations located north an~ southeast of the selected site with densities of 
2,172 and 8,558 scallops/ha at the two stations respectively. High densities 
of sea urchins, p~incipally Stgu~locentrotus wiWdwl, were also found at the 

4-111 

-

-



• 

• 

two stations exhibiting high scallop denoities (2,079 and 8 1521 sea 
urchins/ha). (Apparent differences between seasons in pink scallop and sea 
urchin densities may be a fwiction of lower catch efficiencies for these 
species by the otter trawl relative to the beam trawl, rather than real 
seasonal differences.) 

Sea urchins may be directly impacted from clumps striking individuals on the 
bottom, whereas suspended solids level increases mBJ' only cause short term 
respiratory problems. Shrimp are expected to be 11:1Cre vulnerable than scallops 
or urchins to direct impacts. As noted above, the frequency of disposal is 
relatively low with only about 7 to 30 bargeloads (1,500 c.y, capacity barges) 
expected over a 6-month disposal period/year. No net accumulation of dredged 
material is e~pected on the bottom of the disposal site due to high currents 
snd rapid sediment transport, thereby insuring that no permanent habitat 
alteration would occur. In view of these considerations and the seasonal 
restrictions, the impacts to invertebrates onsite would be minor. 

Impacts that could occur off site will not be significant, largely due to the 
rapid dispersicm of the suspended dredged material, and because of the 
restrictive PSDDA dispersive disposal guideline, thereby erisuring no chemical 
impacts on or offsite. Higher suapended aolids levels following disposal 
would be relatively transient and short tero, and should rapidly reach 
background levels within the plume, No food web impacts or sea surface 
microlayer impacts are anticipated due to the restrictive disposal guidelines 
adopted for the dispersive sites, and the seasonal ti.ming restrictions for 
disposal recommended to reduce impacts to coauercially and recreationally 
important invertebrates documented during site investigations. Nearshore, 
intertidal sod subtidal invertebrate fauna would not be significantly impacted 
from the disposal operations due primarily to their distance from the disposal 
site. 

(2) l':l11J1kton COPIRIIOitiea. Section 4.0Jb(2) contains discussion 
pertinent to these impacts, whicb should not be significant. 

(J) Anadrornous and Marine Fiahes-

(a) Anadromous Fish. Impacts of disposal operations on important 
juvenile salmon and steelhead trout populations will be negligible because no 
disposal oparations will occur between March 15 and June 15, the dredging 
"window" designated by the Washington State Department of Fisheries to protect 
juvenile salmon and steelhead during outmigration. Although the majority of 
the juvenile salmon populations will have migrated out of the major Puget 
Sound embayments by June 15, tbeir arrival in and passage through the Strait 
of Juan de Fuca may be later than June lS. 

Disposal could occasionally coincide with the presence of early or late 
juvenile salmonid migrants (especially chinook salmon) or with those species 
(e.g., searun cutthroat trout) that tend to remain in embayments for extended 
periods of time, The late or persistent juveniles will not be impacted by the 
disposal operations unless they frequent the disposal area during a dump and 
are imnediately in the discharge plume. Should this occur these fish could be 
briefly subject to suspended solido impacts. Impacts could include 
interference with oxygen exchange due to suspended aolids clogging gill 
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surfaces, and slightly lowered oxygen svailsbility due to biochemical oxygen 
demand of the suspended dredged material within the disposal plume. There 
will be no impacts to juveniles from chemical exposures in the plume because • 
of the restrictive disposal guideline. Impacts, if they occur at all, will be 
minor since juveniles typically avoid disposal plU!lles, and the site location 
is removed fr= primary juvenile migratory pathways. 

Adult salmonids migrating through the Strait of Juan de Fuca will not be 
significantly impacted by disposal operations as the majority of the fish 
avoid disposal-associated turbidity plllllles. Those fish that come in contact 
with the plwne may be temporarily impacted from short-teno clogging of their 
gills, by suspended material, and from slight depressions in dissolved oxygen 
due to the biochemical oxygen demand of the dredged material. However, these 
conditions are far less severe than the fish usually encowiter when they 
migrate up river to spawn, often during periods of floods and/or highwater. 

No chemical effects are expected from material as noted above. Also, no 
significant adverse effects are expected from floatable material contributed 
to the sea surface microlayer. Thus, adult salmon migrating through the area 
are not expected to be adversely impacted as a result of chemical effects 
attributable to the dredged material. 

(b) )lQ!;tJ)IJl._filih_F&allllr.Clll:i• Bottom fish resources will not be 
significantly impacted by disposal activities. Negligible bottom fish 
resources were fowid on or near the selected site during site specific studies 
in April and October 1987 (section 3.05b(3)). Althoush the studies were 
limited, the research beam trawl and otter trawl data indicate that the 
selected site is remote from important growidfisb resource and fishing areas. 
An important recreational fishing area exists 5 run southwest of the selected 
site, far enough away that no impacts are anticipated there. 

With the low frequency of disposal forecasted (e.g., 7 to 30 barge 
loads/year), direct physical impacts on bottom fish resources due to dredged 
material disposal are not expected to be significant. Nevertheless, some 
direct and secondary impacts to neritic and bottomfiahes may occur as a result 
of disposal of dredged material. Clumps of cohesive material impacting the 
bottom may bury flatfish such as Dover sole and English sole within the 
250-foot-diameter, high energy bottom impact area. However, bottom impacts 
should be substantially reduced as dlsposal barges will attempt to maximize 
the dispersion of the dredged matedal. 

(4) ~- Refer to sections 4.09b(4) and 4.10b(2) to (4) 
for a discussion of probable impacts to prey species of marine llla!I'<dals fowid 
near the Rosario Strait disposal site, in particular for harbor seals and 
harbor porpoise. This discussion also applies to the Port Townsend disposal 
site. Despite the large nwnber of harbor seal pups produced in this vicinity, 
direct impacts to harbor seals are not expected because of the reasons 
outlined in section 4.03b(4). Dall's porp<Jisea and Minke whales are also 
considered to be conmon at Partridge Banks, mainly June through August, though 
"common" translated to "15 to 20 animals" (Everitt, et al., 1978). Like 
Dall's porpoise, Minke whales feed on squid and small fishes, in addition to 
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• shrimp and copepods. See section 4,09b(4) for a discussion of potential 
impacts to these prey resources. As for other marine marm18ls, it is not 
likely that Hinke whales will be directly impacted by dredged material 
disposal activities due to their scarcity. 

(5) Waterbirds, See section 4.03b(5) for a general discussion of 
impacts to waterbirds. For Port Townsend, the breeding colonies are closer to 
the disposal sites than are the wintering areas; furthermore, birds in the 
wintering areas tend to stay there. The breeding birds spread out in all 
directions from the colonies to search for food, and thus may on occasion feed 
within the disposal site boundaries. 

For rhinocerous anklets, the most important prey fish are sandlance and 
herring (FWS, 1985). M important herring holding area exists to the west, 
and another to the south, of Protection Island. Sandlance distribution is 
less well known, though they are known to form very large schools at times, 
while at other times burying themselves in sand. Their size when young {22 to 
75mm) is good for feeding fledgling rbinocerolll! auklets, and their schooling 
habitat makes them eaay, available prey (Hart, 1973). It is possible that 
sandlance bury themselves in ssnd in deepwater. Thus, they may be impacted by 
disposal of dredged material. As indicated in the analysis of epifaunal 
organism impacts (4.13b(l)(b), approximately 1.1 seres per dump would receive 
high velocity material that could affect sandlance. Some clumps could fall 
with enough speed and force to catch some burrowing fish by surprise, and 
burying them. Whether or not this would be sufficient to suffocate a buried 
sandlance is unknown. Since significant impacts to aandlance are not 
anticipated, opportunities for rhinocerous auklet feeding are not expected to 
suffer. The potential for impacts resulting from turbidity plumes would be as 
described in section 4.02b(6), 

Since significant impacts to most food sources for waterbirds are not 
anticipated, waterbirds are not expected to suffer significant impacts (also 
see section 4.03b(S). 

(6) Endangered and Threatened Species. No endangered or threatened 
species are expected to be impacted at these disposal sites (see BA's in 
appendix A). 

c. 1.ml'acts and their SiKl!ificance to the B,nuou Envirorunent. 

(1) S2cial and Economic Features. Adverse impacts to waterborne 
cotm1erce in the Port Townsend site ares sre expected to be slight. Volumes of 
dredged material to be conveyed by tugs and barges will be greater under the 
selected alternative than under the no-action alternative. 

The number of tug and barge trips in the disposal area will be relatively few 
on a yearly basis. Impacts of their IIIOVements on sport fishing are likely to 
be slight, occurring only during the limited tlme a disposal takes place. 
Under the no-actioo alternative, a greater amount of material would have to be 
discharged at oearshore or upland areas, causing greater impacts there (see 

• section 4.02(b)) for a discussion of pertinent confined disposal impacts. 
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(2) Transoortation-

(a) HaYi&ation. Diapoaal activity at the preferred site will • 
result in temporary, localized, and intennittent disruption of navigation 
within the disposal zone. Additionally, tug and barge traffic to and from the 
site could represent potential risks for vessel collision. The disposal site 
location has been coordinated with the O.s. Coast Guard and will be marked on 
navigation charts. Site use will be controlled to minimize the risk for 
vessel collision, which will reduce these potential impacts to a 
less-than-si!fllificant level. 

Nonnal average annual dredged material disposal activity at the Port Townsend 
site is expected to average about 7 to 30 barge loads per year. Actual 
activity will depend on the specific dredged projects, and the results of 
chemical sod biological teats performed on material to be dredged. As 
navigation channels su-.-veyed by this site will be maintained, there should be 
no adverse impacts on navigation activity due to channel shoaling. There 
should be no si!fllificant navigation conflicts with COD'lllercial or pleasure 
craft. 

The Port Townsend site will not be used during the salmon and steelhead 
outmigration window, !'larch 15 through June 15. During times of normal site 
use, disposal activity at the site is not expected to exceed one to two barges 
per day. 

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 onsite, disposal operations within the 1,500-foot-diameter 
disposal zone usually require about 5 to 10 minutes. On occasion, weather 
constraints and repositioning requireoaents (to ensure proper location of 
disposal) can increase the onaite 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. Though delays in 
disposal activities could result from avoiding conflicts with tribal fisheries 
(see section 2.04d), these are unlikely, given the limited anticipated use of 
the site and the site use conditions. 

Disposal operations at the selected oite will represent a slight increase in 
navigation traffic at that location. With increased water traffic, there is 
some increase in risk of minor oil leaks or spills and of vessel collisiona. 
The location of the disposal site, the infrequent site use, and the short 
duration of site occupancy indicate that these risks are not si!fllificant. 

(b) .L;i,w1. No impacts to land transportation would occur from this 
alternative as all of the future dredged material proposed for open-water 
disposal at a PSDDA site. However, since the Port of Port Townsend (exhibit 
C) plans to use nearshore and upland sites (separate from PSDDA), the probable 
no action future would have traffic impacts due to this Port plan. 
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(3) Dredging and Disposal Activity. The overall impact of this 
alternative on dredging activity in the Port Townsend site area would be an 
increase in the volume of ..aterial found acceptable for wiconfined, open-water 
disposal over that allowable under PSIC. Using PSIC, only so,n., 265,000 c.y. 
of future material, that could be considered for this site, is expected to be 
acceptable. Under the selected alternative, 687,000 c.y, of materiel (100 
percent) is expected to be foU11d acceptable for discharge at the disposal 
site, However, only 159,000 c.y. is forecast for this site. Actual disposal 
volumes will depend upon the outcome of tests conducted on the material and 
the specific projects proposed for dredging. For a discussion of costs of 
dredging relating to different alternatives, see section EPTA (1988) and 
table 2.2. 

(4) Native American FishinJ• The selected Port Townsend site is 
located within the usual and accustomed fishing grounds of several Puget Sound 
tribes. However, no increase is expected in the potential for tribal fishing 
gear damage and/or reduced fishing time resulting from use of the W1confined, 
open-water disposal site. Tribal fishing righte would be protected from 
disposal vessel conflicts by special disposal site conditions accomplished via 
the Section 404 pero,it process. Possible tribal concerns regarding the impact 
of the PSDDA proposal to water quality and fisheries resources upon which 
tribal activities are dependent were addressed in section 2.04d. 

(5) fuln-Indian Comercial and Recreational FiBhiDJ· Non-Indian 
fishing activities may be displaced during the discharge of dredged material 
at the disposal site. At times of peak dredging activity, this displacement 
could persist for 10 minutes, two times per day. The referred disposal site 
has been located to minimize potential conflicts with known coPllllercial and 
sports fishing activities. It is anticipated that displacements, should they 
occur, are more probable for sports fishermen than for comuercial 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) Yia Seafood Consumption. No impact on human health is 
anticipated from the consumption of seafood that might he in or near the 
disposal site. Only suitable dredged material will be allowed for disposal at 
the site. 

(b) Via Drinkilli Water. No confined disposal is anticipated due 
to the action alternative. No opportW1ity exists for drinking water 
contamination as a part of the PSDDA site designation. Since the Port of Port 
Townsend expects to use nearshore or upland disposal of its future dredged 
material, ground water impacts will be considered. 

(c) Via Inhalation of Dust. None is expected • 
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(d) Via Direct E,c;posure- Little direct exposure of humans to 
contaminated dredged material occurs. The only segment of the population that 
might be expected to cOl!le into direct contact with dredged material are • 
workers on dredging crews and at upland and nearshore disposal facilities. 
However, no confined upland disposal is anticipated. 

(7) Ha.i.Ju:. There have been no measurements of ambient noise levels 
nor of the actual noise at the shore which would be produced by disposal 
equipn,ent operating at the selected alternative site, which is about 
5 nautical miles from the nearest shoreline. See section 4.03c(7) for a 
discussion of dredging noise levels and standards. 

(8) Esthetics. Disposal operations are not expected to significantly 
affect the esthetic quality or experience in the surrowtding area. The 
disposal operations would only be a minor part of the marine activities, as 
the site lies adjacent to busy shipping lanes, Viewers from the various 
shoreline areas would only note the occasional vessel presence during normal 
dredging operations. A tug and barge would move into the disposal area, spend 
about 10 minutes for disposal, and then leave. The tug and barge traffic 
would not be readily noticeable and should not be obtrusive to viewers. 
Viewers from close-in areas may observe a localized turbidity plume in the 
irmnediate vicinity of the barge llllllediately following disposal. This plume 
would be short term and may be masked at strong tidal currents at this 
location. 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) Cultural Resources Impacts. As part of the disposal site 
identification, mapping studies, a literature search and limited marine 
history study were undertaken to establish if any historically significant 
shipwrecks were located within the preferred or alternative disposal sites. 
There was no reasonable probability th.at submerged properties eligible for 
inclusion in the National Register of Historic Places were present onsite. 
The PSDDA agencies conclude th.at there is no potential for impacts to 
properties which could be eligible for the National Register of Historic 
Places. The Washington State Historic Preservation Officer concurred with 
this hy letter of September 5, 1989. 

d. ei.un.,Jative J.ow_w;._tJ!, Disposal operations at the preferred site may 
contribute to several ongoing impacts to the water and air resources that are 
described in section 3.06a(5). Marine water quality, air quality, intertidal 
and auhtidal macrofauna, plankton, neuaton, marine m8111Dlals, anadromous and 
marine fishes, and threatened or endangered species could all experience an 
effeCt. None of these contributions, how..ver, are likely to exceed very minor 
levels. Because of the nature of dispersive sites, the Port Townsend site 
would probably not experience cumulative impacts from dredged material 
deposited on the bottom which is rapidly eroded by strong currents. The 
impacts in the water colunm, i.e., from suspended solids, will be transient 
and not cumulative. 
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e. Relationship to Existing Plans, Policies, and Controls. 

(1) Clean Water Act, Sections 404/401. See section 4.03e(l). 

(2) Coastal Zone Management. See section 4.03e(2). 

(3) Shoreline Master Prom. The 
within the jurisdiction of Clallam County. 
consistent with the county"s master program 

preferred disposal site is located 
The preferred alternative is 
as presently written. 

(4) Department of Natural Resources {DNR) Policy on Ooen:::Water 
~ia~rnl of Dredged Material into Puget Sound. Sites throughout the Puget 
Sound area have been designated by OHR for open-water dhposal. 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 leasea from llml and permits from other agencies are 
all required before disposal of dredged material can occur. The selected site 
would be an approved DNR open-water disposal site once the local shoreline 
permit has been granted by Clallam County. 

(5) Executive Order 11990, fni.U!ction of Wetlan.11.a. The intent of 
Executive Order 11990 is to protect wetlands because of the significant 
cumulative losses that have occurred, and due to their high value to 
biological productivity and their inany other critical functions. As the 
selected site lies in water 361 feet deep, no wetlands will be directly 
affected. Dredging projects which could affect wetlands will be evaluated on 
a project by project basis at the tl.!l!e the project is reviewed for permits 
under Section 404 of CWA. 

(6) ~cutive 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 aod modification of flood plains. 

As the selected disposal site lies in water 361 feet deep, no direct flood 
plain impacts will be involved by use of this site. Dredging projects which 
could affect the flood plain will be evaluated on a project by project basis 
at the time the projects are reviewed for per111its tm.der Section 404 of the CWA. 

(7) Puget Sonnd Water Quality Management Plan. The Puget Sound Water 
Quality Management Plan was adopted December 17, 1986 and modified October 19, 
1988. The plan is discussed in section 4.03e(7). 

(8) Ame~ican 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 
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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 • 
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. See exhibit F for further discussion of this 
coordination. 

(9) Canadian Acta Regulating Qpen::Water Diaoosal_.ll_f_Dredsed 
'1aterial. See section 4.09e(9) for discussion of the relationship of these 
laws to the implementation of a disposal site near the international bowidary. 

f. Probable, Jrre~_raj_ble, and Irretrievable CoRl!litwnta of Reaou=• 
Use of the selected disposal site will result in an intennittent and temporary 
degradation of the quality of the site's air, noise, and water resources. 
Additionally, intermittent use of the water surface area of the sites during 
disposal operations represents a cormoitment that may not always he in 
agreement with unforeseen future plans for the ares. However, neither of 
these collmlitments is irretrievable. It is expected that little or no 
irreversible or irretreviable conmitments or losses of resources would occur. 
The good sediment quality and the action of the strong currents should produce 
mainly transient short-lived impacts. 

Dredged material discharged to the selected site represents an irreversible 
cormnitment of resources to the extent that the material was potentially useful 
for beneficial uaes or landfill, Although it is not technically impossible to 
rem<Jve the material, retrieval would be very costly and beyond the 
capabilities of available equiplllent. 

Comn,itments of nonrenewable energy resources associated with the dredging 
program would be irreversible. In addition, tbe labor and capital necessary 
to conduct dredging operations would be irreversibly conmitted. This includes 
the dredging equipment, administratiYe personnel, and both skilled and 
non-skilled labor. However, energy snd other conmitments for individual 
dredging projects are decided by separate economic and social factors. 

g. The Relatio~p Between Short-Term !J6e of Man's El\~ 
Maintenance and Enhancement of Long-Term Productivity. for a discussion of 
this topic see section 4,03g. 

h. Mi.tigation and Amelioration of Adverse Effects. For a discussion of 
this topic see also section 4.03h. The selected site has 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. Only acceptable dredged material will he 
discharged st the site, Though dispersive sites will not be monitored for 
chemically caused biological effects, these impacts will be avoided by the 
more restrictive dispersive disposal guidelines and by the dilution and 
dispersive nature of the site via energetic marine currents. 
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The primary mitigation feature of the PSDDA plan is embodied in the siting 
process. Site locations were chosen, to the maximU111 extent possible, 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 located to minimize the possible adverse effects. A minimwn number of 
sites were identified to minimize the possible extent of bottom impacts 
throughout the Sound. Sites such as this one are located in dispersive areas 
where strong currents will rapidly transport suspended solids and deposited 
sediment offsite, blending these materials into background levels. 

The PSDDA disposal guideline for diapoeal eitee ia designed to avoid discharge 
of sediments containing i.macceptable levels of chemicela of concern which 
could produce unacceptable adverse effects, 

Another important mitigation feature of PSDDA is contained in compliance 
inspection plans. Appropriate compliance inspections by the PSDDA regulatory 
agencies will ensure that the site 118e occurs, such that planned avoidance of 
adverse effects can be realized, Appropriate disposal site environmental 
monitoring would provide needed verification of predicted site conditions 
within and outside the established sites resulting from the effects of dredged 
material disposal. 

~.16 Port Townsend - Alternative Site, 

a. luJ.P11,!;ts and Their Significance to the Pbvsical Environment- These 
would be the same as for the selected site. 

b. Impacts and Their Si1JJificance to the BioloJical Environment, These 
would be the same as for the selected site. 

c, Impacts and Their Sh::nificrwce to the B11men Environment. These would 
be the same as for the selected site except that the alternative site would be 
slightly farther from the major dredging areas to be served by the Port 
Townsend site. 

d. Cumulative Impacts. These would be the same as for the selected site. 

e, Relationship to Existin& Plans, Policies, rwd Controls, This would be 
the same as for the selected site. 

£. fll>bable, IrreverGible and Irretrieyeble GOI1PJitments of Resources, 
These would be the same as for the selected site, 

g. The Relationship Between Short-Term Use of Man's EnvironmenUnd the 
Maintenance and Enhancement of Lon& Term Productivity. This would be the same 
as for the selected site, 

h. Mitiiation and Amelioration of Adverse Effects. These would be the 
same as for the selected site • 
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~.17 Adoption of the Selected Pott Isuro1end Site. The 1elected site was 
chosen over the alternative site hecawie shrimp and scallop reaoufcea are 
thought to be leas at this location, Also, there would be leae potential for • 
conflicts with sport fiahi~g activities, 
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SECTION 5. PUBLIC INVOLVEl'!ENT 

5.01 .5_tlli!L.Coordination/I'ublic Involvm11ent. Public involvement procedures of 
NEPA and SEPA were followed to ensure that issues of concern to the public 
were properly addressed. The PSEP ,nailing list of over 2,500 was used to 
inforn, interested agencies, organizations, end individuals of study activities 
through newsletters snd public m,oeting notices. Articles on PSDDA were slso 
included in thi, PSEP "P113et Sound Notes," a bimonthly newsletter. 

During May 1985, PSDDA agencies held six public EIS scoping meetings in the 
Puget Sound area (cities of Seattle, Everett, Tacoma, Olyt!lpia, Bellingham, and 
Port Townsend) for the Phase I studies. In June 1986 three public EIS scoping 
meetings were held (Olympia, Port Angeles, Bellingham) for the Phase II area. 
In addition, each of the three work groups conducted a number of working 
sessions, sharing technical infol'fllation and giving participants, including 
citizens, representatives of ports, Indisn tribes, environmental groups, local 
governments, and other Federal and State agencies, opportunities to make 
recolllllendations on work group outputs. Routine work group meetings, as well, 
have been open to public participation. 

Several newsletters, containing updates on the status of PSDDA and inforn,ation 
on study findings, were published. The first ne-,,sletter included conrnents and 
issues raised at the May 1985 pnblic meetings and the PSDDA responses. The 
second issue released in April 1986 contained preliminary study findings for 
the Phase I area. A third newsletter was distributed in January 1988 to 
advise the public of the availability of the draft Phsse I documents and of 
the two final Phase I public meetings scheduled and held in February 1988. A 
fourth newsletter was distributed in April 1988, providing preliminary 
findings for the Phase II area and notice of the three public workshops held 
in late April on these findings. A notice was issued in March 1989 advising 
lhe public of the availability of the draft Phase II documents. 

A major display cm dredging was included as part of an cmgoing FU8et Sound 
exhibit by the Seattle Aquarium. A PSDDA information brochure has been 
available to the public attending the exhibit, snd to those visiting the 
Federal Center South offices of the U.S. GovenuPen.t. Three public workshops 
held in April 1988 on the Phase II preliminary findings were conducted in 
Steilacoom, Port Angeles, and Bellingham to obtain public colllllents on these 
findings. Three final public meetings on the Phase II preferred sites will be 
held 18, 19, and 2.0 April 1989 at Steilacoom, Bellingham and Port Angeles. 

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 cormiittees 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: 

Exhibit F details consnltstion and coordination with Indian tribes • 
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""""' U.S. A,--.,y Corps of Engineers 
U.S. Environmental Protection Agency 
National Oceanic and Atmospheric Administration 
National ~arine Fisheries Se.-vice 
U.S. Fish and Wildlife Service 
U.S. Navy 
U.S. Coast Guard 

ll..tate of Washington 
Department of Natural Resources 
Department of Ecology 
Department of Transportation 
Department of Fisheries 
Department of Game 
Department of COl!lllerce 
Department of Social and Health Services 
Parks and Recreation Coonisoion 
Puget Sound Water Quality Authority 

Indian Tribes 
Duwamish Tribal Office 
Jamestown Klallarn Tribes 
Lower Elwha Tribal Cow,cil 
Lumni Business Council 
Muckleshoot Indian Tribe 
Nisqually Indian Conmunity 
Nooksack Indian Tribal Council 
Northwest Indian Fisheries Conmiaslon 
Point No Point Treaty Coµncil 
Port Gamble Business C0111111ittee 
Puyallup Tribal Council 
Sauk-SLJ.aittle Indian Tribe 
Skokomiah Tribal Council 
Small Tribes of Western Waehington 
Squ.axin Island Tribal Council 
Stillsguamish Tribal Council 
Suquamish Tribal Council 
Swinomish Tribal Council 
Tulalip Board of Directors 
Upper Skagit Tribal Council 

Local Government 
San Juan County 
Mason County 
Thurston County 
Island County 
Jefferson County 
Whatcom County 
Kitsap County 
Snohomish County 
King County 
Pierce County 
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Clallam County 
Skagit CoUJlty 
City of Bellingham 
City of Everett 
City of Seattle 
City of Anacortes 
City of Tacoma 
City of Olya,pia 
City of Port Angeles 
Association of Washington Citiee 
Association of Washington Counties 
Puget Sound Council of GoverTIIQents (PSCOG) 
Municipality of Metropolitan Seattle ("8tro) 

"""' 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 Olya,pia 
Washington Public Ports Association 

0.t.htl: Pub] ic Orucizations 
Washington Environmental Council 
Puget Sound Alliance 
Greenpeace 
Friends of the Earth 

5.02 KJlLf.ederal Coordination Requirements, Special efforts were undertaken 
pursuant to Federal NEPA coordination requirements with the following: 

o 11,s, Fiah and Wildlife Service and National Marine Fisheries SetY.ii;e. 
As these two Federal agencies have special responsibilities for fish and 
wildlife protection, participation of qency representatives was sought and 
obtained for the three PSDDA technical work groups where the basic PSDDA plan 
elements were forn,ulated. Both agencies have actively participated on the 
PSDDA work groups with their representatives sharing in the planning process. 
Also both agencies provided inputs and responded to the biological assessments 
and coordination documents prepared for threatened and endangered species 
which may be found in the vicinity of Phase II ares disposal sites (see 
exhibit A to this EIS). COP9nents by these agencies on the ?larch 1989 draft 
documents will be contained in FEIS exhibits C and D • 
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• Local Shoreline JuLisdictiona and the state Shoreline's Office of 
Ecology& In order to ensure cOIDpliance with the Federal Coaatel Zone Manage
ment Act special meetings were held with the Phase II area local governments 
having shoreline j~risdiction over the Phase II area alternative disposal A 
sites. Also~ coordination was accomplished through correspondence, telephone W 
calls1 and meetings. These jurisdictions received the Phase I draft final 
draft documents and will receive these draft Phase II documents for review. 
Simtlar coordination was accomplished with Ecology's shoreline office. The 
National Coastal Zone Management Act (Public Law 91-583: 86 Stat. 1280) was 
passed by the United States Cong~ees in 1972. Under this act: 

"(l) Each Federal agency conducting or aupportin1 activities directly 
affecting the coastal zone shall conduct or support those activities in a 
manner which is1 to the maximum extent practicable. consistent witb 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 is1 to the 
maximum extent p~acticable, consistent with approved state management programs. 

•'(3) After final approval by the secretary of a state 1 e 111,8,nagement 
program, any applicant for a required Federal license or pe:t'fllit to conduct an 
activity affecting land oc water u&es in the coastal zone of that state shall 
provide in the application to the licensing or pet"Dlitting agency a certifica
tion that the proposed activity cC1111plies with the state's approved program and 
that such activity will be conducted in a manner consistent with the program." 

ln June 1976, the State Coastal Zone Management Program (CzPIP) was approved to 
receive fwiding. The ~ashington State Shoreline Management Act (SHA) of 1971, 
as passed by the State Legi1lature, provided ''for the management of Washing
ton's shorelines by planning and fostering all reasonable and appcopriate 
uses. 11 The SJ1A and State CZNP are implemented through the Shoreline N•ste~ 
Programs (BNP) of large municipalities and the counties. The caanagement plan 
for the PSDDA Phase II area is consistent with all appliceble Puget Sound 
SHP's and so satisfies ccnsistency with State and Federal coastal ~one 
management requixements. 

• Wa.shin&ton State Office of Archaeolaay and Historic Preservation. 
Du~ing the disposal site evaluation proceas 1 careful consideration wa& given 
to ship\t~ecks that might lie within or near the a1ternativ• disposal sites. 
None were identified during the literature review accomplished in conjW'lction 
with the site mapping used for site identification (see DSSTA). In June 19891 
additional literature ~eviews and sidescan sonar studiet of the preferred 
nondispersive sites were conducted~ The efforte did not feveal conclusive 
evidence for sunken historic properties that might be National Regists~ 
eligible at any of the Phase II sites. 

o lhase It Area and Other Indian Tribes. Special coordination wa~ 
undertaken with the Indian tribes having treaty fishing right5 to avcid, to 
the maximum possiblet conflicts with tr~aty fishing activitiea. Meetings we~e 
held with tribal representatives of the Lunmi and Squaxin Island tribes. 
These tribes were also provided the Phase I draft and final docwnl!IltS and the 
Phase II draft documents for review and coanent. 
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5.03 Remaining Coordination. Furtber coordination with interested parties 
will take place during and subsequent to the public review of the DEIS and 
other Phase II draft documents. Public meetings on the draft documents are 
scheduled for 18, 19, 20 April 1989. 

5.04 ~tironmental Impact Statement Recipients. This DEIS was distributed to 
over 500 organizations and individuals for a 45--day public review in 
accordance 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 
Engineers, and can be obtained by contacting ~r. Frank J. Urabeck, PSDDA Study 
Director. 

S.OS Public Views and Re6PPD6eB, Comments on this DEIS and responses by the 
PSDDA agencies will be contained in exhibit C to the final EIS • 
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John Wakeman 

David R. Kendall 

Frank J. Urabeck 

Stephen Martin 

Ken BrtJ11ner 

SECTION 6, LIST OF EIS CONTRIBUTORS 

Pb.C., Marine Botany, 1980 
University of Rhode Island 

!!,S,, Botany, 1968 
University of Kansas 

B.A., Biology, 1966 
Dartmouth College 

6 years, environmental planning, Corps 
of Engineers 

10 years, research and teaching, 
aquatic ecology 

Ph,D,, Benthic Ecology, 1978 
Emory University 

5 years, eavironmentel effects of 
dredgiI13 research, Corps of Engineers 
(WES) 

3 years, environmental planning and 
biology, Corpe of Engineen1 

3 years, contatuinant research, Skidaway 
Institute of Oceanography 

2 years, environmental regulation 

P,E., Civil F.ngineer 
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 
Depsrtlllent of Interior (2) 

Ph.D., Invertebrste Ecology, 1971 
lfniversity of Washington 

12 years, environmental planning and 
biology, Corps of Engineers; 

4 years, invertebrate aquaculture, 
Atomic Energy Coomission 

B.A •• Wildlife Biology, University of 
Washington 

13 years, wildlife biologist, Corps of 
Engineers 

,_, 



Sert Brun 

Michael Scuderi 

David G. Rice 

K,S,, Aquatic Ecology, Syracuse 
University 

B.S., Biology, City College of 
New York 

12 yeara, coastal ecosystems projects 
U.S, Fish and Wildlife Service 

3-1/2 years fisheries administration, 
N"" Zealand Ministry of Fisheries 

7 years, Biological Oceanography, U.S. 
Naval Oceanographic Office 

Pb.c,, Geography, University of 
Washington 

M.A., Geography, University of 
Washington 

B.A., Geography and Econooics 
University of Califomia, Los Angeles 

4 years, U.S. Anny Corps of Engineers 
Seattle District 

Environmental Resources Section 
1 year, U.S. A=y Corps of Engineers 

Lee Angeles District 
EnvirOflJDental Resources Section 

Ph.D., Anthropology, Washington State 
University, 1972 

8 years, environ.mental planning, study 
management, archeology, Native 
American coordination, Corps of 
Engineers 

9 years, independent conaultllflt, 
archeology, Native American 
consultation 

10 years, University of Idaho, teaching 
and research, anthropology/archeology 

5 years, Association for the R,-nities 
in Idaho, public administration 
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PUGET SOUND DR.EDGED DISPOSAL ANALYSIS (PSDDA) 
GLOSSARY OF TERMS 

Amphipods. Small shrimp-like crustaceans (for erample, sand fleas). Many 
live on the bottom, feed on algae and detritus, and serve as food for many 
marine species, Alaphipoda are used in laboratory bioasaays to teat the toric
ity of sediments. 

Apparent Effects nireshold. nie sediment concentration of a contaminant above 
which statistically significant biological effects would always be erpected. 

Ares Ranking. n.e designation of a dredging area relative to its potential 
for having sediment chemicals of concern. Rankings range from "low" potential 
to "high" potential, and are used to determine the intensity of dredged mate
rial evaluation sod testing that might be required. 

Baseline Study. A atudy deaigned to document e%iating envirou.mental con
ditions at a given aite. n.e results of a baseline study may be uaed to 
documeut temporal chaoges st 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. Bath}'llletric ups are essentially topographic maps of 
the bottom of Puget Sound. 

Benthic Organisms. Organisll8 that live in or on the bottom of a body of water. 

Bioaccumulation. n.e accumu.J.ation 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 
(commouly sediments or wastewater) by measuring behavioral, physiological, or 
lethal respouses of organisms. 

Biota. nie animals and plants that live in a particular area or habitat. 

Bottom-Dump Barge. A barge that dispoaes of dredged material by opening along 
a center seam or through doors in the bottom of the barge. 

Bottomfish. Fish that live on or near the bottom of a hody of water, for 
example, English sole. 

Bulk Chemical A.oalyses. C,,emical 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 causiug cancer. 

Clamshell Dredging. Scooping of the bottom sediments using a mechanical clam
shell bucket of varying si&e. Commonly used in over a wide variety of grain 
sizes and calm water, the sediment is dW11ped onto a separate barge and towed • 
to a disposal site when diaposiug in open water, 

Code of Federal Regulations. 
by Federal agencies through a 

The compilation of Federal 
rule'18kiug process. 

regulations adopted 

Compoaitin5, Mizing sediments from different samples to produce a composite 
sample for chemical and/or biological testiug. 

Confined Disposal. A disposal method that isolates the dredged material from 
the environment. Confined disposal may he in aquatic, nearshore, or upland 
envirouments, 

Confined A<\Ustic Disposal (CAD). Confined disposal in a water environment. 
Uaually 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 aubatance in a form or in a quantity 
that can harm aquatic orgaoisma, consUDers of aquatic organisms, or users of 
the aquatic environment, 

Contaminated Sediment, 

Technical Definition: A sediment th.at contains measurable levels of 
contaminants. 

Management or Common DefinitiOll: A sediment that contains sufficient 
conceotration(s) of chemicals to produce unacceptable adverse environmental 
effects and thus require reatriction(s) for dredging sod/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" dispoeal additionally means that 
special contaminant controls or restrictions are not needed, 

Conventional Pollutants, Sediment param,,ters 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 naterial eventually dries. Upland sites 
are usually diked to confine solids and to allow surface water from the 
disposal operation to he released. "Conventional" disposal additionally means 
that special cootamia.snt 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 sccuOll:llste. 

Depositional Area. An underwater region where material sediments tend to 
accumulate, 

Disposal, See confined disposal, conventional nearshore disposal, conventional 
upland disposal, sod 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 Vork Group, The PSDDA work group that is designating locations 
for open-water unconfined dredged material disposal sites that are 
environmentally acceptable and economically feasible. 

Disposal Zone. The area that is within the diaposal site that deaigoatea where 
surface release of dredged material will occur. It eocompasses the smaller 
target area. (See also fftsrget areaff and -disposal site".) 

Dredged Material, Sediments excavated from the bottom of a waterway or water 
body. 

Dredged Material Management Unit. The mszimum 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 information 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 fundiog and undertaking dredging 
projects. Thia 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 •1th 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 Croup. 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 
with one another and with their physical environment. 

J 

organisms 
Examples 

that interact 
of ecosystems 



are a rain forest, pond, and eetuary. An ecosystem, such as Puget Sound, can 
be thought of as a single compleI system. fl!lmage to any part may affect the 
whole. A system such as Puget Sound can also be thought of as the sum of many 
interconnected ecosyste111.5 such as the rivers, wetlands, sod bays. Ecosystem • 
is thus a concept applied to various scales of living communities sod signify-
ing the interrelationships that must be considered. 

Effluent, Effluent is the water fl011ing out of a contained disposal facility, 
To distinguish from -ruuoffff (see below) due to rainfall, effluent usually 
refers to water discharged during the disposal operation. 

El.utriste, Ibe eittact resulting from m.1z1ng veter and dredged 1111terial in a 
laboratory test, nie resulting elutriate can he used for chemical and bio
logical testing to assess potential water column effects of dredged m,aterial 
disposal, 

Entrainment, nie addition of water to dredged m.aterial during disposal, as it 
descends through the water collllllll. 

Environmental Impact Statement. A docUlllf!nt 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 gradua.l detachment of soil or rock 
fragments by water, wind, ice, and other mechanical and chemical forces, 

Estuary, 
inflowing 

A confined coastal water body 
fresh water, and tidal miiing 

where ocean water is diluted by 
occurs. 

Evaluation Procedures Work Group. r.ie PSDDA work group that is developing 
chemical and biological testing and test evaluation procedures for dredged 
material aeseasment, 

Gravid. Having eggs, such ss female crabs carrying eggs. 

Grouod Water, Underground water body, also called an aquifer, Aquifers are 
created 6y rain which soaks into the ground and flows dovn until it collects 
st a point where the ground ta not permeable, 

Habitat. The specific area or envirocment in vhich a particular type of plant 
or animal lives. An organism's habitat provides all of the basic requiremente 
for life. Typical Puget Sound habitats include beaches, 11111rshes, 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 claaaified under State or Federal 
law as hazardous, and is subject to special handling, shipping, storage, and 
disposal requirements. Vaahiugton State lav identifies two categories of 
hazardous waste: dangerous and eitremely hazardous. The latter category is 
~ore hazardous and requires greater precautions. 
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Hopper Dredge. A hydraulic suction dredge that ia used to pick up coarser 
grain sedimeots (such as sand), particularly in less protected areas with sea 
swell. Dredged 11111terials are depodted ill a large holding tank or "hopperw on 
the same vessel, and then transported to a disposal site. The hopper dredge 
ls rarely used in Puget Sound. 

Hydraulic Dredging. Dredging accomplished by the erosive force of a water 
suction sud slurry process, requiring a p1111p to move the water-suspended sedi
menta. Pipeline &11d hopper dredges are hydraulic dredges. 

:e:draulics Project Approval. llCV 75.20.100 Approval from the Washington 
partmeut of Fisheries and Washington Department of Wildlife for the use, 

diversion, obstruction or change in the natural flow or bed of any river or 
stream, or that 11111 use any salt or freah waters of the State. 

Hydraulically Dredged Material. Material, usually sand or coarser grain, that 
is brought up by a pipeline or bopper 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 berwee.n high and low tide levels. 'I'he alternate 
wetting 8Ild drying of this area makes its transition between land end water 
organlsms and creates apecial enviromaental conditions. 

Leachate. Water or other liquid that may have diasolved (leached) soluble 
materials, such as organic salts sud mineral eslts, 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. Ihe sponaor seeks to acquire or hold permits sud approv
als for disposal of dredged material at a disposal site, 

Loran C. All electronic system to facilitate navigation positioning and course 
plotting/tracking, 

Management Plan Work Group, Ihe 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: peruit reviews, monitoring of peruit compliance, treatment 
of permit violations, monitoring of enviroDmental 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 concen:i 
from the disposal aite during disposal operations . 
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Mechanical Dred~inf. Dredging by digging or scraping to collect dredged mate
rials. A clama el dredge ia a mechanical dredge. (See Rhydraulic dredging.R) 

Metals. Metals are naturally occurring elements, Certain metals, ouch aa 
mercury, lead, nickel, rinc, and cadmiwa, can be of enviroU11entsl cancen:i when 
they are released to the evironment in unnatural amooots by man's activities, 

Microlayer, Sea Surface Microlayer, Ihe u:tremely thin top layer of water 
that can contain high concentrations of natural sud other organic aubstancee. 
Contaminants such as oil and grease, ,as.ny lipophylic (fat or oil aeaociated) 
toxicants, and pathogens may be preeent at much higher concentrations in the 
microlayer than they are in the water colWIIII.. Also the microlayer ie bio
logically important as a rearing area for marine organisms. 

Microtox, A laboratory test using luminescent bacteria and measuring lisht 
production, used to assess toxicity of sediment extracts, 

Molt, A complex series of events that results in the periodic shedding of the 
akeletoo, or carapace by crustaceans (all arthropods for that 1111tter). Molting 
is the only time that many cnistsceans can gr<111 and ..ate (particularly crabs), 

Monitor, To systematically and repeatedly aesaure aoaethill(I in ordar to detect 
changes or trends. 

Nutrients. Essential chemicals needed by plants or soiula for growth, 
El:cesaive amooots of nutrients can lead to accelerated 1rowth of algae and 
subsequent degradation of water quality due to orygeo depletion. Some 
nutrients can be toxic at high concentrations. 

OVerdepth l'lsterisl. Dredged material removed from below the dredging depth 
needed for safe navigation. Ihrough overdepth is incidentally removed due to 
dredging equipment precision, its excavation is usually planned sa part of the 
dredging project to ensure proper final water depths. Common overdeptb is 
2 feet below the needed dredging line. 

orygen Demanding l'lsteriala. Materials such as food waste and dead plant or 
ani111Sl tissue that use up dissolved ozygen in the water when they are ~egraded 
through chemical or biological proceeses, Oie11ical sod biological oxygen 
demand (COD and BOO, respectively) are different ,aeasurea of hov much orygen 
demands substance has. 

Par&111eter. A quantifiable or aessurable characteristic of s.,.ething. Pot 
ezample, height, weight, sez, and hair color are all parameters that can be 
determined for humans. Water quality psr&11eters include temperature, pH, 
salinity, dissolved orygen concentration, and many others, 

Pathogen. A disease-causing agent, especially a virus, be.cteria, or funsi. 
Pathogens can he present in municipal, industrial, and nonpoint source dis
charges to the Sound. 
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Permtt. A written warrant or license, granted by an authority, allm,ing a 
particular activity to take place. Permits required for dredging and disposal 
of dredged material include the U.S. Army Corps of Engineers Section 404 
perwit, the WashingtO!l St.ate Department of Fisheries Hydraulics Permit, the 
city o-.- county Shoreline Develo)llllent Permit, and the Washington lleP11rtment of 
Natural Resources Site Use Disposal Permit. 

Persistent. Compounds that are not readily degraded by natural physical, 
chemical, or biological proceeses. 

Pesticide. A general term used to describe any substance, usually chemical, 
used to destroy or control orgimisms (pests), Pesticides include herbicides, 
insecticides, algicides, and fungicides. Many of these substances are 
manufactured and are not naturally fo=d in the environment. Others, such as 
pyrethrllffl, 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 aolution, and a pH greater 
than 7 .O indicates a basic solutiOll. The pH of water influences many of the 
types of chelllical reactions that occur in it. Puget Sound waters, like most 
marine waters, are typically pH neutral. 

Phase r. 
phases. 
Everett, 

The PSDDA study is divided into tvo, J-year long, overlapping 
Phase I covers the central area of Puget So1.DJ.d including Seattle, 
and Tacoma. Phat1e I began in April 1985. 

Phase I!. The PSDDA study is divided into tvo, 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 Il began in 
April 1986. 

Pipeline Dredge. A hydraulic dredge that transports 
pipe. (See "hydraulic dredge".) by pumping it via a 

slurried dredged material 

Point Source, locations where pollution comes out of a pipe into Puget Sound. 

Polychaete. A marine worm. 

Polychlorinated Biphenyls. A group of man11111de organic chemicals, including 
about 70 different but closely related compo1.DJ.ds 11111de up of carbon, hydrogen, 
and chlorine. If released to the environment, they persist for long p,,r1ods 
of time and can concentrate 1n food chains. PC!l's are not water soluble and 
are susp,,cted to cause cancer in hwnans. PCB's are an example of an organic 
toxicant. 

Polycyclic (Polynuclear) Aromatic Hydrocarbon. II. class of complex organic 
compounds, so.., of whith are persistent and cancer-causing. These compounds 
are formed from the combustion of organic JD11terial and are ubiquitous in the 
environment. PAH'a are co!llmODly fort11ed by forest fires and by the combustion 
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of fossil fuels. PJJl's often reach the eoviron111ent throu&h atmospheric fall
out, highway runoff, and oil discharge, 

Priority Pollutants. Sub.iitances listed by EPA under the Clean Water Act as • 
torte and having priority for regulatory controls, Ihe liat includes toxic 
metals, inorganic contaminants such as cyanide and arsenic, and a broad range 
of both natural and artificial organic c011pounds. The list of priority pol-
lutants includes substances that are not of cooceru in Puget Sow,.d, and also 
does not include all knoll!l banaful c<111pounda, 

Puget Sound Water ~ality Authorith. All agency created by the Vaahiqton State 
leghlature fo !98 and tuk.ed wit developing a comprehensive plan to protect 
and enhance the water quality of Puget Sound. The Authority adopted ita first 
plan in January 1987, 

Range Markers. Pain of .111,8rkera \lhich, \lhen aligoitd, provide a kninro bearing 
to a boat operator. Two pairs of range 11arkera can be used to f1% position at 
s point. 

Regional Administrative Decisions. A term used io PSDDA to describe decisioos 
that are a mi%ture of scientific knowlitdge and administrative jud1•ent. Ihese 
regionwide policiea are collectively made by all regulatory agencies with 
authority over dredged material disposal to obtain Sound...,,ide conslsteocy. 

Regulatory Agencies. Federal and State agencies that regulate dredging and 
dredged material diaposal in Puget Sound, along with pertinent lsvs/pemite, 
include: 

U.S. Army Corps of Ellgineers 

o River sod Harbor Act of 1899 (Sectioo 10 pemits) 

o Clean Water Act (Section 40~ permits) 

U.S. EnviroWDentsl Protection Aaency 

o Clean Water Act (Section 404 perig_its) 

Vaahiogton Department of Natural R.eaources 

o Shoreline Management Act (site uae peng_lts) 

Washiogton Department of Ecology 

o Clean Water Act (Section 401 cartificstioos) 

o Shoreline Management Act (ClMA conaisteocy determinations) 

Washington Department of Fisheries 

o Hydraulics Project Approval 
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\.iashington Department of ldldlife et·ore>erly \./aahi11Eton Deparn,eot of Grune) 

o Hydraulics Project Approval 

Local shoreline jurisdiction e.g., City of Seattle, City of Everett, 
Pierce County 

o Shoreline penrlt to non-Federal dredger/DNR 

U.S. Fish and Wildlife Service (Key reviewing agency) 

National Marine Fisheries Service (Key revie"ing 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 dio•ide and other waste products. 

Revised Code of Washington. 
Washington published by the 

The compilation of the 
Statute Law Committee. 

laws of the State of 

Runoff. Runoff is the liquid fraction of dredged materials or the flow/seepage 
caused hy precipitation landing on and filtering through upland or oearshore 
dredged material disposal sites, 

Salmonid. A fish 
salmon and trout, 
their life cycles 

of the family Sslmonlidae. Fish in this family include 
"any Puget Sound sslmonida are anadr0111.ous, spending part of 

in fresh water and part in marine wai:,i,nu 
• 

Sediment, Material suspended in or settling to the bottom of a liquid, such 
as the sand and mud that make up 1nuch of the shorelines and bottom of Puget 
Sound. Sediment input to Puget Sound comes fr0111 natural aourcea, such as 
erosion of soila and weathering of rock, or anthropogenic sources, such as 
forest or agricultural practices or construction activities. Certain contac---
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 coni::ern; the 
dividing line bet>1een "acceptable" (does not e:<ceed the condition) and 
"unacceptable" (e:,:ceeds the site condHion) adverse effects at the disposal 
site. Other phrases used to describe site condition include "biological 
effects condition for site management" and Rsite management condition." 

Spot Ched.ing. Inspections on a random basis to verify coopliance with permit 
requirements • 
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State Envtroruneotal Policy Act, A State law intended to miuimi~e environmental 
darn..ge. SEPA requires that State agencies and local governments consider 
environmental factors when 1111king decisiooa on activities, such ae d<1v11lo~nt • 
proposals over a certain sire. As p,art of this process, environm..utal docu-
ments such as EIS'a are prepared aud opportunities for public collllQeot are 
provided, 

Statistically Significant. A quantitative determination of the stattatical 
degree to which two measurements of the same parameter tao be shown to be dif
ferent, given the vadability of the measurements. 

Subtidal, Refers to tbe marine envirownent below low tide. 

Suspended Solids, Organic or inorganic particles that are suspended in w;,ter. 
The term iQcludes sand, mud, and clay particles ae well as other solids sus
pended in the water column. 

Target Area. The specified 
posal of dredged aaterial. 
within the disposal site, 

area on the surface of Puget Sound for the dia
'tbe target area is vith.io the diapo1al ioue 8Qd 

~• Poisonous, carcinogenic, or otherwise directly harll.ful to lift, 

Toiic Substances and Toiicants. Cbe.m.lcal aubatauces, eucb as pett1c1des, 
plastics, detergents, chlorine, and iudustr1al wastes that are poisonous,, 
catcinogenic, or otberwiee ham..Eul to life if fouud in sufficient 
concentrations. 

Treatment. Chemical, biological, or mechlloical \'"l:Oced1,rtei; applied to \In 

industrial or municipal discharge or to other sources of cnotaai!IB,tion to 
remove, reduce, or neutralize contaminants, 

Turbidity, A measure of 
Increasing the turbidity 
trates the water column, 
aquatic life, 

the amount of material suspended in the water. 
of the water decreases the amount of light that peoe

Very high levels of turbidity can be har11ful to 

Unconfin,,d, Ofen-Water Disposal. Discnarge of dredged material into an 
aquatic environment, uaually by d1achllrge at the aurface, without restrictions 
or confineQent of the material once it is released, 

Variable Range Radar, Radar equipped with markers which allow ■eaa"re■ent of 
bearings and distances to kn.01,n targets, 

Vessel Traffic Service (VIS). A network of radar coverage for pons of Pi,get 
Sound o~erated by the Coast Guard to control ship traffic. Host c1111Qercial 
vessels are required to check in, co~ply vith VtS rules, slid report auy cha03e 
in movement. 
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Volatile Solids. The material in a sediment sample that evaporates at a given 
high temperature. 

~ashlngton Administrative Code. Contains all 
State agencies thro113h a rulemaking process. 
contains water quality standards. 

State regulations adopted by 
for example, Chapter 173-201 ,,c 

Water Quality Certification, Approval given by Washington State Department of 
Ecology which acknowledges the compliance of a discharge with SectiOD 401 of 
the Clean Water 11.:t, 

Water.,sys 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 grouod water has resulted 
iu develupmeut of plant or aoi1D11l COIIIIIUOitiea adapted to such aquatic or 
!utermitteutly vet couditioua. Wetlanda include tidal flats, shallow aubtidal 
areas, swampa, IDllrahes, wet ..,._ad.ova, bogs, and similar areas. 

Zonillj!j. 
specific 

Io designate, 
land uses. 

by ordinances, areas of land reserved and regulated for 

u 



illlU'IU.TIONS 

.UT. Appare11t UfeeU Thre■h11ld. 

CFI!.. Code of Federal tegulati11na. 

Corp•• D.S.~, Corp• of !Dgineer,. 

CWA. I'he Federal Clean Water Act, previ111111l7 to.01r11 •• CU P..S4ral W•C•r 
Pollutioo Control Act• 

DKllf. Dredged Material te1e1rch Pro1ru. 

DNlt. Waehingtoo Depert■eot of Natural Reaoure■a, 

DSS TA. Diapo1al Site Selection technical Appendir. 

DSWG. D11poeal Site Work Group. 

EcoloRJ• Wa1hington Depert1ae11t of Ecoloa,. 

EIS. Envtronmeotal I■paet Statement. 

EPA. Environaeotal Protection Agenc7. 

iPTA. ?valuat111n Procedure, Technical Appendiz. 

EPWG. ?valuathn Procedur■a Work Group. 

FVP. Pield Verification Proara■• 

HPA. Hydraulic■ Project Approval. RCII 75.20.100. 

ML. lfui■u■ Level. 

KPTA. 1w1.a1e■111t Plana Teelmical APP9nd.h. 

lfPWG. P1ana1Ment Plan Work Group. 

NEPA. National Envtronaental Polic7 Act. 

PAH. Polycyclic (Pul:,nucl ■ar) Aroaatic Hydrocarbon. 

PCB' 1. Polychlor1Dat1d Biphenyl1. 

PMP. Propoeed Maoagement Plan. 
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PSPDA, --
PS£P. 

PSIC. 

PSWQA. 

UD'•• 

P111et Sound Dredged Dhpo■al Aaalyd•• 

Pllget Sound £at ... r7 Pro1ru. 

Pllget Sound Ulter1■ Criterh. 

Puset $011nd Water Quf.lity Alltborit7. 

leaional Adllin_htr■tin Decbla■• 

RCRA. the IHource Conserntioa mid l.ec:aqry Act. 

I.CW. lnhed Cade of lla ■bingtoo. 

S!PA. State Er,iro-ntal Policy Act. 

SM. Shoreline Kanae•nt Act. 

161.C. llaahJngton Adainiatrathe Code. 

WES. Waterva7■ .b:peri■ent StltiOD, 

401. Sectian 401 of the. Qeu Water Act, 

404. Section 404 of the Oen Water kt, 

4MR, The Pounile lock DNI. ,lhpoaal ■iu, 1D llliott a.,7, 
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l'la1111.iq llra11eh (l11D-2-ll50b) 

Kr. Lyn11 Oiildeu 
Acti11g Field Supenitor 
Endangered Specie, Field Office 
U,S. Fieh ,m llildlife Seniica 
2625 P•rltmont t..ne 8,W., Building B-2 
Ol}'lllpi•, Vaab.fo&t"" 98502 

Dll•r Kr. 0.ilder,, 

Knclond i ■ • bioLog:L::d ........ ,..t (U.) evdtt•tiug: the 
pos•ible eff•ct ■ of l'lia,e II ef tbe Puget Sound Dredged Diapo■al 

Analysis (PSDDA) 011 the b•ld eagle (Uall•eetua leucocaphalus). 
l'haae I of-the study de•ll vith c ... lral Pllset Sound (Everett, 
Seattle, u,d Tacoma) and h nuri111 ccapletion. A biolo1ical 
•nenmenl for Pbaae I Vlll trn••it~d to you in February 1987 
•nd dcteniined th■t Fhaac I vould not result in iq,1ct1 to bald 
eagle,. Your reapanle of lllrcb 25, 1987 concurred rilh thia 
conclueion, 

Your letter of K&rch 29, 1988 •gain identified that the bald 
eagle la pr11c11t in the Pha■e 11 Puget Sound are•a and ia poten
tially affected b.y PSDDA. The bald e.o.gle la a threatened ■pecie, 

in lla,hingl.:,11 on the :federal Li■ t of 11:ndanger,,d and Threatened 
Wildlife e.-.1 Plaut■, 

The !IA conclude& that i11ple-ntation of Pba■e 11 of PSDDA 
vould 11.0t reault l" impacl■ to bald ■a1lu. If you Yilh to 
di■cu■a the 11,1., pleue c ■ll l'tr. llttn Bru111 .. ,r al l■lephone {206) 
764-3624. 
cc w/encl: 
KRS (Weill.Diann) 
ERS {Wakeman) 
PSDDA (Urabeck) 
OP-~dall) 
ERS Brunner)j 

MFR: Self-exphnalory. (BBDlll'IEII.) 

Slr,cerely, 

R. P. Sellevold, P.E. 
Chief, Engineering Divieion 

. ' 

Bni11ner/,;:p/3624 
24 Kay 88 
5126k 

WAKEKA.N/EP-ER 

RlCE/EP-ER 

WEI!IIWIN/EP-ER 

n!IDALL/OP-RF 

URABECl:/PSDDll 

ROGAN/EP 

SELLE VOLD /E f • f 
EP PILE 



CEHPS-EP-Ell 

PI.IGET SOUND 111.EDGID DISPOSAL AHALYS!S 
BIOillGICll ASSESSMENT ON BALD EAGLE 

FOR THE PHASE II .A1tEA (NOB.TH AJiD SOIJTH PUGET SOUHD) 

21 April 1988 

1. Back.o:rouru:I. The Puget Sound Dredged Disposal Analysis (PSDDA) is s pro
gr1111 for the lll!lDllgement of unconfined, open..,...ter disposal of dredged 1111terial 
in waters of Puget Sound. nie program includes: {1) designation of accept
able disposal sites, (2) definition of dredged 11111terial evaluation procedures, 
Slld (3) disposal site 11111.DBgellll!nt pl.,,:rw. 

During the mid-1980's, there wss hei,8htened public snd Bgeucy concern over the 
long-term enviraamental health of Puget Sound and the role dredged 1111terisl 
played in perceived water and sediment quality prohleu. Questions were 
raised over project-by-project dredged 11&terial evaluation processes, and some 
felt that the existing public dhposal sites ...,re not at the "best~ locations. 
Thia discomfort, combined with the fact that pera.itB for some of the disposal 
sites have e%J>ired, created Ullcert.ainty vtth regard to future disposal of 
dredged material and highlighted the urgency of haviug Bll acceptable dredged 
IDll.terial disposal program. A proposed program has been developed through a 
special Federal-5tate cooperative study. 

nie U.S. An,ry Corpe of &igineers {Corps), U.S. &,.vironmental Protection Afjency 
{EPA), \laehington Department of MaturaJ. 11.eaourcea (DHR), and \laehington 
Department of &ology (&ology) began the PSDDA study in April 1985. The 
study is beiug conducted in tvo overlapping phases, each apprn:d11ately 3 years 
in leugth. Phase I covers central Puget Sound, including the aoU11d's IIIBjor 
urbu centers, Tacoma, Seattle, ud Everett. Phase II, i.niti.ated in April 
1986, covers the north and south Sound area, includill8 Olympia, Port Angeles, 
sud Bellingham (see figure 1). 

The goal of PSDDA ie to provide environ.menta.lly safe and publicly acceptable 
guidelines govero1ng UIICOD.fined, open..,...ter disposal of dredged material, 
thereby improving consisteocy and predictability in the decisionmakiug process. 

The Corps is the lead Federal agency for this study and as such has respoDBi
billty for meeting the requirements of section 7 of the Endangered Species Act 
of 1973, as amended (Public Law 97-304). The bald eagle (HaJ.iaeetus leuco
cephalus) was the only species 1ncluded i.n the Fish and Wildlife Service (FWS) 
letter of 29 Hsrch 1988, which listed all species on the Federal List of 
&dangered and l'breatened Wildlife and Planta that are fomid near Puget Sound 
and potentially affected by tbe study. Thia biological assesameut (IIA) evalu
ates the unconfined, open-water dispoaaJ. sites considered by PSDDA, Phaae II, 
for north and south Puget Somid (see para11raph 2 for deatiption) for possible 
impacts to this species. 
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FIG.URE. 1 
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~ Phase I Study Area 
E,cistlng Dispose! Sites 
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Existing Dlspoaa.l Sites 
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• Preferred Site 

o Alternative Sita 
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Bellingham 
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Everett 

Tacoma 
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2. Project Description. 

a. General. Six public ■ultl-user unconfined, open-water dinposal sites • 
have been identified vhlch vill partially ■eet tbe future dredged material 
disposal needs of the Phase II ares, The &!tea, vhile varying in size primar-
ily due to bathyiaetry, average about 318 seres io potential bottOIII impact ares 
(about 4,000 feet in di11111eter). Each site includes a 900-foot radius, SS-scre 
surface disposal ~one vithin vbicb all dredi;ed IB4ter1al ■uat be released. 

Locations for tbe preferred dlspoual sites were nought that avoided important 
biological resources and bimao use activities. Figure• 2 throush 8 ahc,., the 
Phase 11 disposal sites, iucluding two alteniate sites, 

b. Overvi....r of Disposal Site Selection Process. The site selection proc
ess used by PSDDA utilized ezisti1111 infon,,atioo io ~011hiostioo with field 
studies to identify ptefetred and alteroative disposal sites. Tbe approach 
used is similar to that described in the EPA sod Corps workbook sotitlsd 
MCeuera1 Approach to Designation Studies for Ocean Dredged Material Diapoaal 
Sitea~ (EPA/Corps, 1984), Steps of tbe site selection process were a• follows: 

(1) Define geoeral sitiog philosophy. This step ad.dresses disposal 
philosophy (i.e., whether sites should be dispersive or ooodi1persive), geo
eral siting locations (i.e., ocean, strait, or sound), sod nunber of disposal 
sites,) 

(2) Identify selection factors to delineate Zones of Siting Feasibil
ity (ZSF's). Th!a step uses ezistiug iofoniation on biological reaources and 
human use activities to identify geoera1 areas where dispoeal sites might be 
appropriately located, 

(J) Cooducc field studies oo the ZSF's. Field aod model studies are 
cooducted to fill key data asps and gather ioformation oo the physical and 
biological cooditiona of the ZSF's. 

(4) ldeotify preliminary sites within the ZSF's. 
the ZSF studies is uaed to identify prelWoary locations 
withio the ZSF's, 

Informatioo 
for disposal 

,,~ 
sites 

(5) Ideotify preferred sites. lofot111Btioo from the site-specific 
studies is used to identify preferred and alteroative sites •ithill tha ZSF's. 

Ezistine DMR disposal sites were cooaidered in the disposal site sslectioo 
process, hut none were found to meet the site aslsctioo factors discussed 
l:elow. All cooperating aaeocies in PSDDA agreed early on that oo special a 
priori consideration would l:e giveo to the esiating sites, because of huuil 
..ae conflicts sod environmental concerns with psst drffging sod dispoaal 
protocols. A.o objective site selection process was used to minimize environ
mental and hu1111n usage conflicts aa much aa possible, and eaistiog sites ade
quately meetiog the site selection factors aod cooatraiots were given equal 
consideratioo with other potential sites. 
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Disposal Zone 

Disposal Site 
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Tentative Disposal Site and 
Disposal Zone far Preferred Site 
1n South Puget Sound. 
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Disposal ZQne for Alternate 
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F.arly in tlie PSDDA study it was determined th.at imconfined, open-water dil;
possl sites should be relatively nondispersive rath,,r than dispersive in 
nature. Placing dredged ID8ter1al in nondispersive sites gives site managers • 
the ability to maintain control and accountability over site conditions. This 
is particularly impart.ant when chemical conta.111.in.ants may be present in the 
dredged material and it is necessary to itlnlllllze the eipasure of important 
resources. In the Fbaae II area, only sites in soutli Puget Sound and Elelling-
bam Ray were found that meet chis objective. nie ocher four preferred Rites 
are located in bigh.ly dispersive envir0Illlol!nt8. 

c. General ZSF Selection Factors. Three geoeral ZSF selection factors 
were identified early in the PSDDA study. It was determlued that ZSF's 
should, to the mu:1111Ull eitent possible: 

First, avoid higb euergy areas chst would disperse dredged material 
significautly beyond the disposal site area. 

Second, avoid significant adverse impacts on foodfish, shellfish, 
, marine mammals, and marine birds. 

Al..d third, minimi~e interference v:lth human uallS to chs lowest 
practicable level. 

d. Specific ZSF Selection Factors. Th.e three general ZSF selection fac
tors were further defined by nineteeu specific selectiou factors (shown in 
table 1). Most of these factors are identified in Federal and State regula
tions relatiug to dredged 11&terial diepoaal sites located in water. The 
specific factors were mapped and overlayed to display areas where siting might 
occur v:lth a minimum of conflict. 

SPECIFIC FACTORS FOR IDEl!TlFICA:rIDH OF 
ZO)lES OF SITINC FEASIBILITY 

l. Kavigation activities 
2. Recreational uses 
3. Cultural sites 
4. Aquaculture facilities 
5. Utilities 
6. Scientific study areas 
7. Point pollution sources 
8. I.later intakes 
9. Shoreline land use de1oignations 
1D. Political bounds,:iea 
11. location of dredging areas 
12. Beneficial w;es of dredged aate1:ial 
13. Fisb/ahellfiah harvest areas 
14. Threatened and endsngered species 
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TABLE l (can.) 

15. Fish/shellfish habitat 
16. Wetlauds, mud£1sta, and vegetated sh&llovs 
17. Bathymetry 
18. Sediment ch.aracteri&ties 
19. Water currents 

In contrast to the Phase I dispoaa1 sites, which are all located in areas of 
low bottom currents, the Phase II sites iuclude both high and low bottom cur
rent environ.i&ents. Ww current sites are preferable because they lend them
selves to follov-up environmental monitoring, llG the dredged material is 
expected to stay witin the site boundaries. Monitoring allws a check on pre
dicted conditions at and near the sites aud en.ables regulatory agencies to 
adjust site l"".nagement conditions if wan:anted. llovever, with the erception 
of Bellingham Bay, no locations could be fotmd in the north sow,d area that 
had lov cun:ents and were also free of eignificant fish sod shellfish and 
resource and human uee can.fliers. Therefore, the PSDDA study team, wic:h Gig
nificant input from resource agencies and public interest groups, has evalu
ated and identified high current or wdispers1vew sites in tho Strait of Juan 
de Fuca near Port Angeles and Port Tovneend, in Georgia Strait near Point 
Rnherts, and in Rosario Strait near Anacortes. These are areas >mere dredged 
materal will he dispersed both llh1le it 1s falling through the water eoli.wn 
and after it reaches the bottom. Because monitoring is not practical at dia
persive sites, the study team is considering more restrictive disposal guide
lines than are required at the lov current or wnon-diaperaivew sitea. These 
guidelines include cheinical and biological testing of dredged material prior 
to disposal to assure that the material is a.a clean as reference sites in 
<'uget Sound (Carr and case Inlets). Preliminary characterization of the 
dredged material expected to he considered for discharge at the Phase II dis
posal sites suggests that the material is generally quite clean and most of 
the material would not present envir=ental problems if discharged at either 
the dispersive or noodispersive sites. 

e. Summary of Phase II Site and Dredging Characteristics. Two of the six 
Phase II preferred sites are located in areas of low tidal currents and have 
been designated nondiaperaive for 1111nagement purposes. l'hese are a site near 
the Nisgually delta and a site in Bellingham Bay. The ocher fouc sltea are 1n 
high current areas and have been designated as dispersive sites. D>ese are 
the Port Angeles, Port Town.send, Point Roberts, and Rosario Strait sites. 

The snticipeted dredging volume in the Pltase II area for the next 15 years is 
7.2 million cubic yards (c.y.), in comparison with the 7.9 c.y. dredging 
during the past 15 years, a slight decrease in dredging activity. 

Hot all 111B.terial th.at is dredged will be allowed to go to the six preferred 
disposal sites, although the sites could easily accommodate c:he forecasted 
volU111es. While most material is expected to he clean enough by PSDDA guide
lines for disposal at these sites, some material will actually be used for 
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other purposes such 11s port term.inal. and industri.Al. lsnd developm=rs. Mate
rial not clesn enough for disposal at PSDDA sites will require special 
considerstions snd placement at coofined sites. 

(F,:ology ls beginning a specisl study this year that addreases iaaterial that 
is unsuitable for unconfined, open~ter disposal.) 

J. Hethods. lndi\liduals knovledgeable of bald eagles in the Puget Sowid area 
were contacted and interviewed. Available literature was reviewed and perti
nent information Wll.8 used in this asses11111eot. Refere11Ces are listed at the 
end of tbis assessment. 

4. Expected Impacts of PSDDA on Bald Eagles. nus section is orga.nized into 
three major subheadings: Description of the (general) Puget Sound &lviron
ment; Use of Puget Sound Habitat by Bald Eagles; and Potential Impacts to Bald 
Eagles from Implementstillll of PSDDA. Th,, secoud and third subheadings &re 
further broken down to: General; Hisquslly; Bellingham; Port Angeles; Port 
Iolffl.J,end; Point Roberts; snd Rnsario Strait. 

a, Description of the EnvitOlllllent. Puget Sound is an inland srm of the 
Pacific Ocean that connects to the Pacific through the Strait of Juan de 
Puca, Puget Sowid is broadly described ss a large basin consisting of a com
plex system of interconnecting aubbasins (formed primarily by the retreat of 
ice sheets that tovered the area until shout 10,000 years ago). Puget Sound 
la JllOdified awl enriched by the supply of large volumes of freshwater result
ing from precipitation, over 2,500 lakee and ponds (totalling 175 square 
miles), and over 10,000 rivers and stre&IIS ulti..ateJ.y £loving into Puget 
Sound. A critical result of freshwater stream& entering 1111rine waters is the 
creation of estuaries. Eatusries are characterized by the action of pumping 
large volumes of fresh and 111Srine water back and forth, primarily as a result 
of tides. Tbe pumping action also pr01110tea mirlng of fresh and 111111.rine VII.tars, 
diluting the salinity of the 11111rine veter, but, more importantly, resulting iu 
ezchange of nutrients between the 11111,ine and freshwater systems. Eatuaries 
ere thus very productive (biologically), and rith in plant and animal life. 
Ihe mouths of streams are also located in law elevation land areas with 
shallow gradients, which are often sites of wetlands, which greatly add to the 
diversity and productivity of the Puget Sound basin. Tb.us, the Puget Sound 
basin is s mizture of land masses (with their associated terrestrial and wet
laud habitats), rivers sod lakes, estuaries, and open~ter marine environ
ments. Bald eagles utilize and depend on ea.ch of these environments for their 
sorvivsl. Th,, focus of tha BA will be on PSDDA'a effects oo the marine envi
ronment, and to s leaser eztent, estuarine environ.m.ent, 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 sowid. Tbe bald eagle 
is Telatively uncommon, and nests essentially thn>ugbout the basin where large 
trees (usually Douglas firs, western red cedars, and western hemlocks) are 

D 

A-1' 

• 

• 



• 

• 

present. "Bald eagles also viDter thrOU&hout the basin, but are most co-,a 
along streams that support aalnoD nme, where the eagles feed on spawned-out 
ealmon, This may be as 11Uch as 50 adles upstream, !Ill on the Skagit River, It 
is well known that bald eagles are opportl.lll1Bt1c, feeding Oil vha.tever dead 
prey they can find, including fish, vaterfovl, and mammals. Bald eagles also 
will pursue and capture live birds and fish swimloing close to the surface. 
Bird species taken are ueually waterfowl, but 11111y also include gulJ.a (Hayward, 
et al., 1977; Richter, 1984; Lescbner, 1964). The author obeerved an adult 
bald eagle take a 11111le bufflehead off the surface of Padilla llay from amongst 
a large flock of nterfowl, in hhruary, 1983. 

lluriD3 the winter, baJ.d eagles roost cormmmal ly usual.l.y in ,m area of caoJ.fer
DIIS trees. No communa1 roosts were identified by Washington Department of 
Wild.J.ife (WD,1) or "1S in the viciu.1ty of the Phase II disposa1 eites (Cyra, 
1988; Childers, 1988; McAllister, 1987). 

(2) Hi59u.a.ll.y. The preferred site is ca11ed Anderson Island/Ko!tron 
Island, as 1t ia located between these tvo islands. SeasOW1.l trawls conducted 
ill February, K&y, July, and October 1987 showed that shrimp, crab, and other 
epihenthic resources were rsre in this site viciu.1ty. Fish were moderately 
common, but not ss shundant as at the a1ternate site (called Devil' a Head/ 
Anderson Island). At the alternate site herring resources were quite high and 
and valuable to the Squa:dn Island Indian Tribe. Bottomfieh were also more 
abundant at this site than st the preferred site, though crab, shrimp, and 
other resources were relatively rare. 

Three bald eagle nests were identified by Willl on the east ahore of Anderson 
Island. One nest is slightly more than l mile from the disposal zone, while 
the other two nests are about J miles sway. It:, nests were identified on the 
vest side of Anderson Island or anywhere else near the Devil's Head/Anderson 
Island disposal site. The Miaqually Wildlife Refuge is only a few miles tn 
the south, and McNeil Island just a few miles to tha north. The waters aro1111.d 
these areas support large concentrations of migrating and wintering water
fowl. The Nisq1.1Blly River supports a salmon run which attracts some bald 
eagles. DJring eeasons when waterfowl end salmon are not readily available, 
gulls nesting an McNeil Island, surface-mri.mming fish, and carrion likely 
provide the food source for the eagles nesting on Anderson Island. 

(J) Bellingham, Both proposed disposa1 sites are 1n Bellingham Rsy. 
'!'he south site is the preferred site primarily because it is in an area of 
significa.ntly lOlfer numbers of Dungeneaa crabe th.an the northeast site. All 
other marine resources are relatively low in 11umbers (eu:ept pa.ndalid shrimp) 
and are rather evenly distributed throughout Jlelllll8bam Rsy a.nd at tbe two 
potential disposal sites. 

Three bald eagle nests were identified by JIIIS near these sites, sll of them 
about 2 miles from the south (preferred) site. Two of the nests are 1111 
Portage Isla.nd, and one 1B on an island in Chud:aDUt Bay. 11tese nesting bald 
eagles presu.m.sbly feed OD. the glaucoua-inged gulls that have several colouies 
near Lummi Island as well as in Cb.uckanut Bay. A.gain, bald eagles will feed 
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on whatever is most readily available, 1111d at 1101D.e seasons this 11111y be 
surfsce-IDdmming f16h. Wintering eagles, whicb DU111ber about .5 to 10 birds in 
this area, have a slightly better selection of birds to choose from as water
fowl concentrations become quite brge between llel.11ngham and Samish Bays. 
The Nooksack River eupports salmon riJDS, which provide an additional food • 
source to bald eagles, 

(~) Port Angeles. Co1111ercial psn4al1d shrinp, scallop, and sea 
urchin specie.a were fow,d st the proposad ZSF for Port lmge.l.es. The abundance 
of shrimp was found to vary with the seasoo, such that the PSDDA. agencies feel 
that timing of disposal of dredged 111Atertal, 11111tfl on discharge volume, and 
other restrictions would prevent impacts to the shrimp. During tbe fell and 
winter, SOiie of the birds that stay 111 the Strait 0£ Juan de Fuca 11111y fly or 
eYim through the area of the ZSF but tha ZSF is not a specific co11eentration 
area for waterbirds. No bald e.agle nests were indicated to exist uear this 
ares by dther WDlol or l'VS. In addition, v.,ry few sightings of hal.d eagles 
e:dat from the Port Angeles aud Edi:!: Hook area for auy tillll! of the year. 

(5) Port Tovusend. Karine reaources for the Port Tovuaeud ZSF were 
fouud to be essential.ly identical to those of the Port Allgelea ZSF, e:i<cept 
that bird concentrations are more likely to occur near the Port 'lbVMend ZSF. 
As for Port Angeles, ti.m.J.Dg, limits on discharge volume, and othe.r restric
tions on dredged 111Bterial dispoBBl would he expected to avoid impacts to these 
resources. 

Two bald eagle nests erist on Protection Islaud, nearly 5 miles from the ZSF. 
These eagles ban ample sources of prey as a result of the breeding colonies 
of gulla and marine birds on Protection Island. Duriug migration and winter, 
up to a dozeu or more bald e.agles have been observed at nearby Sequim Bay, and 
several more e.aglea winter oe.ar the D.Jngeueas River a fev miles to che weat. 
These areas are noted for their high couceutrationa of waterfowl and marine 
birds during the spriag, fall, and Yinter seasons. 

(6) Point Roberts. Ho concentratiOUB of fish or shellfish were found 
at this disposal site. Pacific cod 11.nd Fnglish sole were caught near the 
site, the latter in enough nU1D.bers to he comnercially valuable. 

It, bald eagle nests were reported by either W1'1 or F\IS near this proposed dis
posal site, Ouly a small number (lesa than five) apparently spend other 
season.s on the mainl11.nd to che e.ast and Point Roberts to che north. A few 
eagles also Yinter on nearby isl.all.da, such 11.8 Sucia and Katia. Waterfowl con
ceutrationa are not great in chis general Yicin.ity, thouah a fev miles to the 
southeast 111 Rosario Strait numbers can get quite large in the fall. 

(7) Rosario Strait. t11ia disposal site is located in an area of 
extremely high tidal. currents. Benthlc and fish resourcee were foi.md to be 
quite low at chis ail:e. Waterfavl concentrations can become quite large in 
the Yinter, but drop off sharply in ocher seuone. 
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Five bald eagle neste were reported to be 1n the vicinity by 1m,1, all but one 
of them within 2 llliles of the disposal site. l'tume eagles likely fittd a good 
food source lll the gull sud seabird colonies of Bird and Belle Rock.a. During 
the winter, this southern portion of Rosario Strait 1s quite important for 
waterbirds of all t.inds. Bald eaglee are also quite numerous during the 
winter in thiB region. 

c. Impacts to Bald Fagl_es. 

(1) General. 1111.ld eagles are preaent throu,ghout the year near all 
tlue dispostl arus, ezcept for the Pott An.gales end Polllt Robe.rte sites. They 
feed on Wetever 11111y be preseut (ducks, gul.ls, live surface-sw:lmll..1o.g fieb, 
de11d ani&'ll6 washed ashore, etc,). Concenttetioo.a of birds or fish are help
ful for prey-,,.apture success. Some of the disposal sitee are located within 
relatively large bird concentrati<JllB at one season or BDOtber. 

In siting the disposal areas sway frtmt cu=ente, benthic and eplbenthic 
resources, shipping lSDea, etc., bird coccentrsti011s areas coul.d not al.ways be 
avoided. Nevertheless, PSDDA plBDnio.g bes salected deepvater disposal sites 
that result lll nlnimal. environmental. impact,, SDd min!11.11l human use conflicts. 
Concentrations of birds and fieh are not expected to be directly affected by 
PSDDA disposal. sites, but s smal.l percentege of an1A9J.s would likely suffer 
SOllle effects. 'I'he oal.y potential direct i■patts of deepvater disposal. on 
vaterbirda and fish would appear to be fr011 disturbance from relatively infre
quent disposal activity and as the result of short-term, generally lo=lized 
turbidity, temporary lose of prey source, and potSDtial 1.mpacts to llltertidal 
organisms from drift of fine-grained disposed 1111ter1Bl. Turbidity limlta 
visibility and IIISkes feeding difficul.t. Fortuoataly, turbidity is local.ized 
and temporary; furthermore, waterbirds will avoid the turbidity plume and feed 
elsewhere. In the nondispersive sites, newly disposed 11Sterial. may cover the 
bottom to several feet deep, thus burying some of tbs organiSIIIS thet may be 
living lll the substrate. H011ever, at all disposal sites except Ilellingham the 
bottom is at least 230 feet belOII the surface. Few birds dive this deep 
(cormorants and loons may), vhich liodts the impacts to a few species, none of 
which are regularly preyed upon by bald eagles. Finally, even if the nondia
persive disposal areas do not recolonize as eipected, the tocal area of impact 
is small relative to the potential feeding area in Puget Sotmd. Waterbirds 
and fish are mobile; also, the sites selected rill have relatively low biolog
kal p-c,oductivity prior to disposal, such that the loss would be 11iniaal. Al: 
dispersive sites, the bottom is not a c011cem since much of the 111Sterial would 
not stay st the d.ispoeal aite; lllstead it would be carried off by strong cur
rent,, and spread over relatively large distances. It is falt that, aside from 
a slight increase in rorbidity, the dispersing of 11Ster1Bl 11111y actually pro
duce a lesser overall 1.mpact than disposal at nondispersive sites. Hore 
restrictive disposal guidelines ate being co11Sidered for the dispersive sites 
becaLJ.Se monitoring will n.ot be practical. A potentially greater risk from use 
of dhpersive sites is that a larger 1t1110unt of 1a11terisl could. drift to inter
tidal areas. However, only relatively &mall volumes of dredged 1111terial are 
erpected st fllOSt sites over the 15--year forecast period. t.ccordingly, the 
potential loss of intertidal organisms from drift of disposed 11,11terial. is 
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considered to be alnilD&l. and vould not be erpected to affect nterbirds or 
fish. Finally, all 11111teriala disposed of in deep water will be pretested to 
eneure that only suitable material will he dispoaed in deep water; all other 
material v!.11 he disposed at special confined sites. thus, aniilalil are not • 
erpected to be affected by coota.minants. Since tbe bald easie prey hul! 11oul.d 
not be affected, bald eagles would not be affected fr<• the standpoint of food 
source. 

Other potential effects aasocl.ated "1th the dispoalll areas pri.liarilY toeii;tle 
hum,m diBturbance and noise froa dispo68l barges. :typically, barge oper&tion 
does not disturb tmterbirds; often barges even attract gulls. Bald ugles 
likewise are accustomed to veosela of all size,n oa Puget SoUDdl the 1ttttoduc
tion of barges to unl011.d dl'edged matl!tial is not erpected to disturb i:h~, 

nie following paragraphs briefly describe any variationa ftDI" the above 
discusaicn that may e:tlst 111th ""'ch site. 

(2) HisqusllJ, Impects to Hisqually srea resources would be e.-pect,i,d 
to be similar to those described 1n tbe precediDg par1111rsph. The Ciro ptopGsed 
disposal sites are ooadispersive sites, such thst concerua vith drift of Mte
rial into the N:l.squally Delta ar""' are llini.m.1.1:ed. Because of thill 8Dd tbe 
reasone erpressed in p11rsgraph 4.c.(1), DO t.mp11cts to bald ekgleB .-uil1d be 
erpected at these dispo&al sites. 

(3) Bellingham. The BeJlfnghal" dispossl sites differ ft(m the rest 
:Ln that they are in water apprmdmately 100 feet in depth. this relatitely 
ohallov depth means a greater 011111ber of div.lug birds could make U8e of the 
benthic resources than could at the deeper Bites. Since prelf.ilin.atj atuB.ies 
irulicate that, ercept for crabs and p,mdelid sh:ri.mp, benthic ail.d epibt!nthie 
resources 1n Bellin11ham Bay are of relatively lov nUllbera, 1t appears poten
tial 1mp11cts to diviDg birds vould be sma.ll. By e:rtension, t.mpacts to hald 
eal!lea through loBB of potential prey seems remote. Otherw:l.se, impacts fro,. 
use cf either disposal site would be erpected to IIUCh ae described fo 
p&ragraph 4,c,(1). No 1.mp11cto to bald eagles are erpected. 

(4) Pdrt Angelea. 
posai site bes bel!ll noted. 
not eip11cted. 

Little bald eagle u&e near the Port Acgeles dU
Potntial iapacts to bald easles at this site are 

(5) Port Tov:il.send. 'lhe Pert '.lbvnaend ZSF is located wlthib an are!! 
of high sUlll'"l'.r and fall bird uae 1n the Strait of Jus:a ae Puca. Tbi!ile lite 
breeding 11&rine birds frm1 colonies at Saith Islmid and Protection lsland, h 
vell as from ll&JlY other a111111l rocks SDd ililaods :Ln the San Juana and Haro 
Strait. As described in p11ragraph 4.c.(l), no 1Jlpects to these birds would be 
erpected fr0111 uae of this dispoaal ofte. the large. nllllhete .,f bald eagles to 
the sooth of Protection Island outside the breeding aeason W<Juld not be Dear 
the disposal site nor come in contact with the barg~ traffic, e:rcept ori 
occasion (the princip11l source of dredged •te'tial to ha disposed cf 11t tlih 

17 • 



• 

• 

site would be fr0111 Port 'I'ownseod, north aod ea.at of the ~center~ of eagle 
abunds.nce st Sequim and Discovery &ya). thus, uo impacts to bald eagles st 
this site are eEpected. 

(6) Point Roberts. 
receivee little Ulle by bald 
from use of this site. 

Few 11111rine resources exist 
eagles. No ill.pact& to bald 

st this site, and it 
eagles are ezpected 

(7) Rosario St-rait. Th.is disposlll site is near the higheet number of 
bald e.aglo,11 of tbe Ph.Ilse II Bites. loot only are five nests 1ocated close hy, 
but there is a regular and predicC&hle winter population 0£ bald eagles itt 
close pro:tlmity to the site. As vith all other Ph.Ilse II sites, the primary 
concenw are vith disruption or impn.ct to the bald eagle prey base, sod direct 
disruption 0£ bald eagle.a through bullau d1.llturbance. The latter concern 1.e 
addressed first: the proposed disposlll area is adjacent to highly-traveled 
shipping lanes, vith frequent pe.sBB.ge of ferries and ships of all descrip
tions. The bald eagles that nut and winter here are clearly accustomed to 
Sllch shipping a.ctiv1t1ea, or they would not atay in the area. Oc:casioual 
passage by barge snd tug is not erpected to disturb bald eaglea. Since con
centrations of bird& are important to bald eagle& for feeding, it is important 
to note that the nesting colan.les of Bird .s.nd Belle Rocke J.ikely provide the 
most dependeble prey base for nesting eagles. In addition, the highest con
centrations of wintering marine birds occurs in Rosario Strait south of 
Decatur Island. AU of the dredged 1111.terial to be dumped st this Bite would 
come from the north or the east of Fidalgo Island. Thus, the 11.ovemeuts of the 
tugs sod barges to snd .from the disposal site would not generally croae bald 
eagle flight paths. The occasional. bird concentrations thst might occur at or 
near the disposal site during dispossl operations would not he significantly 
impacted for the reasons erplsinfS'.I. in paragraph 4.c.(1}. 

All other impacts to marine resources would be siallar to those descr1bed in 
paragraph 4.c.(l). Thus, no impacts to bald eagles would be erpected. 

5. Conclusions, 
1mplern,,utat1on of 

No impacts to hllld 
Phase II of PSDDA. 

eagles are e1tpected to result from 
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United States Department of the Interior 

nsu AND WlLDUFE SERVICE 

March 29, 1988 

Fish »nd Wildlife l,;nhancemenl 
2625 P,ukmonl Lane SW, Bldg ll 
Olympi", Wash.ington 98:JOZ 
206/753-9440 FTS 434-9440 

II e : 1-:"l Rll- SP-108 

11.P. Sellevold, P.E. /.lf,J f§P,,, ~X~v,-,,o{.¢'J//,'_;,?i?4 
Chief, Eni,ineer;ng Divisi9'<1;- ,,. 
Seattle District, Corps of ~ngineers 
['.0. Bo>< C 3755 
Seattle, Washington 

Dear Mr. Scllevold: 

98124-2255 

As requested by your letter, dated February 29, 1988 nnd rec:e1v.,d 
by llS on March 1, r have attached a list of endangered and 
lhreaten"d !<pecies (Attachment A) that may be present in the area 
"f the proposed PSDDA Phase rr zones of Site Feasibility in non
central Puget Sound, Washington. The list fulfills the require
ment of the fish and Wildlife Service under Section 7(c) of the 
Endangered Species Act of 1973, as amended. The requirements fo,
Corps uf Engineers compliance under the Act are outlined in 
Attachment H. 

Should thce biological '1SSessment determine that a listed species 
is likely to he affected (adversely or beneficially) by the 
project, the> Corps should request formal Section 7 consul!.ation 
through this office. Even if the biological assessmer,t shows a 
"no effect" situation, we would appreciate ro,ceiv1ng a copy for 
our information. 

Your interest in endangered species is apprec:iated. If yuu have 
"ny additional questions regarding your ,·esponsibilities under 
1he Act, please contact Jim Michaels at th<e above phone/address. 

Sin<eerely, 

~~f?e,,~ 
Lynn r, Childers 
Acting Field Super~isor 

Attachme'nts 

,· 

cc. 

11D11' (Nongame) 
ll'NHP 
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l. T STF.D A ND PROPOSED END /\NGERf.D ANn il:IRF. ATB'NIW :S PF.C H:s A NJJ 
CANnJnAtK srRct~~ THAT MAY OCCUR WITHIN TUE AR~A OF THf ~uo~o~tr 

PHU I·: T SOUNll n R~DGF.n n ls rosA L ANA.L YS 1 S ( PS n llA) PHA SF. ft Z(i N Im ar 
SJ TE rF.AS iB IJ. l TY (ZSF) IN CtALLAM ~ JE ~FERSON I PiERCE, SAN JUAN, 

SKAGTT 1 THURSTON, AND WHATCOM COU~TlESi WASlll~GTON 

1 - 3-8 8 - SP·- 1 0 8 

LISTKD 

~ald eAgle (Ha]iae~tus leucoce2h~1us) - Nesting activili~s oc~~r 
fr-om about January l - August 15. The fol lchdug- nl:!s l ihg 
t.P-rri 1 uri~s ar-e found in the vi ei ni ty of the proposed zune~: ijf 
site feasibility: 

~1 d e._.r_~_Q!l/. Ket. r on ZS F 
Tl9N RlE S4/l7/20 

ll_e vi J_s _ H ,~a.d ZS F 
N{111e 

~~llinghem Bal ~E ~ntl South ZSF 
T37N H2E 57/18/24 

(Also, wiutering b~ld eagles concenlrBte in the ~icihily of 
BelJjngham Bay from about October 31 lo H~rch ~l.) 

Ro.s:_~-~-i o St 1·a it ZS F 
T35N Rl W S2:li27 
T:~5N IU R S22/2fl 

(Alsu 1 winl~rinlf bald ~~gles concentrHle ~round ttdqlgo 
ls 1 an(J, to the southeast of th is ZSF I fr-om about October 31 t-o 
.Miuch 31.) 

EQ_i_:_t._ Townsend/Strait of Juart de FucA. ZS F 
T3lN h2W 533/34 

~~diz __ Hook/§t.rH_i l. ___ uf Jua;n de Fuca ZSF 
None 

Pt -__ f~ob(fftsLSoulher-n_ Slra!t of _Georgia ZSF 
Nnne 
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Maj,n c:oncerns that 
ass<>ssme.nl of project 

should be addressed 1n your· 
impacts lo bald eagles are: 

I. Level of use of the project area by bBld e.Ag]es. 

hiolugical 

" ~ffecl of the project on the eagle's pri1rnry foo<l slo<:ks and 
fon,ging areas in all 8reas inrluenced by the project. 

::. lmp.1cls :froo, short- and long-ten• disposal ope.rat ions o:f 
dredged materials (;.e., habitat degradation/contamioatior,, 
incrcase<l human presence, increased water vessel trnffic:, 
p\evaled noise ]<>vela) which may result in disturhance to 
bald eagles and/or their avoidance of the project area. 

PROPOSRD 

None 

CAKDIDATE 

Nnne 

~ttachm"'nl A 
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~~CTID~ 7(ft) ·- Consultatlpn/Conf~rence 

Re~~lr~•: J. Federal agenc1ea to uttlize lb~ir euthorlL1•a to catrY out p~o9re•~ A 
to con~erve endangered and t~r••tened •p~cie•; W 

2. Ccnaultation with FWS ~hen a federal 6Ctl&n •~Y •fi~ct • lJeted 
■odangerad or th~••ten~d apetiee to ensu~e thet ~ny a~tl0n 
eu~hc~J%ed~ funded, er c•r~ied cut by• {eder•l ~gene~ J• p9t ll•~lf 
to Jeopardize the continued exiatence of 11•ted ~pecia• OT re•~lt. in 
the de•truction er ad'ieUe •odlf lee.ti on al crJ Ucel habf.hl. The 
p~ocee~ i• initiated by the fed•r•l -agen~y after ~h•y h~v• d•ter•io~d 
it their ectlon aay aifect CadveraRly QT be~e{lcl•llr) • Jl~ted 
• P,'1!c:1 e•; end 

3. Ccnfa~ence with F~S whan a federal action i• likely to J~op~rdiz~ the 
continued e~tatenee 0£ • propoaed spec1ea or rea~lt 1n d&Bt~~~tipn or 
• adve~ae •od1ficat1cn of proposed cr1t1c4l hobtt•t• 

SECTIOW 7Cc) - Biol0giesl Aaae~•~•nt !or Conatruct1on PrQ,_le~ts 11 

Requirea federal ~genclea or their deaignee• to prepare o Biolo9ic•l AaaeBa•ant CBA) 
for canalruct1on prcJe~t• cnly. The purpose of the BA is to idantify •ny propcaed 
£nd/cr llated Bpecies whi~h lalarq lik~lv to be affected by a co~structlon proJect, 
The p~ocea• ja 1n1t1ated by• federal agency 1n requeating • 11at 0! p~opoa~d and 
l1ated threatened end endangered apec!ea (li•t attached). Tbe BA •h0uld be 
coapleted ~ithin 180 d•ya •ft•~ it• Jn1t1al1on (a~ vJlhin •uch e tl•e pa~iod •• 1• 
•utu•lJr e9reeablel~ I! the BA Janot initiated withln 90 daya gf recqlpt of the 
specie• liat, please verily th& accuracy of the liat with c~~ Servi~,. No 
1rre~ereible co~~1t•ent o! resource• ia to be aad& during the BA precess ~hich ~ould 
result in viclation of th~ tequlre•enl• under Section 7(a) of the Act. Planning, 
deai~n, and •d•1n1atratlve ecticn• ••Y be ta~en; however, no ~on•t~u~tJon ■ GY begin, 

To coaplst~ the BA~ rou~ agency or it• d«5l9nea should! (1) conduct en a~site 
inape~~tpn of the are~ to be affected by the pr0poaal which •ay i"clYde • dRlelled 
sur~~y ci thR a~ea to deter•ine lf the ap•~lea 1• preaent ■nd whether •~Jt4ble 
hab1tat •xl•t• ior either expanding the ~xiating populaticn Q~ pGt•~t!al 
re1ntrod~ct1on o! the apecte•; C2) revl•w literature •nd ac1ent1!1c d•t• to 
deter ■ in• apeclea dlat~ibU.tion, h•blt•t n•ede, and other biolaiical ~equl~e•ent•~ 
(3) 1ntarvJe~ e•perta includini thee• ~ilhln FWS~ National Ka.1ne riaharie• Servic•, 
~tele cane~rvat1cn depart•enta, un1vara1t1••• end othera who ••r have d•t• not yet 
publiabed 1n aclentlfic lJtar•tur•J C4) review and analyze the e!!ecla of the 
propoaal pn th• epecle■ Jn ter•• ol lndJvld~•l• ~nd popul•tiona, includJng 
cona1der•t1o" of cu■ul•t1ve ~ffpcla of the propoa•l on the •pe~ie• ■nd Jta h•b1tat: 
{5) •nalf~a •ltcrnat1ve ectiona that ••Y provide conaerv•tion ••••ure~; end (6) 
prepare • report do~uaentJng the ~eaulla, including• di•cua~1on Qf al~dy •ethQd• 
~aed, any prqble•o enccuntared, ~nd other relevant in!cr•ation. Upon cQapletion, 
the report ahould be io~wa~ded tQ our E~d~ngered Specie• PrPJect Le~d~r, 2~25 
P~rk•Dnt Lsne s.w., OlyapJa, Wa 9SS02, 

1/ ~eonatr~~tJon proJect~ aoana &n1 •oJcr f~der•l action ~hlch ei9nl{lc•ntly 
effe~l• the quality of the hu•oo environ•ant (~e~ulring •nd EIS) d~•lgned 
prl•1rily to reault in the bu1ld1ng or erection of ••n-••d• atrwclutea •uch a• 
d~••, buJldlnga, ~osda, p1pel1ne•, chennel••· and lhe llk•. Thia ln~lYdea 
federal ect1ona 8uch aa pcr•lta~ grant•, llcenaea1 or othe~ for•G of feder~l 
•~thorl~elion er epproval Mhieh ••Y r~ftult l~ con~t~uctlon. 

A.-i, 

-



• 

-----· 
United States Department of the Interior 

nsn AND WIWUFE SERVICE 

July 27, 1988 

fi. P. Sellevold 

Fish and Wildlife Enhance .. ent. 
2625 Parkwont Lane SW, Bldg B 
Olympia, Wash1ne;tnn 98502 
206/753-9440 FTS 434-9440 

Chief, Eng1neering Division 
Seattle District, Corps of Engineers 
P.O. Box C-3755 
s-,attJ,., W/Jshington 98124-2255 

00a~ Mr. Scllevold: 

Re: 1-3-88-1-182 

COE Heferenc"; 
Regulatory Branch 

This is in response to your letter dated May 31, 1988, and 
,·..,ceived by us on June 2, transmitting your biological assessment 
f,,, the prc,posed Phase II Puget Sound Dredged Disposal Analysis 
within Puget Sound, Washington. 

We have ,·evicwed ycur assessment and concur with Y<Htr finding 
lhat implementation of the proposed action is not likely to 
H<IV<ersely affect the bald eagle. The U.S. Army Corps of 
Engineers has complied with the requirements of Sections 7(a) (2) 
and 7(c) of the Endangered Species Act of 1973, as amended, 
ther,,by concluding the consultation process. 

If yc,u hGvc any questions regarding your respons1bilitie;s under 
I f,p Act, please contact Jim Michaels of my staff at the above 
phone/address. 

Sincerely, 

µ/'~ 
- J,,hn H. l(,arhow 

Acting Field Supervisor 

WDW, (Nongawe) 
WNHP 

. ' • 
"' ,_ . ' 



Planning Braqch (lll0-2-1150b) 

aollaed A. lclrmitten, bgional Diractor 
.._,ional Narine riaberie, 8enrice 
North-al bgion 
1600 Sand Point Va7 lk>rtha.ul 
BIN C-15700, Juilding 1 
Seattle, Vuhington 98115 

be•r Mr. Schil.ltten1 

MAY 3 ! 

lncloted h .. biolo1lcd .. uu-nt (BA) evduetin& Lhe 
po••ihle effect& of rb••• II of the Pua .. t Bound nredg .. d ni1po1al 
Aual7&!.• (PSDDA) ou ••ven •P•clu of -ri11e --1■ •~ o:ie tu. 
turtle. Plw1e l of the 1tnd7 dealt wllh central Pu&el Bound 
(lqretl, Seattle, and Tac011&) ar,:l la nearing c-pletion. A 
blolo1ical ... • .. •••ent for Ph••• l •a• tranrmitted lo 7ou in 
rebruary 1987 an<I duen,illed thal Pha" l vould not ret11lt in 
lapacta to any of th&tl li,ted aniut,. Tour re1pon•e of 
rebn .. ry 19 1 1987 conc11rred vilh thia clfflcluaion. 

Tour lett..er of April 1, 1988 .. ,•in identified theae .. ight 
.. paeie1 •• being pruenl in the !'hue 11 'Pugel Bound .. .._ .. aft<! 
therefore pol .. nlially affected b7 PIDl!A. The11 ,p .. cle1 .. re .. 11 
li■ Led •• end:angered in 1/nbingtoa Do tl,e red,nl Lill of 
ledenau•d and Threatened Vildlife 111d Pl&ntl, 

The u co..cludu that l-.pleunutlon of Phue It or PSDDA 
would not n1ult in iapaet• to any of lhe ei1ht 1pecie1. If fOU 
wi1h lo dhcuu the IA., pl&ua clll Kr. kn BruJ\Der at lelepho11, 

Br111111er/rh/36. 
25 !Yy BB 
524H, 

(206) 164-'62&. VAXl':MAJf/EP-lll 

cc •/eocl1 
I.RS (Weinunn) 
llllS (V11'.na11) 
PSDD.\ (Urabeck) 
OP-tl.P (Jtend:all) 
18§ {Bjce/Bruu11er)) 

IM:lo,11re 

llecerely, 

•• P, BellaYol<I, Poll, 
Chief, 'ln1!.11uri111 1lhidoTt 
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CllfPS-EP-!lt 

PUGET SOUND I&EDGED DISPOSAL ANALYSIS 
BIOLOGICAL ASS!5SMDiT ON MARINi AN'lMALS 

!'CR THE l'WE II M.l.A (NCllTB AND SOU'IH PUGET SOUND) 

21 April 1988 

t. Backgr;ound. 1'he Puget Souc.d Dredged Dl•poaal Analysts (PSDDAl is a pro
gram far the aanaaement of untOD.fiD.ed. 1 open-water disposal of dredged mate.rial 
in ..-atera of Pbget Sound. 'Ihe program includes: {1) deatpation of accept
able diapo•al •1tes. (2) definition of dredged aaterial evaluat.i.on procedures. 
aud (3) d1apoeal ■ite MnapDent plans. 

n.iring the llld-19BO•• there -.as heightened public and agency concern o'lf"er the 
long-ten. enviromaental bu.1th of Puaet sound and the role dredsed material 
played in perceived vater and ■edhlent quality proble1111., Questigna we.re. 
raised O'l'er the project-by-project dredged 111.terial evaluation proces.aee, &nd 
a011e lelt that the uiatlq public dieposal aites .ere not at the oe.s:t"' loca
tions. 'Ibis aituation, comb.tne.d with the. fact that permits for some of the 
disposal •tt.e■ had expired. created am.certainty with regard to future disposal 
of dredged mterial and highlighted the. urgl!l1cy of h8Ying an acceptable 
dredaed material d.iapoaa.1 progru. A propo■ed proarem baa been developed 
through a apecial Federal-Stat& cooperative atudy. ... 

the O. S. Anry r.orpa af :!Qginnra (Corpa), u. S. EavtrOGmeJ:1.tal Protection Agency 
(EPA). WaahinStGD ~pa:rtmeot of Natural Rnources (DNR.) 1 and Washington 
Depertaea. t of &::oloSY (lcology) began the PSDDA study in April 1985.. 'lbe 
• tudy is being coo.ducted in cwo over.lapp.lng phases• each approJCim tel y 3 years 
in length.. Pbaae I covers central Puget Sound, 1aclud1a.g the Sound' a major 
urban caters., Tacoma. Seattle, and. herett.. Phase 111 initiated in A;,ril 
1986, covers the n.orth and 1outh Sound a:rea, includiug Oly111.pia, Port Angele.a, 
and. Bellingba. (see figure. 1). 

'lbe aaa.1 of 115D.n&. ia to provide. envirc:uaentally safe and publicly acceptable 
gu:1 del ines gove.raJ.ng 1mcca.f ined , open --vat er d iapoaa.1 ot dredged mater .i.a1 , 
thereb:, tmpraving eonsiate:a.cy and predictability in the detlsioD.IPllkins process. 

The Corpe ia tbe lead Federal a.gene:, .for thia ■tudy and •• such has responsi
bil it:, for •etJ.na the requJ. re.men ta of ■ect:!on 7 of the !h.dange.red Spec.i.es Act 
of 1973., aa amended (Public Lav 97-.304). Seven species o~ mid&la:ered 11balea 
and ca.e a.dangered aea mrtle are fomd in liaab.ingto:a ••t.e.r• accordin,g to the 
April l:1 1988 lette:c:- frcm X..tional Karlne. Fiaberiea Sernce. these are the 
sperm whale (Phzaeter macrocephalu■) • gray 1fbale (lacbrichtius robus tus) f .i.n 
llhale (Balaenoptera ~alus), aei whale (B. bore.alie),. blue whale a: 
auaculus).. hUllllpback ale (Me,ept.,ra n.ovaean 1ae III right whale (&lbalaeo.a 
glacialia),. and lea therbact sea turtle Dermochelya co:dacea). This BA eval
uates the PSDDA ideu.Ul1ed. alternative unconfined, apen-water d1apoeal sites 
for the Phase II study area (see paragraph 2 for description) lor possible 
i■pacta to these ■peciea. 

A-27 



.... 

• ·port 

FIG.URE. l 
LEGEND 

fiiil Phase 1 _Study Are a 
Eic4•tlng Olspos~I SUea 

- Pll ■sa II Study A.rea 
Ed■ ling Dieooaal sues 

NEW PHA. SE II OtSPOSAL SITES 

• Pref etred Sita 

o A1ternaHve Sita 

-----

Bel I ingharn 

. 
Everett 

Tacoma 

-
A-28 



• 

• 

2. Project DescriptiOD. 

11. General. Sh: p.1blic .ultiuser UDcoofine.d, opeu-wstet disposal &itea 
have been identified which 1rlll partially meet thl! future dredged 11aterial 
disposal needs of the Fhase II .ree. lb.e sites, wb.i.le varyiq in she pri-
11&r1ly due to be.thyme try, average about 318 acres 1.11 potential bottom impact 
area Cabout 4,000 feet in diameter). Fach site 1.llcludea a 90G-foot radius, 
58-acre surface diapoaal 11:0De within llhich all dredged material must be 
released. 

Ulcatioos for the preferred disposal sites -re sought that avoided important 
biological. resources and bWDarl use actirltiea. P:l.gures 2 through 8 show the 
Fh.a11e II disposal Rites, including the cun-ently preferred and alternate sites, 

b. Overview of Disposal Site Selectioo Procua. 7'he aite aelection 
process used by PSDDA utilized e:tlstiq informatiOD 1.11 combination with field 
studies to ideatify preferred and elternative disposal sit<'!S, nie approach 
used ia Iii.mil.at to that described 111 the EPA end Corps workbook entitled 
~General Approach to Designation Studies far Ocean ~edged Material Disposal 
Sitesft (EPA/Corps, 1984). Stepa of the site selection process were 88 foll.,..s: 

(1) Defi11e general siting philORopby. This step addresses disposal 
philosophy {i.e., whether sites should be. disparsive or nondispersive), 
general siting locstiODS (i.e., ocean, strait, O,l' soimd), and number of dis
possl &ites.) 

(2) Identify selectioo factors to delineate Zones of Siting 
Feasibility (ZSP's). nits atep Ul!les erlsting information on biological 
reaources and human Ul!le activitiea ro identify general areu where disposal 
sites might be appropriately located. 

(3) Ccmduct field studies 00 the ZSF's. field and model studies are 
conducted to fill key data gapa a.od gather 1.D.for:matiOD Oil the phyaical and 
biological cooditions of the ZSF's. 

(Ii) Identify preliminary sites vithi.n the ZSF's. 
the ZSF studba ia used to identify prel111io.ary locations 
1'1thin the ZSF' s. 

Information from 
far dhpo..al sites 

(5) Identify preferred sites. Infor:utioo from the site-specific 
studies 1s used to identify preferred and alternative sites within the tSF's. 

bistiog DHR disposal sites were considered in the disposal site selection 
process, but none vere found to •et the site salectioo factors discussed 
bal.,... All cooperatiq agencies in PSIJDA agreed early on that no special a 
priori consideration would be given to the e:r.istill.g sitea, bacsuse of hWISD 
use conflicts and envirOllllental c011ceroa 111th past dredging and disposal pro
tocols. N1 objective site selection process was used to minimize environ-
11ental and hlllllllil usage conflicts as EJcb as possible, and erlsting sites 
adequstely meeti11g the site selecti00 factors Md coostraints vere s.iven equal 
cooaideration with other potential sites. 

3 
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Early 1n the PSDD.A study it vas determined that unconfined, open-water dis
posal sites should be relatively noodispers1ve. rather th.aD dispersive in 
11ature. Placins dredged IIIBterial 1n nondispersive sites stvea site muagers 
the ability to 1118.int:ain better eoottol and aceo\llltability over site condi
tions. '.!his 1s particularly i111porta11t when chemicals of Cffl>.cer:a ,.,., be 
present 1n thi! dredged material 11nd it is necessary to 11.iuimize the u:posure 
of important resources. In the Phase II ar..,., only ait"s 1n south Puget Sound 
and Bellingham Bay were found that could meet this objective.. The other four 
preferred sites are located in h!ghly dispersive envirommmts. 

c. General ZSF Selectim Factors. Three gl!!Detal ZSF aeleetioo factor& 
were identified early in the PSDDA &tudy. It was deteI'llined that ZSF's 
should, to the 1111.:dllUII l!Ztf!Dt possible: 

F1rst, avoid high energy areas that woW.d disperse dre"3ed material 
significantly beym,d the dieposal site area. 

Second, avoid signifiu.nt adverse i11p11cts on foodfieh, shellfieb, 
marine mammals, IID.d marine birds. 

Md third, minilllze interference with bUllan uses to the lowest 
practicable level. 

d. Specific ZSF Selection Factors. The three generel ZSF selection 
factors were further defined by nineteen specific selection factors (shown in 
table 1), Most of theBe factors are identified in l'ederel a.nd State regula
tions relating to dredged m11terial diapoaal sites located in 11&ter. l'he 
specific factors were mapped and overlayed to display areas vhere Biting 111ight 
occur with 11. minillll.llD of conflict. 

In contrast to the PbHe 1 disposel sites, which are all located in areas of 
1<1" bottan currents, the Phase 11 sites include both high and lov bottan cur
rent environme.o.ts. Wv current sites ari, preferable because they lend them
selvu to folloV'"'llp environmental ■onitorillg, u the dredged Mterial is 
ezpected to stay vitbin the site bounda-ries. Monitoring sllovs a check on 
pri,dicted conditions at and near th.a sites ud ~bles regul.&tory agencies to 
adjust oite m11nagement conditions if warruted. Nowever, with the uceptiOll 
of Be.llifl8ham Bay, no loestiOll& could be found in the north Sound aru that 
had lov currents and were also free of significant fish and Ghellfish and 
resource and hwna.n use conflicts. Therefore, the l'SDDA study te.ui, witb 
signifies.o.t input from resow-ce sge11cies tmd public interest groupe, has 
evaluated ud id&.11tif1ed high current or •dispersive• sites in the Strsi t of 
Juen de Pues near Port higeles end Port 1bwnsend, in Georgis Strait near Point 
Roberts, and in kosario Strait near All.scortea. These are areas 11here dredged 
11&terial will be dispersed both vhile it is fall:!na through the V11ter o:>llllllll 
and after it reaches the bottam. Because ■onitoring 1s not practical st 
dispersive sites, the atudy teBlll is considering more rutrictive diaposal 
guidelines than are required st the low curri,nt or •non-dispersive• sites. 
These guid.l'.linea include chemical and biological testi"8 o.f dredged aaterisl 
prior to disposal. PrelimiDary characterization of the dredged ■11terial 

ll 

A-37 



TABLE 1 

SPECl.FIC FACTORS FCE. lDENTIFICl.:rION OP 
ZONES OF SUING PEASIIIILITY 

1. Navigstioa activities 
2. Recreatiooal wies 
J. Cultural lites 
4. ~uaculture facilities 
S. Utilities 
6. Scientit:ic study •res• 
7. Point pollutioa. sources 
8. vscer intslr.ea 
9. Shoreline lBDd WII! desip,stiOIIII 
10. Political houndAriss 
11. Location of drsd111Da area• 
12, Beneficial uaelil of dredged •t:srisl 
ll, Fish/shellfish harvest ares• 
14. nirestened snd end.tmgered species 
15. Fish/shell.fish habitat 
16. Wetlmds, mudflats, s.nd vegetstsd 1hall0'11's 
17. Bllthymetty 
16. Sediment chsrscteristica 
19. lister currents 
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upected co be cooeidered for discharge at the Phase II disposal Bites sug
gests that the 111&terial is generally quite clean and •ost of the material 
vould uot preaant envitOllllll!Dtal problems if discharged at either the dis
persive or uondispersive Bi tea. 

e. Sumary of Phase II Site and Dredging Characteristics. Two of the siz 
Ph,uie I! preferred 11itea are located 1n lll'eu of low tidal currents and hm'e 
been designated nomllsperaive for a,u:,.aa;eaea.t purposes. 'Ibese are a site near 
the Misqually delt.a 1U1d s site 1n Be.111ngba11 Bay. The other four sites are in 
high current areae and have been desf.aoated as diepersive sites. 1bese are 
the Part Angeles, Port TCA111.8end, Point llobe:rta, mid l.o,Hri.o Strait Bitea. 

1'be antic.f:p,ted dredging voluae in the Phase II prea for the nut U year11 111 
7.2 111llli011 cubic yarde (c.y,), i.o ccaparLRoo with the 7,9 c.y. dredging 
durins the past 1.5 yeara, a sllght decrease 1n dredging activity, 

Not all 1118.terial that is dredged w:1..11 be alloon,d to 110 to the siI preferred 
disposlll. sites, although the Bites could easily scco11110date the forecasted 
volumes. While 111ost 11&terial is e:irpected to be clean enough by PSDDA guide
lines for disposal st these sites, smR 11111teri.lll will act11ally be used for 
other purposes such es port teniillal and industrial land devalop111e11te. 
Materisl not clean enough for disposal at PSDDA sites trill require special 
conoiderationa and placement at confined sites, 

(&:ology 1& beginning a special study this y,,,ar th.at sddreHes 11111terial thst 
is uneuitsble for imconfined, open-vnter disposal.) 

J. Methods. 
interviewed. 
u.eed in this 

Individuals lr.nOll'ledguble of 1111rine animals .... re contacted and 
Available literature wan reviewt,d and pertillent infor11111.tton vs& 

aesess111ent. Rli!ferences pre Usted at the and of this aaaeeament. 

4. &pected Iiitpacts of PSDDA on Bald Esglea. The following section is 
divided into three IIIEljor subsections: Deacripriona of the Environ.a,ent, llae of 
Puget So,md by Endangered Karine Allilll!lla, and Potenti.111 llllpacta to End1mgered 
Marine Animals. the second subheading is further broken doWD to: General, 
}11squally, Bellingbal!I, POJ"t llngales, Port towruiend, Point kobe:rta, and koeario 
Strait. the third subheading 1a broken down to: General, Hisqually, 
Bellt.ogbwa, imd Port Angeles. 

a. DeacriptiOD of the Envir01111e11t. Puget Sound is an inland arm of the 
Pacific Ocean tbet cmmecta to the Pacific tb:rou,ib the Strait of Juan de 
Fuca. Puget Sound ta not in the direct peth1111.y of -rine MIIIIDBl lligrstion 
routes, ad cODSequently is seldom used by -.arine .._i.. HOll'eVer, the Sound 
ta rich in re11ourcea and when -rt.De -.anmala do ve11ture into this 1.nl.and ~sea~ 
they find protected bays and food. 

b. llae of Puget Sound by Karine Jmiaal11. 

(1) 
111 this BA, 

General. 
the right, 

Of the eight species of 11.llted aarine anim&la diacuased 
blue, set, and spera vb.ales and the leri.therbaclr. sea 

J.J 
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turtle have been observed with certainty in the inside waters of Washington. 
'!.'he blue whale has never been verified from the inside waters, th11Ugh it is 
speculated thats whale identified sa a fin whale in 1930 in Shelton may 
actually have been a young blue Wale (National Marine Mammal Laboratory, 
1980). This fio whale sighting is la2-one of oDly two sightings in Puget 
Sound, au.d the chsnces of it occurring agsto iD Puget Sound are quite remote. 
Because of the rarity of these si2 species in Puget S0UI1d, they are not dis
cussed further io the BA. Only the gray and hwpback whales regularly pccur 
1c Puget Sound and are discuased belov. 

Gray whales sre regularly, though infrequently, sighted in Puget Sound. 'l.'heae 
iDdividuals are considered stragglers which IIIBY or 1118Y not feed wbila in Puget 
S0UI1d. Some of the few recent sightings of gray wb.eles in Puget SoUDd have 
been relatively close to some of the disposal sites. In most instances, the 
whales were present for no more than l day S.11d were not seen again in the same 
area. '!.'he 1.mplicatiOll is that tbe whales are Mp,assing throughM (and in all 
likelihood not feediDg) aud find no special attraction for any one area. 
H""ever, one possible ezception is a group sighted iD Hood Canal in 1979 and 
seen again J days later Dear Part Tovnaend. 

'!.'he humpback whale generally inhabits coastal and offehore water11 hut doae 
eDter protected inside waters on occasion. In the eastern narth Pacific Oc:e1tn 
this species ranges from the Arctic to southern Callfomia in st111111er and 
occupies tropical waters in winter. The north Pacific population is esti11&ted 
to be about 1,000 animals. 

furing the first part of the 20th Century thill species was one of those most 
frequently sighted ill the ir>side waters of Waehington. Recent sightings of 
this species to Puget SoUD.d were made off Seattle, Waahiugtoo, in May 1976 
(am individuals) and to September 1976 (four individua1G). 

Humpback Wales could occur anywhere in the inside waters of Waahfogton but 
the chance of more than a few stragglers occurring is slight. 

(2) Kl.squally. Gray whales have been regularly, tbough cercainly not 
commonly, observed in llllilY of the inlets of south Puget SoUD.d south of the 
Narrows. Gray whales feed in water depths between 40 and 125 feet, primarily 
for euphauslid sbrimp, nektonic fishes, and anclilJYY• l'he nek.tonic fishes sod 
anchovy m.ay be incidentally caught and Dot actively pursued by gray whales, as 
they are nonr.ally bottoa, feeders, Feeding bas anly been noted in northero 
ndgrent gray whales; tboee migrating south toward the breeding area appatently 
fast during migration, Those obsel."'lled in Puget Sound ere apparently atragM 
glers who may"stsy io Wiishiogton waters for e:rtended periods. It, oue seem.. to 
know whether these stragglers feed while they are in Washington WBters 
(Everitt, et al,, 1979), although it seems logical to assume that a small 
summer resident popul.ation off the west coast of Vancouver Island probably 
feeds there. 

llumpback whales have apparantly not been observed near Tacoma or 
Puget Sotmd since the 1940's (Slipp, 1948, P:l.da Everitt, et el., 
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are n(llf one of the rarest of whales, numbering less than 1,000 individuals, 
and chances of seeing chem again in sou!:hern Puget Sound are remote. 

(3) Bellingham. Sightbigs of gray vb.ales in Chuck.a.nut !lay, at 
Gooseberry Point, and slacg the we.st shore of Lumml Isl1111d, indicate !:hat they 
regularly viB1t the vlndnlty of Bellingham Bay. There have been no recent 
sightings of humpback whale,; near Bellingham Bay. 

(4) Port Angeles. l'vo recent BightinSs of gray whales (one in 1977, 
the other in 1978, E-reritt, et al., 1979) are an indication !:hat gray whales 
visit this area. Recent research by Caacadis Ri,eearch Collective 
(Calambokidis, et al., 1987) indicates regular !Jlle by gray whales io the 
vicinity of Neeb Jlay. I'h.1n correlates vi.th the recent knowledge that a summer 
population of about 50 gray wbalee regularly occurs along the vest coast of 
Vancouver Island. It may be that they occur uear Port Angele,, 1110re often thau 
the few sightings suggest. There are no recent sightings of humpback whales 
from chis vicinity. Hawever, cvo recent sightings from Puget Sound near 
Seattle (E-reritt, et al., 1979) indicate that humpbacks 1111y occasionally still 
co.., through the Strait of Juw,. de Puca. 

(5) Port Towsend. There are no recent sightings of either gray 
whales or humpback whale& from the vicinity of this disposal aite. 'Ihe 
sightings of both species from Puget Sound indicates !:hat they may both 
occasionally psss through tbe ares of the disposal aite. 

(6) Point Roberta. There are no recent sightings of either gray 
llhales Qt humpback lfflalea from chis vic1nity and it is not considered likely 
that they will be sighted here with any regule.rity in the future. 

(7) Rosario Strait. There are no recent sightings of either gray 
whales or humpback whales from the vicinity of this disposal site. The 
sightings of grays whales near Bellingham Bay provide an indicator chat they 
may occasionslly pasa through Rosario Strait on the way to and from Bellingham .. ,. 

c. Impacts to Gray "11.ales ud Humpbeck I/hales. 

(1) General. Both gray whales and h1.111pback whale,; occur so rarely :ID 
Puget Sound that the chances for impacts to chese species from open-water 
disposal is e:z:tree11ely reiaote at w,.y of the proposed disposal sites, "1th the 
possible e:z:ceptiona of ltiaqually, Bellingham, and Port Angeles. The few 
sightings near these !:hree areas abo indicates a remote chance that ..twles 
would occur at the same ti.., as dredge disposal operation.a are occurring. 
HOlfever, it is pogsible that gray lfha.les occur more commoo.ly in these three 
areas than generally believed. These three dlsp0eal sites are diacussed 
separately below. 

(2) Nis'jually. Seas=al trirvls conducted in February, Kay, July, and 
October 1987 showed that shrimp, crab, and other epibenthic resources were 
rare in the vicinity of both the preferred and the alterwite disposal sites 
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(lcndereon Ielllild/Ketraa Island llild MJ.dereon Ielllild/Devil'e Heed, respec
tively). The alternate site is a valuable herr1ns ep,awnills ares to the 
Squn:in I&lllild Indian TTibe. '!be preferred disposal site ie at a depth of 442 
feet llild the alternate site is at a depth of 238 feet. Theae ere 1111ch deeper • 
thllII the deepest depth that gray vbalea would nar:mally feed (usually con-
sidered to be about 12.S feet). Thus, 1.mp,acta to shrimp llild other epibenthic 
resources at these Bites, regardless of hOII 811811 or large, would have little 
effect 1111 srey 11hale feediq in the area. 

It is unlikely that gray whales would be paning thr.,,.,sh the d.iapoael 1:oae at 
the actual time of disposal operatiana. l!ut, if they dld, the diap""al .. te
rial wnuld lllVer vioibllity and likaly cause diecollfort to t.be vhalea as it 
drifted d<11111 around them. It aee11 unlikely that t.bia 11111ter1al would eauae 
direct P,.yaical harm to the whales, which could easily swim avay frca the 
falling dredged 11111teriel. Thus, no 1.mpecte to 1rsy lilhale.ri are ei:pected at 
these two potential disposal sites. 

The likelihood of occurrence of humphaclr. whales int.bis area is considered to 
be ao remote that impacts are not ezpected. 

(3) Bel11n&hu. '!be two potential disposal sites in Bellinghe.m Bay 
ere about 100 feet 1n depth. The ea,.,t.b (preferred) site baa relatively lwer 
numbers of funseness crabs end pandalid shrimp tha.2 the nort.beaat (alternate) 
site. All other epibenthic resources et both sites ere relatively lOII' 1n 
numbers. 

The dept:h of these sites 1s wit.bin the feeding rarase of gray vb.alee. Although 
no sightings of sray vbales have been m11de within Bellingh.,m, Blly (Everitt, et 
al., 1979), the sightings fr011 nearby areae and the relative shellOIIIlesa of 
the bey 11&kee it seem e loslcel place for sray vbalea to visit. Once again, 
b011ever, their scarcity llild the infrequeocy of dredginS diapoeel operetiona 
llaltee the occurrence of the two at tha 881111! time eee111 highly unlikely, Md, 
ea for Hiaqually, it seems unlikely that disposal operations would harm the 
whelee should they be in the erea et the ti..., of dhpoeal. Thus, no iapecte 
to gray whales ere ezpected from uee of either of the Bellingham Bay diapoaal 
sites. 

HU111pbsck llbales have not been recorded in Belli.ngh11111 Bay in recent years 
(poeeibly never). J.s such, it seems hishJ.y unlikely that they would be 
affected by dredged aater1a1 disposal 1n Bellinah1111 Bay. 

(~) Port Jcngelea. Gray llbalea -y regularly uae tha coaatline 
between Neah Bl!ly and Port Jcnselea end may eYen feed while in the 'Vicinity. 
The disposal altea are both over ~00 feet in depth, so the vbalae would not be 
ezpected to be in the vicinity of the Bites, eircept for an occaaiona.1 :P&H 
through. Again, this 118lr.ea their occurrence at the BllBI! time 88 infrequent 
dredsed 11Steri11l d.iapoeal e:rtremely u.nlikely. Impacts to grey whelee ere not 
u:pacted at the Port Mlgelee disposal sites. 

" 
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Humpback whales may also pass through the 'rlcin.ity of these sites OD 
occasion. A@;ab,, their rare occurrence indicates that impacts from dredged 
IMtUi.al diBpoeal vculd be highly 11111111:ely. 

5. Concluaion. K:> impacts to any of eitiJ:,.t liated species of endangered 
aariue 81li1Mls are u:pecud fr- dredpd Mterial disposal. at Phase II PSDDA 
diapoeal sites. 
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UNITED STATES DEPARTMENT OF COMMERCE 
National Dce1nrc •nd Auno•ph•"ic Ad111iniHrHl01t 
"'6.TIONAL MARN flStm:nES SERVICE 

Mr. R.P. Sellevold, P.B, 

Northwest Region 
7600 Sand Point Way 
BIN Cl 5700, Bldg. 1 
Se•ttle, ~ashington 

F/NWR3: 1514-04 js 

Chief, Engineering Division 
Seattle District Corps of Engineers 
P. 0, Bo,c, C-3 7 55 
Seattle, WA 98124 

Dear Mr. Sellevold; 

NE ~~f,.., 

~8115 7. 
~ 

Thie ia in ~esponse to your Kay 31, 1988 letter regarding an 
Endangered Species Act (ESA) biological assessment for Phase II 
of the Puget Sound Dredged Disposal Analysis project. We have 
reviewed the biological ssseasment and have a few technical co~
ments ( copy enclosed). We concur with your deterrninati on that 
populations of endangered/threat6ned species under our purview 
are not likely to be adversely affected by the proposed actions 
so long as the disposal activities are limited to aedi~ents that 
pose no ad~erse i~paota to aquatic organisms. 

This concludes consultation responslbilitiea ~nder Section 7 of 
the ESA. However, consultation should be reinitiated if new 
info~mation reveals impaots of the identified acti~ities that 
~ay adversely affect listed species or aquatic organis~s, the 
identified activity is sub&eq~ently modified, or a new species is 
listed or critical habitat is determined that may be affected by 
the identified activity. If you h~va any new information or 
questions concerning this consultation, please contact Joe 
Scordino at 526-5140. 

Sincerely, 

etc- !~---~ 
V,aolland A. Schmitcan 
' Regional Di rector 

Enclosure 

cc: f' /NWR5 - Rob Jones 
F/PR2 - Patricia ca~ter 
F/NWC3 - Howard Braham 
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UNITED BTl,llS GEPA.RTMENT OF COMMERCE 
N•ll_o .. 1 DC:Mllt" and Ailt'l4sph•rlc Admlnlnrn~on 
P,1/l Tlot.l.llL t.vr,IINE. HSi-1.ERlf;S SEAVICE: 

Hortbwest and Alaska Fisheries Cen~er 
Mation~l Narine Na:mm.al Laboratory 
7600 Sand Point way N.E.,Bldg. 4 
Seattle, Washington 98115 

(206) 526-4045 

.June 24, 1988 

FTS! 392-4045 

F/NWC3: HK 

~EMORANDUN FOR: F/NWR35 - Joe Scordino 

FROM: F/NWCl 
~ 

Howard w. Braham 

SUIDECT: Review of Biological Assessment on marine 
~anun.als for Puget Sound Dredged Disposal 
Analysis. 

No objections were raised by the NMML 1 s Permit Review Committee 
concerning the impact on endanqefed cetaceans from dredging and 
disposal of dredged material in 5elected du~ping are~s in Puget 
Sound. Hovever, we offer the following g,neral comment~ for 
your cansiq~ration in reply to the Corps of Engineers. 

The Army Corps of Engineers• Biological Assessment appears to 
underestimate t~e frequency of occurrence of gray whales in 
Puget Sound; rejects the possibility of gray whales feeding in 
Wa_shtngton ts inland waters (including dredged lllaterial) i.\nd 
undere~timate5 the depths at which gray ~hales feed. The 
effects of gray ~hales feeding on dredged •aterials would 
probably not present any problems as long as the dredg~d 
~aterial is tested for toxins and pollutants before penn.ission 
is grante~ for its disposal. The gray whale is unique a~ong 
the la~ge cetacaana in that it feeds primarily on benthic 
organi~m~, inve~te~rate~, ~y&ids, fish larvae, and Sfflall 
$Chaoling fishes. Gray whales are known to fee~ ~t d~pths up 
to 221 ft (68 m} in southern Chukchi Sea {Nerini 1984). As th~ 
pop~lation of grey whales continues to increase, we can 
p~obably expect to ~ee •ore gray wh~les in Washington•s inland 
waters. Gray whales that sununer along the west coa6t of 
Vancouver Island are known to feed on dense populations of 
ampelicid amphipods. Specific com.lnents are as follows: 

1. plJ, 4: Caption should refer to marine •a1ru11als, not 
bald eagles. 

2. pl3, 4a; •endangered cetacean5• should be used 
instead of "marine mammals•. 
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plJ: Presumably the last line should say fin whale 
rather than blue whale, based on the content of the 
next sentence on p.14. 

f\v..,,. 
,.....,-

• • 
, . 

_,_ 

pl4: Gray whales feed primarily on amphipods, not on 
euphauiis, 

pl4: No citation was given for NMML {1980) or Slipp 
(1948), 

re.-' 
pl4, 3rd paragraph: The Arctic is not considered to 
be part of the Pacific Ocean. 

,. pl4, bottom 2 lines: 
observed in southern 
June 1988. 

Huinpback whales have been 
Puget Sound for 11 days during 

pl4 & 15: A better estimate for the North Pacific 
humpback whale population is 1,200 animals (Braham 
1984). 

NOAA, NOS Chart 118400 (fonnerly C & GS #6300) 28th Ed. 9/15/76 
indicates that the Port Townsend ZSF is in or very near to a 
Restricted Dumping Ground. 

Braham, H. 1984. The status of endangered whales: an 
overview. Mar. Fish. Rev. 46(4) :2-6. 

Nerini, M. 1984. A review of gray whale feeding ecology. 
pp. 423-450. In The gray whale. Jones, M. L., 
S.L. Swartz, ands. Leathenr;ood, Eds. Academic Press, 
Inc. Orlando. 600 p. 
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OEPARTM[NT OF Wll OLIFF 
1,r,, ,\J,,r/n ( apirol l\'J)', G/-11 • ()~'"V"·' W,,,J•1i,:!,Jll •~1\0~ 1,>1' • /.',l,) . , i , ·r,/ 

Apr I I 4, 1988 

R.P. Sel levold. P.E. 
Chief, Engineering Division 
Seattle District, Corps of Engineers 
P. 0. Box C-3755 
Seattle, WA 98124-2255 

RE: PSODA Study - IJS Army Corps of Engineers 

Dear Mr. Sel levold: 

We have completed a rev le• of our files for Information on significant natural 
features In the study area. The result of this review Is presented In the 
enclosed material, which sunvnarlzes the occurrence of special animals reported 
within TWO MILES OF THE STUDY AREA. The Washington Natural Heritage Program 
wl 11 rnal I, under separate cover, project area Information concerning spec I al 
plants and plant communities. 

We hope this presentation WIii be L(SefL.11 to yoL.1. This response ls provided for 
your lnformatron only and Is not to be construed as an official Department of 
WIidiife environmental review of your proJsct. For official Department review 
and comment, mal I environmental impact documents to, Washington Department of 
WIidiife, Ted Muller, Regional Habitat Biologist, 16018 l.!111 Creek Boulevard, 
Ml 11 Creek, WA 98012. 

In order to ensure the protection of the special species occurring In the study 
area, we recommend that If Information presented here Is pub I I shed or 
distributed that only the township and range be shown. 

If your office should pUbl lsh or distribute gimeral Information from the 
enclosed material, please provide the Nongame WIidiife Program with a draft of 
any document in which Information from the Natural Heritage Data System Is 
Incorporated or referenced, and cite the System as follows, 

Natural Heritage Data System 
Washington Department of Natural Resources and 

Department of Wildlife - Nongame Program 
c/o Mal I Stop EX-12 
Olympia, WA 98504 
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R.P. Sallavold 
April 4, 1988 
Paga two 

The Information provided Is not to be tatan •• a c..-iate 1nventdr1 et th• 
proJect area and does not ellmlnati tha naerl or rasponslbllltr to coridUCi IN:>r~ 
thorough res,ssrch. If yeu hjvit fudh,sl- ~uutlons oi" col'lcerri9, PlenH f6;;1 free 
to contact us at (208) sse-1•49. 

SlnciSr61Y; 

THE DEPARTMENT OF WILOLl~E 

rises" 'j (, ' ,--'-' -·t-- • l'""------
ThOtnas A. Cyra 
Nongatne Data srstems Blologlet 

TAC:pr-b 

cc: Jim llatson 
Ted IIIUHsr 
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Enclosure 1 

ELEMENT OCCURRENCE SUMMARY 

Introduction 

The Natural Heritage Data System was establ1shed by the State of Washington and 
the Washington Natural Heritage Program of The Nature Conservancy. It is 
currently maintained by the Heritage Program under contract to the Washington 
Department of Natural Resources and by the Nongame Wildlife Program of the 
Washington Department of Game. 

The database is comprised of "element occurrences." An "element" is a natural 
feature of particular interest because it is exemplary, unique, or endangered 
on a statewide or national basis. An element can be a plant co!11'nun1ty, special 
plan, or special animal species. An "element occurrence" is a reported or con
firmed locality of a native vegetation cO!Tmunity, or of sighificant habitat for 
a plant or animal species of concern. Infonnation on element occurrences in 
the state is collected from herbarium and museum specimens, scientific litera
ture, knowledgeable individuals, and field investigations. This information is 
cwnpiled in the Notural Her1tage Data System for use in 1Jnd-use planning and 
evaluating the status of Washington's natural features. 

This enclosure SLil'lmarizes the special animal occurrences reported within or 
adjacent to the study area and catalogued 1n the Natural Heritage Data System. 
The Washington Natural Keritage Program manages similar information concerning 
srecial plants and plant corm,unities. 

Format 

Th~ Element Occurrence Su1TJ11ary table lists those special animals that have been 
reported to occur in or adjacent to the area specified in your information 
request. 

The first column lists the U.S. Geological Service (USGS) topographic 
quadrangle. 

The second column lists the township, range, and section. 

The third column, entitled "conf." (confirmation), 11sts a code 
indicating the specifically of the locations recorded for each element 
occurrence. 

Confirmation Codes 

C = The location of the element occurrence is known to within a 1/4-mile 
radius. In addition, the loca11ty has been confirmed. 

U = The location of the element occurrence is known to within a 1/4-mile 
radius, but at this time has not been confirmed. 

N = The location of the element occurrence is known to within a 1-mile 
radius. This information usually ts derived from secondary sources. 

G = The element occurrence is locatable only to a general area, usually 
denoted by a geographic name. This information was derived from 
secondary sources. 
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- The next column contains federal and state status 1nfonnat1on. 

Status Codes for Special Animals 

Code Explanation 

FE Federal Endangered - A species in danger of extinction throughout 
all or a significant portion of lts range. 

FT Federal Threatened - A species 1ohich is likely to become er-dangered 
1oithin the foreseeable future. 

The state status given in the second column under "Element Status• is based on 
status evaluations conducted by the Washington Department of Game, Nongame 
Progrnm. 

Explanation 

SE State Endangered - A species which is seriously threatened with 
extirpation throughout all or a significant portlon of its range 
1oithin Washington. 

PE Proposed Endangered - A species proposed for· listing as Endangered. 

ST State Threatened - A species that could become endangered within 
Washington in the foreseeable future without active management or 
removal of threats. 

PT Proposed threatened - A species proposed for listing as Threatened. 

SS State Sensitive - A species that could become threatened if current 
water, land, and environmental practices continue. 

PS Proposed Sensitive - A species proposed for listing as Sensltil'e. 

SM State Monitor - A species of special interest because it: 1) has 
$igrificant popular appeal; 2) requ1res limited habit~t dur1ng 
some port1on of its life cycle; 3) is an 1nd1cator of envlrorrnental 
quality; 4) requires further field investigat1on to determine pop
ulation status class1ficat1on; or 6) was justifiably removed fr0rn 
Endangered, Threatened, or Sensltive classification. 

PM Proposed Monitor - A species proposed for listing as Monitor. 

PD Proposed Delete - A species proposed for deletion from the spec1al 
animal species classification. 

In the fourth column the animal species ls named. 

The fifth column, entitled "Crit.• (Criteria), lists codes that indicate 
the specific criterion/criteria used to evaluate whether a habitat 
location is significant to the species. 

-2-
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Element Occurrence Criteria for Special Animals 

JO Individual occurrence. Any record of the species constitutes a 
special an1mal occurrence. 

HC Herptile Concentration. Five or more individuals present in t~e 
same locat1on. 

CR Colonial roosts. 

8 Evidence of breeding: nest, young or eggs, adult visitfog probable 
nest site, nest building activity (1.e., carrying nest material), 
breeding display, agitated behavior and distract1on display (i.e., 
feigning injury). 

RI Regular individual occurrences at the same 1ocat ion. Observations 
of less than 10 individuals that have been made du_ring at least 
three different years, not necessarily consecutive. 

RSC Regular small concentrations, during migration, breeding or winter 
seasons, of 10-70 individuals observed during at least three 
different years, not necessar1ly consecutive. 

RLC Regular large concentrations, during migration, breeding or winter 
season of over 70 individuals, that have been reported during at 
least three different years, not necessarily consecutive. 

Comments 

The enclosed information represents the reported element occurrences currently 
catalogued in the Natural Heritage Data System. The Data System is constantly 
updated as more current and historic informat1on on element occurrences in the 
state are reported. Consequently, some of the element occurrences reported to 
occur historically within the study area rMY no longer be present. Likewise, 
areas within the study boundary for which element occurrences have not yet been 
reported, nevertheless, IMY support special animal species. 

Finally, if information is needed on specific plant community or special plant 
occurrences within the study area, please contact the Washington Natural 
Heritage Program, (206) 753-2449. For additional information on specific 
special animal occurrences, please contact the Washington Department of Game, 
Nongame Wildlife Program, (206) 586-1449 . 

-3-
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Enclosure l 

~--~p: PStDA Study - us Aney Cbcps of Eh:Jineers 

Status 
Q,J,oo Ncffe T R s Q:inf. Fed. state Elerent Hare Crit. NO, Nest# 

4712226/M:::Neil Is 19N lE 4 C Ff ST :us_ (Bald eagle) B 126 1,2 
¼~12246/1::e.:eption Pass 35N lE 28 C Fr ST us_ (Bald eagle) B 585 2 
4612247/Blakely Is 35N lW 23 C FT ST us (Bald eagle) E 057 l 

11 ,1 II 35N lW 23 C FT ST us (Bald eagle) B 057 2 
4812247/Lopez Pass 35N lW 27 C Ff ST us (Bald eagl£!} B 842 
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EXllllllT B 

Final Determination of Suitahi\ity 
for Dispn$al of Dredged Material in W~ters of 

Northern and Southern Puget Sonnd 



-

-

P U 8 l I C N O T I C E 

FINAL DETERMINATION OF SUITABILITY 
FOR DISPOSAL OF OR£DGED MATERIAL IN ~AT£RS OF 

NORTHERN A~O SOUTHERN PUGET SOUND 

1 _ On Aprt 1 l 5, 1988. the U.S. Env i rorimenta 1 Protec Uori Agency (£PA). Reg i ot1 
10, Seattle, Washingto11. a11d the Seattle District. U.S. Army Corps. of 
lriglneers (Corps), issued a Public Notice to initiate the Advanced 
Identification of sHes in northern and southern Puget Sound suHable for 
di spoo;a. I of dredged mater i a 1 under Subpart I of the Sect ion 404( b) ( l) 
Guidelines of the Clean Water Act, as described at 40 CFR 230.80. A 
mult1agency study of alternative potential disposal -sites was undertaken by 
the Corps; £PA. Region JO; and the State of Washington Departments of Ecology 
and Natural Resources. This effort is known as the Puget Sound Dredged 
Disposal Analys; -s (PSDOA). The PSDDA study, which began l n Aprl 1 1985, has 
been conducted in two 3 112-year-long 011erlapp1ng pha-se-s. Phase I dealt with 
the central region of Puget Sound (Everett, Seattle, and Tacoma}, arid was 
completed in December 1988 with the signing of the R.ecord of Decision by the 
Corps District Engineer and EPA Region~1 /\drnir!lstrator. Pha-se II covers the 
balance of Puget Sound (see figure T). • 

2. In March 1969, the Corps issued a Draft Management Pl a11 Report { DMPR) a:--id 
Draft Environmental Imp~ct Statement WEIS) for the Pha5e l I study area. 
pursuant to the National [nvironmenta1 Policy Act <N[PA), ident1fylng the 
preferred alternative uricon-fined open-water dispos.al sites. A Propo~ed 
De terroi na t 10n of Su Hab i 1 Hy was issued in corij unction with tile DEIS and 
public comments on these documents sol,cited. A Final E.-,virorimenta1 Impact 
Statement <HIS) and Management Pl ari Report (MPR). i ncoq:iorati rig responses. to 
pub 1 i c comments. are being published concurrently with this Pub 1 i c Notice_ 
These documents, including technical appeodi:.:, provide the basis for tllis 
final det€rmination of suitability. 

3. Tne i dent if 1 eel sites ~re considered su Hab 1 e for the disposal of dredged 
material found acceptable for tmconfined open-water disposal per the Section 
404(b)(l) Guidelines (')ee 4 below)_ These sites are- located in northern and 
southern Puget Sou11d as showri in figure 2. They 1nclude nondlspersive sites 
in Be 11 t n.gham Bay 1 n northern Puget Sound and between Anderson and Ke trori 
I-s. 1 ands. t n southern Puge?t Sound, and dispersive sites near Port Angeles. near 
Port Towns.end, and in Rosario Straits, in northern Puget Sound. 
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CANADA 
- - ~WASHrNGTO~ --

Bellingham 
(BELLINGHAM BAY) 

C8ELUNGHAM CHANNEL) 

'"""'rir~~~....Ji;~M_-~ffr--(PADILLA BAY) 

Pon Angeles 
(PORl ANGELES} 

LEGEND 

el f'HAIEJSTUDY ARE:A 

0 •tt.lo.SE I :llP'OSAL SITE5 

D l>NA.S[ ]l 5TU0'1' AFll:11, 

• (PAST Pt4ASE rs•TES} 

• PM.ASE Il PSDDA SITES 

Pon Towruend 

(STEILACOOM) •.t-J:1~-"""'."'"". OOMMENCEMENTBAY 
TACOMA 

THE. NARROWS . 
ANDERSON/KETRON ISLANDS 

{DANA PASSAGE) 

Figure l Puget Sound D~edged Disposal Analysis. Loeation of past and 
PSDDA Phase II selected disposal sites. 
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h1tA.rr o, _.,Gt- ~,_, 
-... JU'A~lilltV~ ..... ~ ....... __ lll'llra - . 

POR r ANGEL ES SITE 

12./'W 

I .,,., 

•• 
N 

BELLINGHAM BAY SIT:E 

ANOERSON/K E TRO M 
•&LANDS SrTE 

DE 'II ILS I-IE A 0/ Af!\IDER SON 
tSLANO SITE 

L-igu r-e 2 PSDDA Pha$e II Zones of Siting F~~$ibil1ty (ZSFts) and 
Disposal sit es. 
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Nondi;persive Sites. 

Bellingham Bay. The center of the disposal zone of the site. located in 
northern Puget Sound, ls at latitude 48° 42.83' longitude 122• 33.03' (figure • 
3). The site covers an area of approximately 260 acres and has a depth of 
about 96 feet at the center of the disposal zone. Site diameter Is 3.800 feet. 

Anderson/Ketron Island. The center of the dhposal zone of this s1te, located 
in southern Puget Sound, is at latitude 47• 09.43' longitude 122" 39.40' 
(figure 4). The site covers an area of appro~1mately 318 acres and has a 
depth of 442 feet at the center of the disposal zone. Site dimensions are 
4,400 by 3,600 feet. 

Dispersive Sites. 

Rosario Strdit. The center of the disposal zone of this site, located in 
northern Puget Sound. is at latitude 48' 30.88' longitude 122" 43.48' (figure 
5). The site covers an area of approximately 650 acres and has a depth of 
230 feet at the center of the disposal zone. Site diameter Is 6.000 feet. 

Port Townsend. The center of the disposal zone of the site, located in 
northern Puget Sound, 1s at latitude 48' 73.62' longitude 122' 58.95' (figure 
6l. The site covers an area of approximately 884 acres and has a depth of 
361 feet at the center of the dlsposal zone. Site diameter is 7,000 feet. 

Port Angeles. The center of the disposal zone of the site. located in 
northern Puget Sound, is at latitude 48' 11.68' longitude 122" 24.86' (figure 
7l. The site covers an area of approximately 884 acres and has a depth of 
about 435 feet at the center of the disposal zone. Site diameter ls 
7 .ooo feet. 

4. Use of sites identified by EPA and the Corps as potentially suitable for 
discharge of dredged materlal w111 be cond1tioned to restrict the kind of 
discharge to be permitted when it Is determined that the dredged material has 
characterist1cs which are likely to affect compliance with the 404<bl(l) 
Guidelines. Dredged material ,ampllng and testing procedures that will be 
u>ed to determine acceptab1lity for disposal at these sites and site 
management conditions are described in detail in the Phase II MPR. 

5. The purpose of this public notice ls to notify concerned citizens, 
Indian tribes. the business community, agencies, and the local governments of 
EPA's and the Corps' final determination of sultab11ity for the dredged 
material disposal sites 1dentlfled 1n paragraph 3 as s1tes deemed generally 
acceptable for the discharge of dredged material subject to the restricti01s 
discussed 1n paragraph 4. This action will aid the Corps and EPA ln making 
decisions on Section 404 permit appllcatlons involv1ng future disposal of 
dredged material In northern and southern Puget Sound and complements an 
earlier determination of ,uitabllity made by EPA and the Corps for dredged 
material disposal sites in central Puget Sound. 
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Figure 3 
( solid l in.e) 
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The Bellingham Bay disposal site perfmet~r 
and disposal tone (hatched circles for alternative sites and 
for selected site). 
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figure 4 The selected Anderson/Ketron Island disposal site perimeter 
(solid line) and disposal zone (solid circle). 
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{!) Selected Site 

122"50~ 
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~ 

Hgure 5 Rosado Strait disposal site pedm_eter ( solid 
line) and disposal zone (solid circle for selected and hat~hed circle 
for alternate site). 
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figure b Port TownseTid dispo6al site perimeter (solid 
line)f and di~posal zone (solid circle for selected and hatched circle for 
;11 t e rnat I!! site) , 
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Figure 7 Port Angeles disposal site pel"imeter (solid 
line) and disposal zone (solid circle for selected, hatched for alternate). 
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Dredged material may be discharged in areas identified as generally suitable 
for such activities provided the mdterial fully complies with the Clean fjater 
Act Section 404(bl(l) Guidelines and the discharge is approvea through the • 
Corps of Engineers' permit process. The Identification of areas that ar-e 
generally deemed suitable for disposal should not be regarded as ii guarantee 
that permits to discharge dredged material in such ;,reas will be issued. 
Instead, the identification process should assist a potential applicant in 
determining whether the requirements of the Section 404(b)(ll Guidelines will 
be met. 

6. This advanced site identification 230.80 process, "hich began on April 15, 
1gas. w111 be completed at the time of is,uance of the Record of Deci>ion for· 
PSDDA Phase II. Major 230.80 milestones are H follo..-s. 

• 

• 

• 

• 

• 

• 

Jnitial joint EPA/Corps 
puhlic notice 

Public comment period on 
initial public notice 

Proposed determination 
of site 1uihbility 

Public comment period 

Public meetings 

Final determination of 
sui tabi I ity 

Record of Decision 

April 15. 1988 

April 15 through May 16, 1988 

March 1989 

Mdrch 31 through Mdy 15, 1989 

April 18, 1989 (Steilacoom) 
April 19, 1989 (Bellingham) 
April 20, 1989 (Port Angeles) 

(Published with fEISl August 1989 

(Issued 30 ddys following release of 
final EIS) 

7. Agencies and organizations consulted in this advanced identification 
effort include the following: 

U.S. Env1ronmental Protection Agency 
U.S. Army Corps of Engineers 
U.S. Fi>h and l<lildllfe Service 
U.S. Department of Commerce-National Marine Fisheries Service 
U.S Coa,t Guard 
Ha,hington Department of Natural Resources 
Ha,hington Department of Ecology 
Ha>hington Department of Fisheries 
Ha,hin9ton Department of Wildlife 
Hashington Department of Social and Health Services 
Hashington Park1 and Recreation Commission 
Hashington Department of Transportation 
Puget Sound l<later Quality Authority 
University of Washington Fisheries Department 

B-10 
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University of Washington Institute for Marine Studies 
Isl,rnd County 
Jefferson County 
King County 
Kitsap County 
Mason County 
Pierce County 
San Juan County 
Skagit County 
Snohomish County 
Thurston County 
Whatcom County 
City of Anacortes 
City of Bellingham 
City of Everett 
City of Olympia 
City of Port Angeles 
City of Port Townsend 
City of Seattle 
City of Tacoma 
Puget Sound Council of Governments 
Municipality of Metropolitan Seattle <Metro) 
Association of Washington Ci ties 
Association of Washington Counties 
Washington Pub I ic Ports Association 
Port of Bellingham 
Port of Everett 
Port of Seattle 
Port of Port Townsend 
Port of Tacoma 
Port of Anacortes 
Port of Edmonds 
Port of Olympia 
Port of Port Angeles 
Port of Skagit County 
Northwest Indian Fisheries Commission 
Duwam,;h Tribal Office 
Jamestown Kldllam Tribes 
Lowe,· Elwha Tribal Council 
Lummi Bu,ine,1 Council 
Muckelshoot Indian Tribe 
Ni squally Indian Community 
Nooksack Jndian Tribal Council 
Point No Point Treaty Council 
Port Gamble Business Council 
Puyallup Tribal Counci I 
Sauk-Suaittle Indian Tribe 
Skokomish Tribal Council 
Small Tribes of Western Washington 
Squaxin !sl;rnd Tribal Councj) 
Stillaguam1sh Tribal Council 
Suquami sh Tri be 

B-11 



SwillOllliSh Tribal Council 
Tula!ip Tribe Board of Directors 
Upper Skagit Tribal Council 
Puget Sound A1 I lance 
League of Nomen Voters 
Greenpeace 
~ashlngton Environmental Council 
friends of the Earth 

" 

~ashington Association of General Contractors 

PH~z?ivill _ 
Colonel. Corps of Engineers 
District Engineer 
SeHtle District 
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Public Comments on Draft Environmental 
Impact Statement (DEIS) and Supporting 
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EXHIBIT C 

PUBLIC COMMENTS ON DRAFT 
ENVIRO!fflENTAL IMPACT STATFJ!ENT 
(DEIS) ARD SUPPORTING DOCUl1EHTS 

AND PSDDA AGENCY RESPONSES 

Corrments on the Draft Environmental Impact Statement - Proposed Unconfined, 
Open-Water Disposal Sites for Dredged Material, Phase II (North and South 
Puget Sound) received during the April 18, 19, and 20, 1989, public meetings; 
and in written form prior and subsequent to the public meetings are contained 
in this exhibit. 

Responses to co11111ents generally appear directly alongside each comment. While 
the official 45-day public review period was from March 31 to May 15, 1989, 
conrnents were received and accepted until June 15, 1989. 

Comment letters and meeting testimony follow. The dates given are the date of 
rnceipt, which differ from the date on the letters. ln instances when these 
dates are very different, this is detailed. 

Fe!!..e.Lal Agencies and u.s, Congressmen 

Agency 

U.S. Department of Agriculture, Soil Conservation Service 
May ), 1989 

U.S. Environmental Protection Agency - June 15, 1989 
U.S. Department of Health and Human Services, Public 

Health Service, Centers for Disease Control - May 12, 
and June 2, 1989 in response to Corps'letter of 
of May 25, 1989 

U.S. Department of Connterce, National Marine 
Fisheries Service - June 9, 1989 (preliminary draft 
dated June l, 1989) and July 12, 1989 (final, 
dated June S, 1989). These letters are quite similar, 
and only the final is reproduced here. 

U.S. Department of the Interior, Fish and Wildlife 
Service - Mey 30, 1989 (dated Hey 19, 1989) 

Al Swift, Member of Congress - June 8, 1989 

,_, ,_, 
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_Indian Tribes 

L\llfllli Indian Business Council - May 15, 1989 
Point No Point Treaty Council - May 15, 1989 
Squaxin Island Tribe - May 23, 1989 

Agency 

Puget Sound Water Quality Authority - May 20, 1989 
Washington Department of Fisheries - May 19, 1989 

Local Agencies 

Agency 

Washington Public Ports Association - ~y 15, 1989 
Skagit County Depsrment of Planning and 

Community Development - May 15, 1989 
Seattle, Department of Construction and Land 

Use - May 9, 1989 
Port of Anacortes - April 13, 1989 
Port of Olympia - April 18, 1989 
City of Bellingham, Office of the Mayor - April 15, 1989 
Port Townsend 

o,u,nLzetions 

Ora:anbation 

Economic Development Association of Skagit County - April 27, 1989 
Clallam County Economic Development Council - April ~O, 1989 

Private Individuals or Companies 

Organization/~oereny 

Individual 

Alyn C. Duxbury, Professor of Oceanograph - April 5, 1989 
Hyman J. Fine, Professional Civil Engineer - May 3; 1989 
v. s. Young - April 19, 1989 
David H. Monroe, Consultant in Environmental 

Toxicology - May 15, 1989 

,_, 

C-38 
C-46 
C-48 

.... 
c-51 
c-56 

C-62 

C-65 

C-66 
C-61 
C-69 
t:-70 
0-71 

C-72 
0-73 

tl-74 
C-75 
C-76 

C-77 

• 

• 



• 

• 

l'.lll>.lil; Meeting Testimony 

Stei.l=oni, .. Washington, April 18, 1989 

Eric Joh!lson, Environmental Specialist, Washington 
Public Ports Association 

Patty Lain, Northwest Marine Trade Association 
Michael Zittel, Zittel's Marina 
Douglas Edison, Executive Director, Port of Olympia 

Be_llin11ham, W.a~.td.u&tan, April l9Ll2.B.2. 

_Ind.i.vidual 

Dirk Visser, President, Inner SoWld Crabbers 
Jack Smith, Port of Anacortes 
Verne Johnson, Jr., Lurnmi Tribe 
Don Ellis, Port of Bellingham 
Angus McArthur, Blaine fisherman 
Shawn Waters, fisherman 
Douglas A. Butthuis, Fidalgo Bay National Estuary Preserve 
Archie Rishnsic, fisherman 
Andrew MacArthur, fisherman 
Vickie D. Matheson, City of Bellingham Department of 

Planning and Economic Development 
Douglas A. Boltthuis, Fidalgo !lay National Estuary Preserve 

in Pad ii la !lay 

lllilivid1111l 

Eloise W. Kailin, Protect the Peninsula's Future 
Orville Campbell, Daishowa l\lnerica 
R, s. Dubigk, Port Angeles Salmon Club 
Margaret Crawford, Clallam County Economic Development 

Council 
Jeff Rossbeck, ITT Rayonier 
John Ward, Olympic Outdoors Sportsmen's Club 
Ken Sweeney, Port of Port Angeles 
Bill Conley, Port of Port Angeles 
Ken Ridout, City of Port Angeles 
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C-85 
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C-86 
C-88 
C-88 
C-87 
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C-89 

C-89 
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'1.li!t Sou~d. Tnt PSOOA studi tla1 foc~s~d Oft td~nt1fy1ng Jnd d~!tgnat1ni 
~~~1roi.enull1 ~ccept~bl~ ~,te~ f~r uneoftf~ntd, 1quattc 4~,p,o~17 ~, dr'1!4~d 
Mt~ri&l. d&ve1op1ng 9rocedur~i •nd tnte-,,ret•tion~ f~r t,i:stin; d!'-..d,atd 
a.11u:rl1l, ~nd 1•pl-ni1n11 ~1te 11o1n1;-nt r1qu1r-nts. Th-I! effort h•' l:i4!~n 
& f•r•re~ch1n~, coo~~r~t1~e ventur. i~~olv1ni th& fe4•ta1 90-VlrrAeftt 1nd ~t•te 
of -Wullh1ijton 1n deftni11; & e'-prth~n~h@ 0 11~dA!:~ttnd•b\1!! fr-r-k for 
drtdild Nt1ri1l 1N~1;-nt, A full ,..,.,..~ of •lttm•tj~es 1'1s bi!•~ 1~alu~ted 
&nd II m,1111,be!" of toap-te~, ~1g,11h'•eN:r11•d u~u■, addnu ■<;l. 

Th,i~ d«uRnts r~pr-e~ent I four---a~neJ con~en~u5 progr1■ ba~ed a~ 
~xt,tt~11 ~t~t~ 9f th,, 1.~t \n~led~e. ~~ 00!~ ~~ted 1~ tl'w Ph,~~ l doc.-~t,, 
dr1d111"11 ■.terh7 •u1.i~ea.&l'lt h r1.p1,U1 ~vc,1 vh,Q. ln&~<! Phu& ll d□~~nt1 
1etoo~le4ge tlle l&~1onf i~~nl~~ fro■ 1apl•~~t~t!on of P:.llW. 1n ct~tr~\ 
l\i'i'<t ~o~nd tnrou~~ l ■prov-~t~ to th~ ~rn~rtm. R~~l~\Dn~ to tl>e P$llDA 
po-ogr~ tn tl'lfo f~tuP"'I" ~171 b.. n~~d~d •"" ho&•~ b.e:en allo...,(I for t~rovg~ ~n 
aruw1t r•ii"" proc~t~ tho&t 1nco,,,.,r~t~s p.,h11c p.,,rttcip1,t1oft. 

~e lwove r•te4 the d~jft ElS 1~ lO · l1ct or O~itct10~1. C.,t~Q9ry I · 
Mtq111tt. 1u, e~~l~n~t1Qn 9f t~e E~A r~ting ~y~tc-a fDr EtS~ 1~ e~,10,~d 1nr 
,our ~f■r~. T~i, r~ttn~ •Ill be ~~bl~~~ t~ ttle F@~@:r~7 !!i_1~ter. 

~ ~~ p1~11~md to 1\.1.Y• lM!:1n i 111.rt of the pl1~ning ~ror.e1~ IAd c-nd 
t hi eo-1 i.n t nd w rt of t tM ot M!r p11, rt 11::, pat 1 n11 ~gene h'S. Th.In I:. you tot ... ""'"'"'"" ~•1~ tho'""):,' '1KO~ 

(}:::}u~ 
~<!g1on11 ,D,4,■ ln1~t~ato~ 

-
~ ~s ~ONS F. to- u. s. l:J',i1,' l RON1Q,itAL Ffl.Olf.," . ',rl ~'. ~.NO 

CD 



n 
I 

a, 

ml • Rl.ilip L. 1-1.l.ll 
Di.stria~~ 

(t,n~•1- ~Or 0114,1,.. (;i::,,,~rol 

jj,, l•BCI GA l!JlJJ 
lilly 12, 19'89 

Sii,.,.tU. ~ict, C!al"pl Of n,q~ 
p. o . Ec:m C-l?!i!i 
SE.!!.tU., ~ 9,1112, 

P3,a.:r" Q:)J.. Hl&ll: 

~ ~ nNi&".'ll!d the 0ntt nw~ Ll!p!rt. sta--.t (rErSl 
fO!'.' thl!, "lhrnfJ.riaj ~ ~ t.ar ~ Nat.sd,Al, 
~ II, (l'b=ti'I lln:I 501.rt:h ~ sam;l." W6I a..."'8 reap;:n1in;i a'I 
~~ ol. the U.5. Ahli(:, IM.lth SQt.,oio., WO CQ'IQ.I.!;" wj_t:h the 
need fur .m ~in,!,cl ~ ma.t£ri.a.l d I~\ site ln tr» 
dl,iJp wa~ of RIQBt So..-d. ~ raa.l tru.t tb!I CElS pcOII'~ a. 
a.:ll!q.wlte aseeesn-it. of trJto p:ltllll'lt.ia.L -~ i.ap,cl:.l!I 
R!JSWl..in:i fri:. tn.u project. 

Clearly, a. -j= p.it,Ii,;; r-.ltrl ~ ...,itn <lt-.d;ing ~tlcnii 
in ~ ~ 1s tbi! l~ -=imt: at ~ ~ 
lot!~ ~ NX>m•lat.i!d due to mmicjp.l an:!. inlhrtrilll. dlilpl&,IL]. 
practices in tr. past. 'ffia ~ 1- w.11 ~ bl tr. 
!EIS ~ it 1- stated ~ cnly "~l~ •t«4l.lJ "lri.l.l l:JIII 
~ tot:"~ d~. Will~~ ~t. ~UCD!ll, Wia 

~iled Wo.z::m.ti.171 ( in !ldditial to 18bla 2. 6j ~ 1nc.hnid in 
the finlll Env~ ~ St.II~ (FEIS) ~~ trio 
p1.....,..:wd ~ .for rel.UibJ.'f ~ tM ~il1ty o: 
~ ~i,al.ri. f= ~. 

Wi! \,ll8n, ~l-1 to :fin:I ~ials in ttilis D£IS i:ilM:Jte;i 
specifically to ~ ~Ui. 'Ines.a M.di~ pt-ovj_tj,(d M 
~li.c:it _ _..... ot ~ ~ to ~ ~t.n fa:,:a 
-recd ~tim, cit"~ i.ratet:", :l.ri'ial.i.t.:v;r,. ot ~, 
d.1.ra,;t up;;an-.. tlnd ~ia. ~ cnly .. ~ 
so.lilflli!llte - (I~ lit .-, WO ~ with the f~ U".lll.t 
pt",ltef1t.W ~w~r-itn -.inUlll.l. lol'Lile -
~ in a110j.elllt; nctsa u 1'J'lt.ic1~ wring~ an:l. 
~tia-. ~, t:hl!!ea ~ ~ .tniJllal 0-lie to 
inf~ raisy ~i...,. - wall - :alLrling; diailioas ~ 
l'lave. -=-=i ptqi»l!d. to q.de,t l1Q.iBy ~. 

D"W& ~ t~ --1i..rq th.u! ~ t.oc- ~- tl'llli.W. Pl
i.!-. ~ w.- am ~ on 'fC"lC' -.U1l'Jlil lta b' tm n:rs 
r« ULis ~ ¥ -1l - f'Llb.lza ~ ...;.bi ~ 
p.&>U.e i--.ltj:1.-~ .Mcb IIZII' chmilcp-0 •llllillr tba l!IIID.imll. 
9"'1J.1..WWWWIL&J. EDl.J.q }lict. ~ • 

S1-8l'f~, 

Qpid .Q.. {l.i!n,. lh.. D. , l'\E, ,cm 
In,~~~ 
o..tm'" (Cl![" ~ -1tit 

ard llilJJrY. o:ntrol 

l£1U>2:11..iJLl. ln <illl a,,, wit b t b ! 11 •~qw,■ ~, d,. f&Dl'.IA a111'1'lcb ~ •~nt l~ 

Ool!p~rl~! 4 rtlp!.'l"lt@ le!t~~ (att~ch~d a~ thm n.-,,:~ l~tt•r) mid lh~ PSOOI!. Pi><'!•~ 
I Fi"-"l [IS....,~ !~•)..at!O<I Fr~ctdore• T~~htl!~al App,:,ru!iK. Pl". C\epp 
a,kn""'l~~1mo ~ba~ hi• •-~t• ... ~ r~c•ived ~d~quate ~Dll■ id~~•tio~ 111 • 
further l~tt~r (wb!c~ l• •ttachoi~). 

-
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CH ~ .... R 1"1lNr Ot tu At rt11 lW.lliAN '.ERV1i::e.s. 

-·- -- ·-·-- ---- ---·---

l!r. ~ tlnbeall; 
5ea.ttle Dat.ricl;, Cbzpri Of a,;i.mers 
P.O. 9=I C:Ml755 
SOattle, ~ 9812<1 

lliMr IU". IJnlbiil;:ll:: 

C•1Hr1 • tor.a• D■w,w COl\11 ._.. 

ll,1 l•n•• G "'- JOllJ 
.nrie 2. 1989 

'DmiJ,;: ~ t.or }Q.11" Nl::lllrit. (~t.;IJ .Lett.- nQud1nj ~ 
l'q!ft::y -Ii ~ tti tM i"ll;lia't. san!. ~ Di..&p:l,s,ll A1111J. · 
t A;ttp.) Ruse II pro~. we, f'flel tha.t: QI[' ~ have y&J..& 

.=_-1....i. ~ Cl.n5:l..dentkln, a& dla::i:-itv;I 1.n )'0-11' latter 
-"' hlrlle no turtlwlc ~ tD orr.r 11t thla t:jJr,a. ' 

'nMlnll ~ f= .lilanlliQ tha Jl5tu. ~ tor rur- mv.[a,. 
Fl.- ll'5a.lI1t tru.t • are incl~ ai. ~ -U.1.n:J list tar anr 
~ ~ fg;r-~ projacta as -11 aa ~ ~ 
fgc- groje;t:a; ~tl"i p:;cAmtial. p.tilic haill.tn .!.apEqi l4'Jdi fall = ~ PRl"is.ias or: the llllt.uriiu ~ Jl:llk:y Act 

SJ..riciiia:.iy :i,uw:., 

~~v, ft_(!.tw--(_ 
O..,;ld .I'!. ~. lh.D, ,P.I!. ,CD:£ 
~ He.utll liCW'lthit. 
Qnter tar ~ Haal.th 

ar.4 lniLlrY 0:nb:m 

a.. Dsdd a. a..., 
la'fi-Ul IMl* h1,aiilit 
C.atM hlf Dn-11'111-IIIJ. IM.11211 ... .bJll'f C-tnl. 
lllal:..,.. I•~ DlaN.M c..tn1 ,..1.1.a '-ldl .. i-n• .. ,_._,1: td! •--u• ,... ...... r-.tc. 
J.tJ.u,g• a.oq::i.. _JaSJII 

Du.r •r. C1All'91 

I Mft HCai ... ,-II' hn■r ., Mr u. 1H9, npi'4111J 1,1,, 
dralt b.d,.,...11tal Jap11n ll.11c.,11t (JU} ..i Draft...,._., 
:f1a11 la)IIH"t (DICII.} lol' t2NI l!.lp~ 11111114 ~--· IU.11,-a1 ... IJ',111 
(nD;A.) ...._ 11. n.. ,- ,_., , .. r e-a•U-

• 

-

.&. JGIII' 111tt•I'• 1IMI ff(Ualll: the.t. hnb,er izlfoftaU• 'M .Ulld 
t11o 1M 011&1 Sit o. ~JIOIN ••'tl,,,,d• h1' n1ubl., llet..:•t..11111 ihol 
•icca,aibU1qo llf -u-1: .. ters..le hi: 1U.•~l. fta ftdt llS 
liHGrpuatn • -•i: Ill :tho• t ~ .. n 11T' r..r....... ot 
I.HM, 1M lb.111 n.,M l ID lli1a&11HI th• ebll1ca of 'CM 
.aalliap1n1- d1-p11Nl pUaJ.IAII. Mid t• a.iu.t1n Pf'OeldlH'U 
~ul ~b; d•1Cribl• tM n'tioa&l-11 IIIIMll'9 NU(:t'J,Ni a-f 

p,1rU.dllu ~"'•• I '""' 1~ ~th 6' tll.e nt.-r1racm 
l'tlaH I d.-.u, whim -n· .-n...i.-i, ~ "1 J'Ol'I' n.atl. 
lr.ttld.'11. tM ftl.11•• 11 d-11.h, t1- IKl'I: ~fta'I' 5 ailll q,p,tflliu:: .I. 
11at: .u. dae pi-oc,11nr.• ai1 Pft',..... chllap■/c1anUc.irit1- ,. 
tti,aa. ,- prt111et1111,1 .___ b tlwl •ilDpt;1.g11 ot • -• -ra 
l'HtTle.tl- pU:al.laa f•I' ,11.PINIW elua '111111dl 6- -t bVllolw 
......... lid ....... a tipt•1 ••11:annuu .. ol -■Ui.J .. AIU o 
_. 1■ • bal-1.111....._.1:Htlw r.11.b:l•• ..,.c.u .t ~ -hilr 
.t ·••dfd.eaa allll l'id ....... ia a o. ,a a.a .. .._ut, 
•s..e.lataifl IH ,..u. -• 1 ._ an ~ as ...... i,, ai ■1111 
fln!M- tafenat:ln to • hlS. 

U ,- •--1111 UM ta ~ ..... -- ... iH1: • Ill 1a1..-- (IM) ~~-.J1ot. . 
CCI 

n-11 l;tr11ti.l!lr. 
.,._ li-4r ~1ncto1 
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~[. vrank J. urab•~k 

UNIITIED $1Af""-S 0£PAIITJ,IIENJ OF COIIIIM~RCE 

Nali<>Allil 0.caMK 'IIIO "~--- Admlni .. 1ta1ion 
Will:ll'"ill'\lb31i,_ DC 2D:t.JI] 

J1,1ne '5, lH9 

seattla otat£ie~, corpa ot IJl;Jneeia 
i'. 0. BOIi c- l75-!i 
Seattle, ft•lrtnvton ,ei2, 
oeai Mt. U£ab•ct: 

Tni& i& in tefefence ~ yog~ D~•ft 2nvi£on•ental lapact s~ate•ent 
on the 1t.1na9em•nt Plan l•PQ~t-Uooonlined Open-Matar Di&poaal of 
D£ed9ad "•te£ial, Pbo•• IT (IJQitb and sou~~ Pug•t SO!mdl, 
'lta&?'i i rlQton. 

we hopa our co111a•nta •ill •••i•t to~. "l'h•nk you for gi~lng us •n 
Qppoztuitf to ~••i•w ~~• dUC'iaent. 

-

Si.nll'ai:•lY", 

1:tu~~·1 
DI.Yid CQttlng--;:;;
nl.£ect-ai: 
Bcoloql ar.d £nvi1:Dnaental 

Cons•ivatiDn Office 

-
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UH<TeD ,.., •• o•~••TM<HT o, COMMERCE 

"""""" 0<Hnk •••••••-•-"' Aam'"""""°" 
"''""' "'"'"' '""'"'" """' '""~~-·- ··• '"""'' ··"" ·•~·''""' ·="' -~~~, .. ~,· ""'".,, ""'""" o•,c~m.., --JU,S 1 > l"'I 

J,1.., "J /'i f'';i 

Hr. Prank J. Orabeok 
Se•Ulo Dlotrict, Corp• of Engineers 
P.O. 00< C•3TSS 
Seattle, Washington Oat,, 

~" hove cov,plotod our rov;ow ot tho P\lgot sound orodqod OisposU 
Anol~•l• IPSD!l.\) POOH II D<aft !nvirooaontol im,,..ct Stoto~ont 
(OE!SJ, H•n•g.,.ont elon Roport (K>Rl, and Oispo•al Sito Soloction 
Technical llppondi~ (DSSU). Tho followlnq c°""onta on b .. ed on 
tho Nationol Morino Fiahorioo Sorvico•o (l!IIFS) rooponaibility ,or 
tho manoqoment, protoctlon and onl\onco""nt a, ... rino, ootuorino, 
ond anadromoua tiahery rooources and their aupporti<>9 hobitota. 

This program, •• d .. cribod in th• oubjoct docuoonta, propoHo th• 
opon-wotor dcapooal ot approximately 6.2 oillion cubic ya>a,. 
(DEIS pogo S-?) ot drodgod opollo (includln9 contaminated 
oodt,...nte) ot flvo location• in l'Ugot Sound cooprloing ••••• 
acroo. Each ot those locatl<>ne io goo•r•phicolly loolatod. po••••••• greotor biological valuo. and dltt•r• substantially In 
habitat charactor rolativo to dbpooal oltn evaluated du<in9 
Fhoso I ot FSODA. 

Tho following e<,""'anto 0<0 pn•ontod in t~o oactiona, I. Conerol 
co-..nte, and II. SpociUc Co_,.nto. 

L 

•• 
Gon•ral c"""'onto 

Tho dochfon to Hoit tho cooparotive anUyoio of progr.,. (j) 
•ltornotlvoo to dl•poaol olto location (Dais pogo• S-1•), and 
not ovaluoto oltornote diapoeal quidolln••• appear. to~• 
lnconaiatont ,nth roqulationo that roqufro th" oaooumont ot 
Utornatlvoe thot •void or minimho odvoru onvlronoontal 
impocto (<0 C.P.R. 1500.2(0)). Tt>io dociolon ond tho ahsoneo 
ot nocuoary Jnfor,o,otlon pcoclud•• any •••ningtul lnvolv.,.ant 
by aqoncioe and the public in dociaion .... unq wtdor tho National 
Bnviroruoental Policy llet INBPA). 

Oiapo••l '1\lldollnu Mvo beon unilotorolly adoptod tor thi• 
p<opooal dosplto oiqnlticant dlfterencos in elto 
ehoroetoristica (resource value• •t ph••• II olt•• are 
qrootor than in ph••• I noao DEIS pogo l-5), diepoaal 

41 ·-... _._,.. 

• 
••• ,o,s• ro ,ATJONAL ""'-"'IC AND '™"''"''IC ,.,,,.,silu\TION, 

""TI-L ... ,,, Flsn,Rl<S ,,,vac, 

""""'' ,_,_., - .,.,_n, <lu•• "'""''"'""'" , • .,...,., .. wou1' So 
dlopo,oO ln OP<"-•<•• ••too !o io<o•••<t. Th< •S- ••oluotion p,oe,,o,oo 
.. ,, !o,mul•<•d to ••o!d ""'•"''"''• •P<•-•••' ,,.,..,.1 of ,oo<oolno<od 
,.,, .. ,,, In •P"" •01,,. 

Cg,,.,..,,,,. ... ,,.,. of O[PUA 1!Urnotlv••· 

Th, ol,•mot,v,o •••• .. ••tl"" in <ho o,is ,,.,, c~plioo •!<O •O CFR l>00.2 

ldc "'id<olUy •M ""'" <ho """"''•" o!Un>&t!v" •• ''°"°"' o<<iooo <h&< 
•!1] •void o, •••!•!<< ,d,o,,o ofl<ot• ol th••• a<<iooo on tho q .. llty ol tho 
""""" •n•h•""•"'-" ,.,,, ot!S .. , b"" '"'"'., "'loo> of OOj0<tioo,--.. ,s .. to" 
by !fA ...... '"" Juoo !), '"' (•""""'" , ... o>M•H). 

,sDDII ••• ,,,.,,,,.,, ,, • ~,, ... , ,,,,,,,n to •••••"' "'t••••• "'"""'-"' ia 
,,.,..,., to """""""• -•• by vodo"' onv!,o-•<ol o,oonlutloo,. tho '"'°' 
'"""' ,..,, •••• , •••••••• , ..,, St••· ·•'"''"'• .,, ••••• ,., ,,,,,,.,,. 
•••••1•• •ad lod!v!d,.•• .,.,ti<!p,tioi ln POD°" ,,,o.,,,,,a toot • ••o<on•l ., •• ,.,. ·•-t•• ., •• ,,, •• , .... , ... ,.,.,,, •• ,,.,..,. , .. , ,.,,,,,t 
o~l•-tol ,.,o""''• <ho d<adOi'" <-="Y• ... 00<ioty ot lo<I<• 
0,.,,, .... ..,.,., ••• ,..,,,., ,,,.,,,,, ,,.,,.,,,, , .. "'''"' ,,.,,,,n,, ,,,,o, 
f,0m bolno •••••••od •< ,o,o. coo,, ..... ,,,, '"• •'""' ••• •••<t !o<o ••0 
••• ,,.,., •• ,,..... ... pubi!, ••••••• ,,, ,., ...... , '"' •• ,,.,, •• 0 , ''""" 

, .. , ••<• """•• •• tbo ••prooch. ••• ,,._t '4oio!ooo ,.,..,, lo '"'•• ! """'• 
oo•orn <••<•in oop,o<o of '"'•• l!. ••••• a,, .. ,d Mto,!•l ••••-<<on 

''""""'"'. 
s,,,, .. 1.0,, of lh, .. , •••• ,,, ••• both ........ ,., .... ,,..-.,,, , 011,, 
Ac< (S!tA) •osoi,-,,to •od <ho1< to!,ti= to too ,.,, .. pl~niOI p,ooo••• Tl>o 
• .... !1 ""''''''' , • .,..,..,.to , ....... ' ........ , •• , ''""" .,,_,, ,, 
••••••"''• io,•""••• tbo fv.11 .. ,,,,,, of •'''""'''"" ,,,, --•• 
, .. ,a!t!on• ,1von th<•ofo. T••oo toootho<, , .. ,,_ ... ,, l _., I! P!!S 
••••••• ••• ••••l '""•• of ,1,,,...,, .. , •""••••cy to •••''"''' <ho ,..,~,,., 
.,,.,,.,,.....,,.. < .. .,,.,.,,. to th• •'"'"'"°' "'"""'" of , ... , '""""· ""!l• 
"'"" ioto , .. ., I ..a I! ''""'"'hie """ vith •"•'"' d1"«-t "-• '" 
<o>Mplot!oa ol ,,.,,., •"""'"•• """" •H IH ""'" in tho '"'" J! Pl!IS 
'"""" 2.0•, ,.,, , ... ). a ,onu•l 0, "'"''""' ><•«-· thio voo o!oo .. ,. 
,1.,, in ••• •IS o<ool•i no<•<•• !oou•d o< tho s,,! .. !oo of ho<h <00 , .. ,, I 
.. , 11 ..... , •• •nd dodn, '"' .... """'' -"·•· ......... o,, .. ,. 
<h,o••"""' ,, ...... , '°""' .,... , ...... ,., •• ,.,, .... , ... ,,, ... ,,.,. 
oo,u•••• th<oqSout tho onlic• ,,..,, Soun• •••• •••••• '""•• '• '"' ,.,..,,,_, 
d•""' , .. ,. 11. ,., ;noluo!Od .. !!lo,, of ,_,lo<t<,o ond ,_,i,.,_nto! 
d""""'"'' to both .,.,.. ••rt!o!eotioo •• ,.,t of tho ,.,,..,,, Sit• s, lo,tloo 
"°'' C'°"'• "'""'"""' '1on Wo,, Croop, ,., •••• .. •loo•"""'""' •• ,; C,oop 
••• ,a<ou••••• of •ll •nto,H<od "'"""• Ind(.,, tdb"• onvbOnMOt&l 

,_, 
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l -0 

0-,~,..1~ I .iflt l-1_1n11i, 11nd 1,trj1,111t.i: r il 1z."nli, Alllji tni;ltrtiled ifl. $-(,('~iiJ~~ J, (lit a,~ (1[.IS ~ , 

brn~~ .,.,,;1 v~ri~d .,.._t'U~lj>,11,llcn wm• ad1hv~d. NOAl,/WIF"S ,;,t~rotu·r1t4ti'•'.-i 
~tl=d~d ~ame tif lhes~ N~l103~ mnd Ute flul F.'>l)JJA AmL1.1•l R~,,h., ~ut !nj: Motld 
in F~~rw1ry, l9B9. lrHtb th.~ ~ll:.~~ptiM of t-r!,cMk~l ini,ut oo ~h""'i~•I ■ n~ 

biDlugi~t1l t-r!,at ~rotocol~, NOM/N'lfS did oot lnd1c4t-r!, oppc,iitiom to ~h~ fSDPA 
dlapoat1l ,~id~llnaa in ~D•~ ■ ~~up •~•~icn•, 

Th~ K~~ f~4tur-r!,• of ~~& Phaae Il iunt1t-t plan tbt1t ~O~-r!,ri"1 •n~irc,,-.-~t ■ l 

i~IJ'IICli ~ot P~•vi~u.iily ■dd~~•~..-.l i~ th• th.a•• l ~llS t1•~ t~• l~e.ati..n oft~~ 
■ it-r!,~ ml'l.d ~pt!!~ific iit-r!, IMMt-t plui. th~ Fha&m l FZJS ic~u.a~d ,;m 

alt~rnativ~ sitot lo~atioo• (~e•~~rc•~ ~xiatins at o~ o~•r t~• 4lt~ri"latiW-r!, ait• 
location~) fo~ th• C'Jtltr•l f1,1,11•t So\11:ld •~ea, aDd po..vio•t •xteoiiv<t 
con~idot~•ti,;.,,:,• r~•••dtn~ •11~.-n■ ttv~ •l~• llloPMllf-t con~tiioo• for 
nQ~di•P"'r~lv■ diapcaal ait~• {lb& •~~•pta.ble l~v~l Df ~l~l~gl~•I •if•ct• Qn 

...,■au~~~• due to •edlaant ~~ic•l8 of i:'00.~ern). Dr•d~ed Mlari•l ~v•l .... t!o.. 
r~~•du~•a (i~~!u.clinB -■-plln5, ~•-~1-n.i •Dd di•pou1 1uld•!i~•·· -rot 
p•e•.,..~~d. t?q,1,■ p•cc■t11.1.n1a V<tt'e d~~ip■d ~a..,..,,.~~ t~■ t t•• ••l••~•d •it• 
aan•!-t ~ol\-dition ...,~ld not be ~c~~d~d. SO&.e cf ~he•~ ~<ooodut•• d<o 

up.t .. ~~d in u~ Pb.l.H U <io~-ta to ufJotet i,,Hlml 01<p,i!'d~1Hr! 1n ~l'I• fh..■ oe 

are~ a~d new !~tg~t1oc s•ln•d t~r:. ott>.~ •t~i•a and •cien~if!~ rei-r!,erch. 

~- t"4 nDndi ■ P'l'r■ iY& tuldeli~e had be.,,.. &olec~od d~rini Ft..■•• l Qf tii. 
p<oBr"-"', tloo,r• w•• n~ rot••oo to &dd~••• t~i• 1uidelin• du,!~1 fh.ue II. 
COn*ldm~atloo "•• 1!,r,m ~o u.,,tng U-1e ....,. ij;i.it.leUn• for (he ~!,~r,1,lv• •!tu. 
How~v•r, du,e ~o omaitD<ifi• CtiD~ttmi~t ■ 1,t ~M•• df•P,,r•lv• l □ <•lioc,•, tbo 
FSllIIA •ih>~ie• D~ted foe• ""'r& r••t<ictiv• a,,.ideli~4. tbo 3ui~~lln& !• 
do~-ted hi th• P'luiH rI flFJI (Cti..pt9< ~. H~tfon '>.fl ~nd ~il>it ..,) Uld tlH, 
l[IS {e~ctlon l.~lh}. In borb fba~• 1 ■n4 fhai~ IJ doclJllllt!lt•, and (or boto 
no~dia~r•!v~ ..,d ~i•~r•iv~ ■ it~••• re"•Q0.t.bl-r!, ..,.d -,■ t !ik•IY ~o-•otlon 
al•~~•~iv~ "a• a&l~ct~4. That alt~m.,otlv~ io~lwie~ tt..t dl1p,,••l gu!d~llne iTI 
ftll±•t=~e ■t ttw'I t~ t"'° fl'MI■• ][ ~JS va• i~•...,r.,d, t~& hli•l 6"1a1d !nt&r!• 
Critotria, or P6lC, n.., FSJ~ vould b• -•~ •••t•t~tlv• < ■• nQt•d tn tho rl!IS) 
IQ~ a.- ch-i~.1,. but tl\<'I li•t of ~h-1,.,l, ia n□ t •• ,,..~r•b•na!v~ •• 
¥8DnA'•· Alao, .,.,1, th& -p~lpo<I (• ~elatiTotly tnan,ait!vo b!olos!~■ l t•at) 
i• <l-i-1~. v$th r•v mort•lltr thl'i 11111a ■uc& □I failurft (rSDDA !a r~lat!v& 
-,rtali~1 ~-P,,.••d t,:, fu1•t Bound r•fer..,c• &Na■ ). 1'1.- P~IC _..,. arbltra,t!, 
-r!, ■• ■bll•h~d without t~ b9notf!t of tho, ~-~~ful scfentlftc prDc••a pr~vid•d ~, 
t~DllA. Th• l'SIC io~~l•t~t, ~~v•~ ~h-i~•l ai,d bi~lo~i••~ ~fl•<to <""<•<11• 
~~ lll'il:11 •• •~• ~•c•■~fy~ly ~~•tric~lv•J Th~ fSJC ~t'm •l•■y1 i~t~ndmd t~ bl~ 
•• th• .- impH.••· foteria .,.1dol1n•• ....,di .. , ~Ollpletkn .. r lti• M,Jl!],'I. 

~~•= r •'-• •1.,,c 1•H P nd wUl'J; HOAA/JMF'&) qv• l<mi!J .n~<>=• ■ ..t th<r 0-<I~ l t !an □ I 
cto~c4l u>4. loh,l<rgi~•l t~.till.i b■)'Qo.,;I !'SIC. nt. ti.A• l)Oml ... ~ua1r1!ah .. d 

throut~ ~"- ¥SPDIL ,tud,. 

~ no) t-r!,d 11:bi:.v•, ~ he dh,poa•l tj;ui,;1-1 h'-'H h•r !!~• l I "'"~~ ~ot """i !at•ro.l L,
e"pt'!d." Th• ,;! 1--1 ■ it~ i<l■l\t Uk■ t hm p,or;e~- tocl: in to) •cco .... ! l~~ 

re•ou.rc•• .~ tb•a• ait•• arwll alP1itl~at wj11.11tflllfflta -~~ _... ln t~~ 9it• 
-m41-~ plu• t<> ■lnll■ i~., pta~<!-D~lal -•r•~ ef!•ct& (aH n.1s ~~ell~•~ lb~ 
d•t~U~). 
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gmdcUM detic,esc>cs IU>e obsonco o! ,un1eth • •O<I ct,cor.,c 
effects b,oossoys), ond concorns o>preseed by ,seal and 
state rosou""e •soncios on<> Indian Tribes. N>< S opposed the 
adoption of thooe guidelines and rec"""'on<led a ,,ss 
onviro""ootOlly damaging alUrnotlvo in com,on:cs 
oddrosoinq the Ph••· I OEIS do tad ~arch ,. ' ,.,.. si .. ilar 
oo..,,,onta veco presented by tho United StatH Fis> and 
w,ldl!!o S•rvico, ond tho n.lolip and •=••i•b 'ndion 
1'rlbos. The Pugot Sound Watoc Q""l!ty Authori<Y 01"0 
lndicotod thot ouch guldalinBo wero inoonaistenc vHh tho 
Authority'• lon• ton, qool. 

•• Tho OEIS does not provide nacasaory lnrormat.lon relevant to 
roo•on•bly foreaeoablo odvoroo !•pocu, includ,c.q >mpacto 
that have cotastrophlc consogueru,oo 
robabil;t o, ocm>rronco b 1 o,eoeaablo ,_,,,oct& to 

--- quo e orqon o o and chronic Of!ecta ond 
bohaviorlal roopon••• resulting from sodl~ont and wotor 
coluan contamination. Tho D•Is oMuld otate that nocesaory 
info.-,,otlon ls lnco•ploto, provldo o "'""""ry o, ,,ioting 
credlblo oclentltlc ovidence thot is relovont to ovoluotlng 
ouch lopocts, ond on ovaluation o, ouch !•poet, bosed upon 
thoorotical opproochH or roooorch aothodo gon,rolly accepted 
in tho ociontUic """"unity (•O C.P.R. 1502.»(b)). Thie 
roqlllr,.~ont lo noCHoory to toc!lita<o a reasona>,lo cholco 
•-"'1 oltornoUvu. 

' 
0 

C. Tho 0•1s dooo not·provldo adoquoto lnronoatlon roga,....lng 0 
potontiol food ~•b eontnlnont tnnoter offaito, ond oenaory 
lmpoin,ont or bahovioral aodUlcotlon of onodrnoous ••lmonido 
(porticuUrly coho and chlo<>ok uhon tMt rniduolho in 
"'>;l•t Sound) •n<:ountorinq drodgod material contaminonto 
in Uio wa~r column. such Information lo .ao.ntlol to 
allov a raosonod cholcs uo,,g oltornotivo.o. 

D. Tho odopto,d disposal guldolinoa or• lncoopleto •• evidenced 
by the otat,.sont "thoro la •till no regulatory test for 0 
aaaaaoing chronic s@lotn.al •Hoot•" (KFR po.go s-U), 
Tl>o adoption or interi• diopo""l guid.olinoa, ond tl>e 
intent to dovolop, lnterpn>t, and imp).ement •Ublothal ond 
chronic oUoeta blooHayo for !\ltur• uo•, prooludeo 
yu>,Uo involvomont In d..,idono tnot oU•et tho quality 
of th• onvirONl•nt (40 C.Y.R. 1"D0.2(d)). 

Tho lntorla uOB or acuto todcity ond biooccumulotion tosto, 
•• plonnO<I to •••••• chronic and oublothal effoeto, la 
inappropriate and vould not load to od•quota environmental 
protection. Tho MP!t (pogo S-19) ototeo thot "llhon • chronic 
•ohl•thol to•t is reody tor use, tho FSDOA ogone;os will 
conoi"-r how auoh o tHt vill b• lntorpr.td rolotiv• to 
dlopooal guidollnos uoed to ••k• dooloiono o,, tho 
ocooptabllity of drodgad .._tariol for di•ehargo ot th• PSDW. 
•lteo•. Howaver, the otateaont t~•t tb• dovolop•ont of • 

•ragulatory toot will dopend upon tho avalhbllity of funds 
ond upon doc!dons .. do by tllo PBOl>I, agoncle•• (KPR pago 5-

' 

• 
"" '"-•• l nis .ooclua.a lh•< <h< ai,,,.., ou!dollo<0 ••••'" fo< '"' '""'' 
l '"'"""'"'" ,Jt., '"' r,u, "'"''"'"' wi<h S•c<io• •os<o)(!) o! <h• 
Clo•a w,,,. ,,, ond all o,-., fodo,ol ,oO St••• l•••• •• Woll a, <h• '""•' 
Sound""'" Q-ll<, "'"'"_,,, Floo. Tho Cloon Wo<•< A<< nqu!,o, th,<«<• 
""''"•• of '"'••• -«dal oo< "'"" lo •• •""•"••""'' ...,.,,. ,,..,,., 
lo lh< """"" .,,,,,.,,_,nt. Io <ho impl..,.nt!oo ,ogul,ll<•" C"Soetloo 

'""""' ""'"""""'· "'' "'"""''"'' ,, """''" .. , .... , .... •••''.,_"""' ,_,,., o.waU~• •'«=•"••" !~,,,.,<, ••••dJ, '"'"" 
to ,-.,, Sound '"' ,,,.., •• th, """' ••'""•• lo bo o!oo, ond •••c•••""'•" 
!n <h• co••••< of tho ""'· In odoit<on. """''"''"• io ••••'••• to ,,,!ff ,,,, 
"" w,occ•el,bl< •it• • ..,,,,,~ lo not ••oO<•O th,our,h tho ••• of tho Oi•>o,ol 
,.,,.,,.... ,,, . ''''""''"" ,, ,.,.,,, ., ..... ,., ... , .. , .. , .. ,,., .. , .... 
tho!, ,,lotlon,blp to tho ••- <!opo,,l ,u<Ool!oo,, •n •••-•• ,, '''""· 

"°""'"""'• oppo•l<ioo <o tho ,ooo<od ,.,_,, l d<•,.,o•1 aul<•iin•• ••• 
'""°"''"'" lo ta, '"'" I >'!!S ""' full> con,!Oo,o<J b> th• PSOOA ''"""" lo , .. ••••••-•<no p•o••••· Tho >•••••' ••<o•d or 0.,1,!on, ,,_.,, b> tho 
Co•p• ond ••A 1n D,c-•< [OS$ oloo ,,,, .. ,,,, ,,, •oocorno •• "°""""'"'• bot 
noted , .. , o OO<O •••<<i<tivo ou!<olino WU !oop,<op,!ato, TS• "''"' Sowtd 
Woto, ()ual!t> Autho,it> (PSIIQ/1) boo ,,,.,t,d tho ft,,oo !I -.n>O-.,t plOfi, 
'"''""'"" '"' ,,,,,., •• , ,., •• ,, ........... ,, •• ,. ,,, , .. '"''' 11 ,,, •• ( ... 
PSIIQ• ,_"'"• th!, ,.h!bit), Tho DEIS/FUS dio<uu" tho ,olotlo••o!p of 
fSIJD,\ to th, ,SW<l,\ 114'•< ()ual!ty ,..,_,,_., '1on (Ho R!S •-•·• pooo ,_,, 
,.oi,(n, ,.o,,,OJ, •.o,,!n, ,.u.01, ... , . .,.m. 
••• "'•'°"•• ), 0,1~, <o, Oiocooo!oo of •••"''• ... ,..,,,,,,,_, ofl,ot• ....... , .. 
..............z. n,, >SODJ, aoondH dl•q<n, ,i,0 0.,., .. , couodl oo ""''''"'"""'"' 
Quollt7 •••• ,.,, .. (<oO OFIL ,,o,,,,) .,., •• , .. ,, 

. ..... "" '''"'' , .... , .. ,, .. , ........ ,, , ........ , .. , .. ,,,, .. , -···· 
'""" on , .. """"" ... ,,_,,, .,., tb,,. 1, 1n,,..loto •• """"""''• 
lnfo,-Hon ,so ,,,.,, , .. a ,1..,, -u "•" '"" '""" lofo-tlon •• 

'"""'· 
(SJ If '"" iofo...,t!oo ••'"'"' to ,.,.ooobl1 '°"'"""'' ,! .. ifiooot 
.. ,.,., lopoot• ,onnot bo ob"'""" boo,ooo of tho ... ,.11 oo•to ol °""'"'"' It •n •"'""'""' o< th, -• to obtoin it ,., ~, "''"""• tho 
..... <> •"-'" ,.,, ... ·""·, ............ to, lapoo< ""-n" (1). •'•'-"' , .. , ,.,h lnfo.,.,tioo !, incooploto o, ,.,,v,!lob!,; (>) & 
,t•t-nt of ,,, ,olo,ono• of tho i••-ol•t• o, -••il,blo !ofo""'''"" 

to '"'"""n• ""''"'"''' focHooobl• ''""'"""' °"""' ,,. .. ,., on tho 
..... , oovi,"""""'" 0). ·-·· ., .. , .. , •• , ..... ,. "'""""' 
""''""'' which !, ,.,,,..,, to •••luotlo, tho ,,.,ooobl• fo,o••ooblo 
.,...,111<0nt ....... i■poct• oo 11, .......... ,,., .. ,nt; .. , (') '" 
•0""'1'• ov•luot<on of ,,,.s iapo<t• b•••• upon tO•o••tic•l OPO<••• .. • OC 
•••••••h "'''°'" ,..,,,,!If &oo•ptod in th• •oi•nt!llo ._,,,, • • 

,_, 
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The ~.,quil"elnQt for th..- •-•Y d ted l.n '-0 t:r~ .~~~ ~ttb ~ ( t9ai) 11.;i~• 11-,;,t 
apply unle•• :ln!ora....t lOn 1.11 ~aYaU~IJ-1~ CCCIC:1:,[;lhlll & ~..;,;,_-• ~ (oreu•e,eblt; 
11J.,1DJ.t 1cuU: IPl1rnueen,ta,l :eaa1eQ.11■11ec. i.ltho"l!b i l i. ,actn-c11l~q"lll · - • •l\u• 
l■ • dear•e gf p£of•••ion~l juclsiH,nt ~•qnir~d to predict :L.911ct■ -cf th• 
dr~dged -t•ri ■ i IJll!I diap01tal ~r~• ~•11-tlll~•• t!w t'£!S and otht!r PSlll'JII do.,__,,t• 
p-r-e•1t11t. &<1..-11u.111te :l.tl[.on,u.lor:i lo 1n1,pport 1.~ 'l'<H1~1,...~.r;111 tl:l&t r<l4Mlonablll' 
for••~"~1e J.rapaet ■ will not be alpificut. n.- H~irgal!!Cflt&l -11tM1lyal• 1J.1ad 
Int~~ nlS coft••rwati~•lY •a•••••a the ,potential lap&ct1 011 tlW.- i:...i~ thil-t 
ell 11.11.t•ri&l di ■po8,.,d ~• jut. pa■•..S th1t P&DllA d1•po••l 1w.~elin1&. ta 
~1tal1ty, -•t -l1trial di•char•l&d at tb1t •it•■ wlll ~- .,...atantiallJ cl<NIIAI~ 
t.ha11 tlllh. 

hW! ao111y•1• h1d:lt:t1~• tll■-t •- -NIJ.nble ptl:,-•ical i.-p.cu to f■-wl• vH1 
oecu£ d11e to di1tpg&11l ae~i~iti••• h~t ng •i111!fi~41!1t. I0111-tera cb•lca1l1 
~•wi1td lapai,ta •ra utlc:l.p,at,ad. Jlc "i:•t:auri:.phh ""'1••~~••" 1tN1 fil.r•HNn, 
•v~a t~o•• that qht Ila•• & 1- probabl11tr o! &ecur~1ae•. 

k~• A~ u.-11-l'"- ... Olo .. , ti•• r1tqub-t l~r 11- ■-fl' of h1fo~ti911 
•~ciihcl in .. 0 en U02:.:1;2(1,} llo•• not •pplj. 'n1.- PSOO!I, q.,..ch11 N1Y1t 
a.-riBM .and Nf•nin~M pa£tinent iofora&tio~ on elU'ct!.ic eubletlloal ~fre,t• 
in t~e fi"6l 'ba•• ll do~-t■• I~ PM•• E ud th4 draft fh.ue IJ N.l, t_.,. 
l'SDDili •■•••d•~ •c tnmtlld1ed ta.. !!UZ" r911-t. hd of & 01i-,;1111 i; aw! 1ttMI UU , 
d1t■pite ••nral -Jor reeurch 1tf!or-l■ fmd■d bl t~• 11.11111~:1,.,., t..cllld!aJ • 
Hud}' ~onduct•d: b-1 .. rs Hien tin•. hrther NHareb. !Ir ll'A ad ll:Qt>1ou h, !.a 
pl"OS~•••• and Nt cO~lw• wllh ~ chrvnl~ a""l•tblll t•■ t 11,aefiLl fo~ r..1ul&lory 
d1tc:h•&mi -ua,. Jlllh a.c:ieo.thU -~ -..r~ oi Cu.r~-t nnm. ud :P ... 1tt. SC,IIIHI 
&,t1111rl11e l'r..1r- HH•l"cb action•, aOlt puticip&led in br-i1tU-"t• ao,i IP<p.-ri: 
-rbbOpl OIi tha aiil!J1t~'t. rn t.he UNRCIP of • c:11.rnlf •mletbal tut, l11fl 
PSIIDA a1nei•• an r•1~1n• on t.M u.i•tin,.s euit• of •••itiYe l'SDM bio._. • .,. 
that inclllda ■-£al allbl~tb■ l i~dicetora (-phipod, 01■ t•r 11'diM11t l•rv•l 
••••Y, ■nd •ic:rQtmr.} tb&t ••~• .-.~_...i,..i b-11111Y$ •clut.i,.t.• ( ■~• SITA pp 
Il-1~ to [!-78 -d ulllbit I-Z2). Thea1 Ilic&•••:,-• wll! 9rOYl.de tb1t -i1ht of 
nid1tne1t MCfllN'3' ~g ""'•l1.11tt• dr1t.pd -~•rial prLor to di ■~liar~• •t PS~IIA 
dt1t■- Al n1>t .... .■!10'&'•• l!bl'ml..t: eul>lfltll■-1 &Uec:U dN t-c eti-i-cele in dl,ip,::,.1ed 
drlNII" -lerial an acee1tllhl• •itll•l"M eff•~t• &t t!l-e a.cmdi■peraivt1 ait•• b~t 
11ot .out•lde tb-. 

th• lac~ of• ~h~!llli~ •11bl•tb■l t•■ t •'- t.hi-9 '-~•"•not pl•;m ~~ti~ 
pop11l11ti~• •t ■ i1nif:l.~...,t rl&t. 21tc•11t1y •~qu1rw,d •dd1~1t11>41l lnig-r-t1DCII mi 
,tih :I ■--~ IWI hNn ull.M to tb.l final Pheu U toc-U (,action !1.10). 

S.v•~•l •>Jiatl.a~ P.-ot:l'• hature• •ildNi•• wflter cob--. .u.d 11Hr ..... 1t• illpactll. 
rlr■ t, • a1t111tU.h1t ■p,acln h 11aM i11 ~M la,..,,al t.11.■ ta vitb ■ Qt:llllb!111M 
1Ubal/aubl1tt.h■ L at1ilpi,int '-o ••P•I' pg,1.enti•l bet:1t.t:,i¢ .flow;I. •&tu- .:..01..- lal_p,11eU 
h- 111111,-idwd •~t.• ad cH•••o-lYell t(tllt<:•au,. - 111it1.t.111,1 tb& aMJ.•11t 
in v•t1tr prig-r ~ c:Ollducti111& t""' hat. & '"wf>rlt C,H1tw UJ"Hl11t'1t ..,,,ir-t h 
cnatsd, o,,ereUia,,U111 tllll! pHdictM a~pm•ion tllat voo11,ld oci:u d•ullJ.S 
dbpoHl. aoil 'f1t£1 liMIY npodl>I' M ) ■ Ltpl 1111d u,l■Jr.i.J, Cll,11,ggi,,,~ 1tlhch 
tobich could gc~11r 111 thl field .. i,hr,;,nic 11..a,let.b.til r-Hpc,IIH1t 111 a c•pe.r&~l, 
•1t111■ i~i~• o~ 1••• -•itin •P41el••• 

-
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2a,, d•not•s uncorta,nty regarding <unding, dovolop~onc 
timolin•••• and th< rlnol co,ult of thia crucial proq,0 ;. 
="1'onont. 

Tho •cceptobility ot d,odged ~•toriol for open-wotor disposal 
is a pro-eminent •nd controvoroid issuo. Uthougl> aony of 
tho biologicol oonseq,,oncoa •••ociated with dredgod ••torial 
dloposal hove boon identified, tho O~IS ackn,,,.lodgo• thot 
chronic offocto exporioncod by aq,.,otlc o...,anioo, •"P<>••d to 
contoolnated o.aimonta havo not boon oatabllshW. such 
uncorto.inty has footued public orro,U to oovna1,y restrict 
or prohibit d<odgod ... tuiol dlspoaOl In PUgot Sou,,d, ovon 
loading to th• cloouro ol ~•Y open-wator sltoo. Th• 
dovolop""nt of diopoaol guldolinoo thot oatablloh tho 
accoptahllity of dredqod ,.._t,,rlal for opon-wator diopooal, is 
an intoqral componont ot tho PSODA progr... Tho intori■ 
dlspooal guldollneo pr■viouoly rejoetod by Podorol rooourco 
•gonclo•, IruUon tribes, ond clthon groupo, aro rocoqnhod 
to bo incomploto, and 111-oultod to oVOluato oublothol ond 
chronic oHoet,, to aq,.,otic ocganlou. Ho 'I"a&tion tho 
adopeion ot th<,oo guidoHn•o tor PSCDA Phaoo II prior to tho 
dovoloP11ont of chronic and oublotllol ottocts biooooayo, 

E. Contrary to conclusions pnoontod in tllo o•IS, tho drodgod 0 
■otoriol dioposal guldollnoo """" lncon■ lotont ~1th tno 6 
objoctivoo or roquir.,,onto or •~l•tlng onvironmental lows 
ond policiea. 

A fundamontol objoctivo or tha Clean Natn Act ond NEPA is to 
rootora tho "'1e■ieal and biol0<1icol intogrity or aquatic 
UoH. '!'ho l'uqot Sound Wotoc ouallty Co•prOl:lonolvo Pl"" 
"""""" tlllo oOjoctivo givon It•• intont to oli■inato t"" 
proaon,:o ot .. dlunto th•t ca""o od.,.roo oUecta to 
biologicol rooourcoo. nio Pugot Soun<l wator Quality 
4Uthorlty oloo ... int.o.lno thio view, a• ovidoneod by ita goal 
to OUl)poct actlvltlao that do not allow advorao eUocto to 
bioloqleal <••oureoo no■ultlng tro■ ■odi■ent cont.,.lnation, 

Tho Odoptod <liopo■a]. 9"idelln<1a allow chronic OUblOthal 
Utocto to <>ecur duo to th• prooonco ot ch■,,icol• In dr""9od 
material (l>l:I8 paqa S-U). hn,ltting tho d09rodotlot1 or 
oquatlc """"" CO"Pri•il!II l>undroda ot &er- ■, tllo ■ointenon<:o 
or •'I"•tlc hobitoto In a dogradod eondition vlt>, tho diapoool 
o! cont ... lnatod drodgod opolla, o!>d tho dloporolon and 
dilution ot c°"to■inonto In aquatic oroao to ■ inl■ho odverao 
otr.cts oooa inoonohtont vith tho lntont or tll•oo J.avo ond 
pollcieo. 

EnvlronoontoI iopacto oaooclatod with tho lmpl.,..ntotlon or 
tho adoptod diopoaol 9"ldol1n-■ lncludo, 

l. 4cuto to~lcity lo •-ctod ror soma onalto opocieo (DEIS 
pogo S-l?), 

' 

0 

• 
'''"""'" \. ~ ''""" .,,,,,., o;,,,,,.. ,,,, ,,,, ""' ,,,s .,,.,,, .,,,.,.,, 
'"'"-"•"~•th, .. uo-•· •• uo«a '" ms m<>oa ,.olf(2)lb)j ,,,.., ,_,, 
of •h• v,is), • ,,,, , .. ,1 .. ,,,,,,,, of ••••••• oole<iol 1• ••••'''' ' 0 bo 
'""P'"'"' dodo•• diopoo•l ••=•• Tho,, <Id• oo<odol vlll "°' """''° o 
,l.,"1,ool oxpoou<O ••'"••Y fo, d,-k,i. of ,o,,«rn '° J""""' ••• •Ooll 
.. , ... ,... • , .... """'" of """ ,.,_ """""''"' ""' ... '"""'' ,~ 
, ••• , •• , ,h-1,,1 , •• ,, .. ,. =•• ""'" ........ ,. ,,, ••••• '" ,b, •• ,., ,,,_ 
du,i•g ,.,, ... ••ntoi•od •••••••• lovolo of .... ,,,1, of ,~corn. fooO ••b 
,,.,o,f« olfolto <• '""""" ,, ""''-"'°' ""''"•"•• of '"'"' b,a,hl< ,--'"" .. ,~-"·• ,,, ·"• ,., '°""''"' .,,., •• ,,.,,. ""' '" ·-"""' 
""'"''"~- At '" "'""'""' .. ,oil,""''•"'' ,o,ulotlono' o.,, '"''"" •• ,, ,1,0 •• _,,., ••. 

.. ,..........,. Ao d!O<••••d lo •••-••• , -• 5 ''°"•• lh• lac, of o ••·•••to,y 
ch,oolc '""'''"'' ,,,, dooo ••• ,,,,ludo •doquo<o p,01,,<!oa of tho .. ,10, 
=•b.-01. Vho< !, poc«o,oO <o tMo •-•<., """'"'"'' ••,!,Ob 
, •• ,,, lb, "''' ,., • ,o,, .... -··"'-"' , •• ,. Tho • .,.,. OYO!uot! .. 
p,o,.,.,,, ,,,,.,,,., ,,,,.,, ,O,oo!, ........ , ,..,,,,... •• o,,, .... , lo <PTA 
!,. n-,.,n .,,, '°" ,...,. n "'" !S""'" ,-,ol .,, ,..,..,,, ... ,.,, "''""" 
•h!,h '"<lodo >-tbf< ,_,,.ft> !n- -••"'"•• ,00 Siol,.I<•l t•ot, wl<h 
oeooltl•• ,eu<• 1•<""1 ,., •-1••• l•thal oul,l,tbol oodpo!nto. Th••• 
,,o,,du,,, ,,, oo<t,i,.t.a to >• !mp,ov,d ts, .. ,s ,,_ via ••• ""•"'' ,,,, .. 
p,o,,,,, ood <hio lo oloo,ly •••••· '" , .. NfR - ••TA, Ao 1oa!,,t,d !a 
'"""'""' ), •••••• oub,t.,.t!ol "'°"°' ol !o-o••I""'' •••••••h !, o•<•••••• <o 
• ... ,o, ...... ,. , .... ,. '""'''"'' , •• ,. An .. ,.,, •• ,. t,,, .... no• .. ,,l ., 
"" ,...,,.,,, •-· ~OM/'MOfS' ,_, foll• <o oclm .. lod•• ,,._ ,0o,!a0c,blo 
1•l• !a '""'"'°' .. '""••~<"I ••••••• ■-tori,! '"'''""''"" ,., tho oubo<utiol <•••••-•< to tho .,.,,_,,t of ,,.,,,01 ,t,po,,l ootl•ltioo vhiob hoo >••• 
a<coopli•h•• ,b.,,.,b PSOOI< to .,,,, It io o.itbo< !ooiool oo• ........ ,. co 

•• ,., di, .... , .......... """' ... """'"'" ''""'" '""'""'' "" ,. 
..... o ... . 

,, "'" ., ... ,. tho• , ... ,o, ••• ,, .. ,ii,, .,11 no• •••• , ....... , , ... ,._., 
(,, •••• , •• ,,, .. ,-10). 

•••-•• ,. n., ''™ .,..,.,,, fu11, '"""'' °""''"' c,,_ .. ,., ••< ,,.,,_, 
10 ooot«>l ""' ol!o! .. to """" ol ,_,.,,_ "••"'•••• to '"'" "°""'· •• 
,., .... ,o,, ,.,,.. ... .,.. <bo•• ••=•• ,..,,,., ,,o,, .......... , .. ,, 
obJ<<<!voo, ••'""'"'' i• ,,vl,otioo , ...... ,, •1!1 !■p•ov• In q ... !ity. n,, 
clooo w•••• Act .a,,,,,,, ••• ,,,,,..,,. of pollu<on<, l•<• tho ,, ... ,, 
.,,,,o .... ot , •• '••-···· b, ... ..,..,.,, •• , ,.,.,oo ••• of ,,, , ••• ,.,,f<•• 
~ •fl«to--b•H• • .,,, .. ,s lo """'"'•• tbo """'''' of ••"•" "'" HU 
.. , •• ,., !ot• •• ,.,. of '"' ... ,,,, .,.,... - """ ,.,.,,.. , ... , , .. 

"""'''' of ,,.,,., -•«<•• ••< "'"" '" on """"'""'""" ,,,.,,. '""'" 
<o tho _,..,t!, 00>1,,,-,.t. lo u,, 1-,,1-ot!oo "'"'"'""' l"SO<t!on 
,o,(o)(tJ ,.Ja.l!o,."), '"' ,.,,,,_o, ,, ''""'''., ,h, "l•nt 
...... ..,.,,,,, "-1!01 '"'"""' oltornotl••·"' 

n., .......... , .. ou!a,!!ooo "" foll> conol"'"' •I<' <hio do"• of <ho C-.A ••• ••! oth•• Fodo,ol ,,, S<••• ••••• •oil •• , .. ,.,.,. _,,,.~, pl-. It 
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:. materials to b~ dispos~d ~oyia likely incr8~se 
concentrations of c~emic~ls of co~cer~ ove~ naturally 
oceurri~g lavela at di~posal ~ite6 {DE1S pa9• •-32}: 

3. less sen~itlve ta~b loc~t~d ~ltnin the ~iaposal sita 
boundaries ~•Y ~lso e~perien~a soH aublethal ch~on~c 
•tfacta (D~IS page 4-32) I 

~- ~u.mulatLva effocta or exposure to dredged •aterial could 
re 6 ~lt in a r•duction in abundance an~ b1Q!ILll.&s of 
aqu1llbr1u• apaeiaa (DXIS p,11.9~ 4-32)t 

~. tlsnes could exparienca enranie atfeete frOI contam~nat♦ll 
sa~t•ents via eitnar contact wtth tha gilla or feeding on 
•mall inv~rt•brataa 1~ th• disp~~l araa. such afract& 
could axtend tHlyor,d th• dtsp,;:,•al sit• (~IS pa9e ~-35}; 

~- chemieal bioaecuaul~tion in fish prll.datonl te axpvetad to 
oceur. D!r•ct •xpoa~re to cheaicala eo-ul~ •l5o oecur 
tnrou~h the fian.ae •kin and gill ••tal:iranee a• a rasult ot 
their inti!J.11.te a6•oeiation with tbe hattc• se~!ments 
(DEIS page 4-l9)J 

7. aobile banuio• {crab, shri•p ~tc.) ~nd deJars~l fi&has 
fao~ing on d1apa-aal aita benthoe and migrating- otfsite 
~ith ~ n!ghar b~y burd•n could contrib~t• ,::.ba.ical~ to 
th■ to0d w@ (DEIS ~q• 4-!lfi); 

a. tn6 env!rcn..mital et~•et• re■ulting- frrna tb• 
big,e,e,c:um~lation of eonta-.ln&nt.11 in PUc,•t sound e~•b11 ar• 
unknown. l>at ■nehl atf•et• inc:1'1d•: 1.Jap■ lr.,Jnt of tn• 
•altin.q proo•••, reduced rs~t"Qduct.i¥e capshility, 
d11erea&&d feedinq abil!tt, ar,d deer•aMed r•al•tance to 
di'5-S••• (P~IS page •-5B>t 

9. cnronie ■ubl•thal •tt•ctB ~ou~d rasult froa lll'lri•P bllin~ 
in dir•ct contact with particle t,aLmd cha111ioala and with 
t.bo•e that beco.- di•s.olvad wluiin •1141-nt pore ~eter• 

10. 

ll. 

(DEIS page •-~~)1 

adult eal:aoni~• ln tM v!cinity of• ~i•po•al area or 
•ic~oldy•r ~plum.~ could &tlsorb cha•ic~la via tne gill& 
and :.ay aa a ~•ult eldtibit phyBiologica.l t..~air-tnt• 
(DEIS p~9• 4-~l~- U•itlant p;;,pulatio.ria o~ eQha an~ 
eh!noo~ •alaon, aM •iQr&tln.q adult ~d~o.oua •al•Dnids, 
~:dlibit •illlng ~ah~vior at the •urfaca tll~OUIF'out f,Jget 
&0\11'",d aM, Uieretor•, could •xp.-riene• •udl •:,:po•ura for 
.rt•nd•~ P41riod.aJ 

1n both l ■bai-atoq •:a::p41ri-nt• and fi•lG evaluations, 
cl- and ~~t.TQWlnq wo~ h■v. ~ft tOU11d tQ acctmulate 
si;ni~ic,,nt conc•ntration• Gt Qt"ganie e011po~& tnat had 
baan _..9-DCh.ted with dr-.,.:1 -.atcrhl (Pba.&-a I m>il pa.9• 
5-4) 1 ~ 

0 

("-91~ .fl~ ljiCI br. 11r-gued th.Die. le-sllil re-liC.l'icti'.'c- gui,di11;1l inl!.t W"(.luld l::,~ Cli>lHiist~nl wit.h 
lh~ ~a~tt>H LI gu}do,I !,.~~ (•~~ Vt,n~ 1 FElS). ~ aui<:l~l jnu cleuly <lo 111l1 
c~quir~ th~t Qg ~dve~•~ l~~~l~ b~ ~e.-.it~•<l, a~ ~u1g~Ql~d by HOM/YO'S. 
Tll~r-it hi .. .., b.~ien ILL'I application ,a! th.i11 ~J11.t.r-~me it1ter-pret:atlLHL itn)')rlHil!'e Jin \•i.e 

C<>Li~" - Ille F~"l~A. reCOf;t!he~ (~e ~~~-d f(t~ all~"iag ·~ .. dv~r~• .rh<::t• ia 
di•po~al ~tt• ~r~•a in ~rd~~ lQ ~et t~ ~o~io~econCJ111lc nemd~ ~1 ~h~ •~1icn 
ud ~ho a,;k"°"hd~..:I ~~~ p,;,~~q~l•i adv~u~ •nvl ro~ .. tm.l .,f ! ~<=l~ u! clhpoH.l 
of d.~~g~cl -~~~lal iu ctb~~ ~vir<;>nm~n~~ 1~ a~•~ co~ald~~ali0n. Wit~ (~a 
m.~iv~ 1nvolv-.-it Df IIOMf19'U'S acd ot~~. F~cl~ral a~d St•te ~;a-e~c!~•, tll4 
t~il:H!~ and tlM ?1$!1~. l-.,~&ll poll~tion ao~~c• cou~rQl ~h.oul~ b~ •~hl~•bl~ 
wit~ln lb~ far.,..m~•bl~ fu~u~~. Thi• V<Ould l~~•..,, t~~ pot~~tial to~ p~o~lm 
•~clin .. t• ttlm.t ~•qulu upla11.d ,H•po•.t.1 &ld ~ea~1~ t~ llfflenl ly cl•an•~ 
aediMDt• dt•p,;,~~d lo ~,;.o'RJt~•d, o~-•~~r •t~••· 
k~~L..1... h•ll'Ofl$m J clula witb t~ ~~~~i-der~tl,;,n ~f c~~ooic ~~bl•tbtil 
i■pa~ts, •a•o~iatu r1•t~ to aquatic population•, and proi~-li~ prot•~~i~n 
and clMic~i~s ..... u~e•. The li5t •h~ l~ ~h• C-.!CI\t COntalna FSIIDA DIIS =cl 
Pi..~~ T MfR l...,.t, P"l'~""'~~d cut of cvc~~i~. The li~ted i~pact9 are b4•e~ oo 
w-or~t--ea•e cooditioa~ •• noted in th~ r-eap<in•~ to c□--tJt n,ab•r 2, .i,c~. 
l'ta~y ~f ~ti.•~ 1.mp,o.ct• -Y uot oc~~~ •~ -~l d~•d11ed iute~i•l i• ~;J)t!!cted to b~ 
much cl~<>e~r thM'i thilt allc,.wed ~1 lb.ot FSDDill. 1ufdelic••• Al•o, ~• 4••o;rlb~d ln 
S<!!~tloo " of ti!. f"US, • ....aq;-t i)lM fo~ NCh -dia.poH.l ..,n .. - b...,n 
fon1Nlat•4 to A•~ri~t di•po••l •ctio,,i• to f~rtlM~ avoid pa.a■ ibl~ ■..lw~~•~ 

df•c~•· 

11,ui~- ltut ?SD~ ■.-d,H -di .. at;rH. 1M oo-.~H,;m al~£n111H~ ilJ 
adt!iquatel}' •vahu1tsd for iurpoH• of tlHI l'~Olilr-tk l!IS, Each i,.-opc•~<I 
<iAdgln1 pr,;,J~d •ill b-o: <JT11ol,...t.,.t ,;,c. It ■ ,;nm -rtt•. 

&111pog,a1 9. Th• PtlS d1d trnlnd daal l"'"•~•ll}' with the alt~r-1tate (coot1n~dl 
f•te• of <iAd~~t -t•~i~l. ni.t t• th~ only v•J th.at t~J-, b• coo•ider•d 
1iYM1 P•~-~~t 1~to.-tioc o~ dln'elo~t of -ltiu.■•r cD11!i~•d• upl■nd •ll•• 
for dTd,•d -t-~i.t. l ,.u •poH l in u,. Pua;•t S<:,und r-e-aton. The c-t dOH not 
re~o,JTii~~ tl+a~ ~b~ pv~p,;,•~ ~l fSDClol. !.a,~~ d~•llJC'•te •nvi~-tall}' ,1,114 
~licl7 ■ccertabl~ ,....confln-ed ope-11,....,,at~r ait~a. De~£~i,;m.~.,., acc•pt•bllit7 
~t 1t1at~ri~l for thia, and ~o oth.8~ pu~po•s, i■ the pr~alll'll •~tiot1. 10~ thi• 
r•••on, a no-a~~ioo alt•TT'-lltlV<II w11-11 ~h.o-•~n ■ncl 1~ f~ll~ deac~tb~d iR th4 D!lS 
k~~l,;m 2.02l vhl~Q f~lfill• tb~ atatad 1atnta of Nlll'A •□4 SEl'A. Th~ 
C1<J--...c~ioo alt~rn~t•~~ 1~4da to tRe probabl• f~ture la.ct of public, -lti1.1.11er, 
o~n-wat•r, wco,,ili~•d •it~5 iu ~-.. ~• [I-~~•-

Thi• c-t Qtat~~ tll.<!lt tMr~ 19 &lwa1• • po•5lble alt~raativ• to open-ateT 
dhpoaal in uph,nd cont ui•d dhp,;,nl- H h ~ni• tl:iat thh h a poHtbl• 
~lt~("Ylattv~, but c.ot ~lw•~•., ~la1.1.■ ibl~ n~r f•m.~ibl• op~iqr1. ~.~ i• ■ 
~Qc~ida,r~bl~ -~ Qf ~D~k 1~t tQ be -dooe l~ •~nim~iq a P~•~ti~able 
n,1i~ru,l, iaultiu•e~ uplllll.-d cMfined •it~- Ext•~•nce ~f M un~o~fi~•d 
o~n-wat~~ .a. -~~ ?&llDII, d.<;,,i,• DO~ pt:.L..U: dml.t,~WIII •c~•pt~bili~y □1 

ti._..l Df .... , •~i~i~ oked.~4 -ler1&1 at fSDM alt•• 1.Did■ r e~l•tlna l~w• 
.,-,d ntiulatlooa. 
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)l. <eg»•ding ~hQ~icals known to be found ;n »ugot soona 

sedioencs, selectod eho~Jcols thought to be associated 
•ith odvo<,o biological Hfocts, Mvo tho potont,ol to 
re .... in tox,c Jn tho •q,.otic environment tor extended 
periods, and havo tho potentlol for ontoring tho 
tood VOb (P't,••· I MPR •••• S-10). 

Soq,.,trooonts ot oxistins onvironaontol lowo ond policies seem 
untultlllod by tho odoptod dlopoaal guidolinoa. ~h• S♦ction 

< o, (bl ( I) Guidolinoa, ond state lovo ootobliah tho need to 
con,Jdor chronic and aublothal ortoch to oquotic orvoniaoa 
resulting fro• che~ical• thot could"" proaant in oodi•onta 
proposed tor opon•vator disposal (KPR p..90 S·l•J. pepondonco 
on interim dlop<>5al guidolinoo, p,,nding oovolopmont of an 
opproprioto aublothU blo••••Y (l<PR paqa o-l8), puta 
h,purtant aquatic rooourc,,o in PUgot Sound at riok wltnout 
aoouranco ot too noc••••ry protection. 

TOo O~!S dooo not provide on adoquoto ovoluatlon ot too no 0 
action oltornot1vo (<O C.F.~. l002.U(o)), thoroforo, • el .. r 9 
hosia tor ehoico 01'Qng dr..,god matoriol diopooal options io 
not availohle. 

Although too DEW aekno~lodg"" that •cho•leol rolouo to tho 
ground water via l••chato eon ... eontrollod throUgh a vorhty 
or toehnologioo• [pogo 4-10), tho eolljOaratlva ottoetivonooo, 
coot, and onvico.,.ontol conooquoneoa ot ooe>i tochnlquo t":\ 
relative to opon-vator dlopuoal h not provided. Upland \!J 
eon<inoaont technologloo aro woll dovoloped and ottor a 
~odocoto to high dogt'oo ot protection for pUblic hoalth and 
tho onviro,,..nt by loolotlng contHlnatod dredgod •P<>ll• ln a 
0&curo onvi,coMont that io r•odily -..nltorad [C.,,,.oncnont 
ll<t.y Naoronorenidotloto Foaol.hility Study, ""•cutlv• S"""4ry, 
11-0reh H••I. 

Tho choroeterhatlon ot e•ndldato drodgd apoUo upeet.., to 
ho e<>noiderod toe dbohO"lO ot Phaao II oitu a■ •qonorally 
qulto eloan• (UBIS paqa 1-<), p<0elUda• any -•nlnqful 
eo,,,,._rative oval.,.,t1on of dhpoaol altorn..tivoo and thoir 
••ooeiatad onvlronaantal hpoeto. lnfor,,.,.tlon roga.--dir,q tho 
oeeoptahlllty at conta■ lnotod dro"9.., .._torlal ror dhp,oOl 
•t landtilh, and tho avollabllity, oopaeity ond ooot or 
landtill dlopoool lo""" prooontod. 

Tho 5act1on f04 Guldolinoo olwoyo prohibit dlocharg•• whon 
tharo lo • prootleahlo I••• onvlrnru,ontally ••••qlng 
altarnotlvo. Uplond con'1nemant toennlquao, inotoad ot 
opon-wator dl5puoal, rop<OHnt a looo do .. glng alternative 
tor oquotlc rooourcao qjvon tho ototo-ot-tha-art ond tho 
nature of eandidoto dloposal ••••rial. Undar thoo• 
e!re""ota,,eoo, the •ocooptoblllty• of opon~wator diopoaal 
cannot ho aoeortolnsd. until an Ohjoctlva ovaluation tnat 
oatablhhao the procticahllity of upland conUneoont 
altornotlvoo for tho PSUUA '""a•• II region lo cooplotod. 
!nfo<aaUon noe .. ••ry to !ae111toto ouch an ovOluatlon 

' 

• 
Tho ,.,.1.ll~•· .,.,. '""'· •••• ,, •• ,, •• ta .. =do.'""""" ,o,(oH,) ., th< 
"'''" """ '"· ""., .... , •• of""'•··"'"" .. ,.d.l ,hall •• , ... at,; 
'' ,,.,. , ••• ,.,,,, •• ,. ,,,.,,.,, •• to th• ,,opo,od dlo,s,,,. •hioh •oula 
ha•• l••• ••••<•• iwpo<t oc th< •o-tle •<o•yot-, oo 1oag •• <h• oltorno<••• 
•••• not S••• otO,, ,! .. !lt,ant ••••<•• ,ovl,o"""'•'•l ,ooo•s•••c••· 
,,,,,10,btlity ••><• t•lo "''"""' oco•ooio l,o,,. •••1lab!llty) ond 
oo.i,o-otO! (p,otodhooOH o, lho g-lit> of lho """'"" ... ,,.,_o, aod 

""""'" ···"" '""'" "" '"''"'"· 
Ac,oro1.,1,, undo< ''"°"• '"• a,,,,.,.,,,.., ot oomplton,o wltb tho t•<••lino, 
4'• _,, ~• o p,oj0<< ... ,-,,0Joc< boo!o •• • n,uloluy oct!on •Mob I• oubjo« 
to full public an• •O•••Y •••low. ,va!lobility Md o,v!,o,_.t,l 
prot•<tlv•n••• of uplond and othor ,.,.,.,,, dlopoool op•lo•• will •• lok,a 
!oto 4C<O""t at tn, t!m. of oaoh of th••• a,o!oloo,. llo<o•fino<. • .. •-•<•• . ... , .. , ,, ....... _,,,,,, .. , ,., .. '"' .,,, ... ,,,,..,,.,, .. ,., .,, 
p,ojo,to ••••• •1,poool ha• •••• p<opoood. 

Tho 0'16 atato, (,..,a 4-S), "'Pm,.., dti08 of Ofland aod """"°"' conflnod ,, •• , •• , ,,,,1,,, •••• tho •• , , ......... , ...... ,,_,,, ....... ,.. °"'' 
ou!toblo ,it• ••eotloco -• b,,. lo-a. ,Ito, OM •• do,1.,,.a to ooooptably 
""""'" <0•k•1• of coo«m. 'Aooo,<ob!11t1' of• o!voo ,., • .,. lo, 
«••tam.,,.tod Ntociol !o Ooovlly a,...,..,,, on oito ,poolllc oM,..,•.,iottu.' 

,.. """'""' ,,, ... '"" """ '"" ""''"' .......... """"'' '"'"'"' "'''' t• ••• ••1!00. ood «01011 !, ,till .. ,, ,,,1, lo tho o~•••• which •ill 
,,,ato ,,1,,11,,,. ,1,1,, r,,,iblllty ,,..,,,, .. , .,,., to "''"""t' ,,,,.,1, 
,,,,,. n.. ,,,, ,,,,..,,, tbo >o,t ovolloblo lnfo..,tion on ,....,,,,,,, of 
-•••<•• that •i1bt not b• louod ouit•01o fo< UO<oof!ood opoo-atoc d•opo••l• 
bot dooo oo< iod!oot• !alllll tha< -t•<iol •!1h• ••• ••• ,hot••• !< •oul• bo 
r,.,.,1, to a,,,,, tho-••••••· n!,po,,1 ootion, iovolv!nJ "'''"'• ..... ..,, •. °"" ........ , ... ,,,..... ••••••••• ,,, '""''''"'' (01001 oitb 
,o•,.tio1 oooociotod ,...,,.,_,t,! d-,coo) • ., !, tha •-.o d,o•o!no" opt loo. 
Thlo ,,, ..... , of •lt,mot!v,o !, •••ouoto to .. tofo.-.d ••ololoo on ,,, 
"''"""'''" of uo,onftnod. •--•••< ••••• fo, .,,.,,, .,,,,101 d!opooal

,..,,. lo • ouboto0ti•l bod> of ,o!onttfio '"'""" •UiO•ot• .. ""' ootu,ot,d 
oo!lo. •Ith ,..., lo• 1•••1• o< ,,,. ... ,,, .,, '''•••• <h••• •-ioolo -•• tho 
-t«lol hao •- dcolnod. •dod. o, ooidifi .. by u,oblo o!c,oblol .. l,ol 
''"'""' o, ool!•-•oto-dulvod ,,,., .. 1, •><oh _, co-o«U< <• ,.,,., ,,.,,,,,,. ,.., ,.,, .......... , .. ..,,.,, .. , , ..... ,, ... , ........ ,_,,,, 
••• ,,.,,, hoolth !opoot, of •••• a,to• ,,,1, ..a ••t"'•••• ,oilo diopoood i• 
"" .... ,,, ............. ,. 
n,, ,__,., •Uio•oto a tto ;,,_,.., tho '-oolooy o!Io,< o0d PS- vhi,h •ooo 
""' "''"· Jo,, • ., to ,,v, •"""of too '""'"t '"' '"'"" ovollabll!ty of 
,oofl•••, "''"'' an• <•-•toe dlopo,al foo!llt•••• th< (01l .. !n1 ,.,.,,.,,,. 
••••ctb, tO• '-ooloo, otodi•• ,,1,,1., to ,,.l!A ,1,, ,1-••• •-• l<oof!,,. 
.,,.,,.1 «!t«lo)""" , ... l<oofio•d dlopooal foelllt, •"'"' IHo!Slll<y 
,tudy). Tho ._,loo, ••OOi••• •h!<O ooop1-,at '""°"• h<V< d-,,,t,ol<d •hat 
tochnoloolo•lly ,,otoo•!vo oi<•• foe uplond O!opooo1 ,,o pooo!blo. but ....... ,,, , .. ,..,.,,, ,., ... ,, .. , .. 
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,ncludas th• suonhty Q< cont,ou,ot,•,l cond,dato disposal_ 
mato<i•l arul the degree of co,virna•""'"' protoc<ion prov,ded by 
tho upland contlnamont or candidate matociol. 

Raforences to odvaroo lmpocts to nao<ohoco aquatic habitots 
rosulting from drodgod matariol o;sposal under tho no-action 
altarnotivo are inapproprioto since mo,t or all of tho 
acreages fon,co•t for continsd di~posal under thio 
altsrn•tivo would Hkoly be upland (0£IS poge ,-12). 

G. contingency plOno prH""tod In too IIPR (page 7-9) aro va~• 
and potentially un,oeponsivo to odver5o enviro,,,..nt•l 
impacts. such plan• should be concl••• prio,itized, and not 
,equi,a rolntocp.-..totlon during tho duration (10 year& or 
more) ot tno program. Spoeitic port<m,onco stonda<'I• have 
aot """" estobli•h"" and are olao nocoHory. U environmental 
impacts oxcaod ostahllshod perto"""nco otandordo, dlspooal 
operations ahould be """P4'n<10d unt•l appr<>prioto uoouroo are 
bplom.nted to an•un thot th• dad<o<I onviro,.,,.,ntol 
corul!tion 1- proo.rvod. 

II. Specific Co.,..nto 

A. Enviro,,..ntal Analyob (OEIS, pogo S-1>, puogrop>, 5.) 

Sadinnt eno.iotry intoru.tlon opocitic tea each propoaed 
dispoeol eit. vu not provldod in tho •""i""t doeu>oonto. 
expactationo tMt aod1-nt contominotion at tl>o hlling""■ 
eoy dto will •,..,.Jn t~o •-- or por.,,,p• lmp,ovo• ors 
ontoundo<I. 

e. PUrpooo and J<aod tor Aetion (DEIS, pogo 1-1, P•=r•ph. l.) 

•The PSOOA pro,;r""' doe• not addreoo tho dro<lgir,;; ond diop<>od 
upocU of opacitlc projocU o, dlspaoal option• for • gluon 
peojoct. At t~o ti- of public orul agancy rovlow of par,,.it 
applicationa toe ..,o1, p,,ojoct, d=-nto .uot .,_. proporod by 
tno applicant that praaont tllo UtornotlvH eonoldord tor 
tnat projoct a»a. Jnclu'10 an ovduaUon of onticipotod 
onvJron,,ontU oUocto of dr.,,ging and dispo■al". No concur 
witll tlllo <leto~tion and rec.,...nd subnquont l'hoso II 
docw,ont■ ■toto tnat o.port•ont of tho u.y aog!onal- hnoita 
onould not bo ieauod tar dr8dgad .. tor!U diapooOl 
appH""tiona olnco thla u.y proelude rooourco ogoney and 
pulalic rovlow ot individu.ol diepooal pcopoaal ■. 

c. Iaou■- •nd coneorna (~EU, pogo 1-,, poragraph ••I 

Tho =-manta •In tno Pl> ... I aroo, tl>•u """ ~"" o char 
trond towor,O. U>cr.-.... open-voter di.,,.....1 at drodgod 
""tarialo.• ond "In tho l'huo II oreo, opon-vator dioponl is 
oloo • .,_,tad to.,_. t"" ~terrad option tor •oat drodgoro.• 
do not uno«. tM """""'"" ot cooo,,rco •~•noloa, our 
priaory oi:,;...,tiv■ 1'hOI> o"""idN'inQ tho opan-wohr "-l•poaol of 

• 

• 

0 

@) 

n., s-• ona S·O """;•• oE d,o;"o mo<m•< _,., .... at lo"'""'"••"' op!Hd 
'"°'"._,.,. u••• ••- conc,rno •CoC.d by <h• '••hi•o<oo ••«o onO °'"" 
.ogudi"g ov,!1, • .,i<y of '"" fo< '"''" '"'"''"' ""' ••••• ""' b, 
di•!"""' o< ,,..•-«•• di•ponl •"••- Thio ''"""'"' <ffon ••• """""" •!to 
,., odop<ion of ,,, ''"'QI! ••••• Sow,d w,,., 1/uolily """••-•< Fl..,. !00)01, 
i• P'"""""' "'""'to"'""""""' fo, confinod ,1.,,., .. , ""' • 
dedo!o...,>i08 r, ... ,o,,. Coalln<O O!, .. .,L '"",.'"' lo, ,,a!..,..t. •!Cl b, 
"oet,o •• '""cl• o<o•docdo b, Jul, I, 1'90. Tho doo!o!o"""""• r,_.o,. lo 
&010,,•, .... ,,._,. , ........... , •• <. ,. '''""''• , ••••• , ••• ,,. ,,,, •••• 
""' '"• """' ,. .. ., """' ""14..U.... 1=..at.l<ilJ.at coo<rol ,,., ,,.,,_, 
~.lttl: (:i,o••fo•tod._,_,_.llaJ.ori.d- Tbo &oloo, "'°'" "' '"'""'' 
••••• ci•••••< .. •• Eoolo1, fo, •••!,. b1 •ffo<<Od •o•no!o•, in<ludiog "°'"'''°""• ,,.. lodioo ••••••• '"" '"" , .. ,,,. The ,ehodulo fo, '""Pl•t!on of 
.,. ,., ..... , •• , ....... , •• ,, 1900. A '""'"'''"' ,,,,,, •••••• , ..... , 
!ooloi, lo, oo)ti.,•• o1<,(o) •• up!, .. , noo,,l>o,., or oquotl< ...,,,,.,_.,._ 
,,0!017 •Ill-••• <o«-o>Oo<!<m lo , .. QI!•• Ju17 1'90 on wh«b« <o p,oc, .. 
•l<h , ••'•'••••• oonf!•"' Ol•poool o!to foo,lbl•ity ••""•· Ho .. •••• ••••• to 
,,, ,otobl!o-.., ol '""" • ........ , ••••• • s••• (o, ,,,,,.,.,) •1tloo t!S 
..,.,, , ••• , ... '""''"'""· ..... , , ••••• ,.,, •• lt ,. , •• ,, •• , ....... ....,, 
•• .a•1•1 would do oo, 

Tho &o)os, .... onO S-0 offo<t• •Oould toko • "'""""' of , 1•••• to c""ploto. 
Uo••• t•=• .,, ••l•t<n, ,,_,,.,; of Stat, ••• ••••I J••••diot!..,,, ooldod b1 
, ... ,.,,., ... of loool ool!d ... , .... publl< .... ,,. ,, ... ._.., .,,, ,,.., • .,. 

"''"'"''"' , ... "'""'"""• ... ,oot ., •• , .... .,, .... ,. "'"°"' , .. 
oono<•• of , .. ,.p,ood!Of C!f olloood), <ooot,uotioo ••••i• 1-•Llo. ood 
110,d Lo,,of!llo <OO•lotod "" .. ' tbo .. ,ouro• Coooo~o<ion .. , •••-..,- A<t. A 
.,.,,. of ,vou,>1, .,,,., •'"• •• «•• ,., """'"""""•UCO"" that 
'""'• ,, .,..,- 1U•too •p,•• ••••I•>l• fo, d,odpd -•••••• ••• .. ••'· 

'"""""'--1J. n,, ,_,, "'""'"'' ...... , .. ., '" """'' , ........... . 
-1to,io1 t••••••• ond •••<><•••od ••••ooo, ood !od!<o••• _.,,o,In.o plon• ••• .. ,., .. ,.,n, ,..,.._, ... to ......... ,.,.,_.,,, ..,..,.,.· n., "'°""'" 
,.,.tloo""<1 o<tlooo o,o opoolfio4 o• , .. ,, •ooo•<ooo ond •-••••· ln , .... , 
!I >lfO Soet!on ,.,,3. TbO> i=l"'o ........ , olt< <loo"" .. , ,_.1,tl'"' !o 
ox«·-'"''""""'· Iblo ,tot,_.,"'"""••.,,,.., ,.,tt,n, froo "" 
, .. ,,..,. ....,,,, ••••lookod ,.., doto!lod !ofo,-•i"' <oo•oinod i• ••••• 
,,.,,,.. of ,...,. 0o,-,,,,. eon,,,,, ••'••••'•"' _,,o,<or ••-• .,,, 
po,lo,-,co ,.,.._,,, .,. '°'"" !o tha , .. ., ! _,.-,,, n .. , Too,..leol 
Ap..,,dlo bb!b•• !, oo ••11 oo ·• tho ..... 11 """• -•·•• D. 

n,, ,_, ...... -·-· ,, ... ,hoold '"" '"""" ...... .,.,.. •• ti_ ., 
•"""""" '"""' '"" '"'"'" ., "• ,, ... ,_ nu, ,, ,., •"•n. .... ,,..,,, 
,o,, • ••••• ••< of '"'"" ••ould •• •b• b••<• fo, ••••••on._,,,,. "''' •oold 
bo O!lf!oult, oo, fo, .._,,. tho po,fo.,..n,o ootdolio•• ••' ,, fo, ,,,.,,,., 

s .... ,, ,_ .. , , .............. ""'"'"' ""'•=« •• ·"""" '"'""'° 
to b"°thi< ,.-..!tioo io '""''"""'"• <,_.,ilioo. SIW>u)d • •<•••••te•l 
,,,,,,,.,, bo '"""'• <• ±• •«•••••• ,.,. to do lo,tho, """''"' ••• , •• ,,,~, 
'"" ••••••• lo .., ,,o!ooi<•l eon<••< .,,.,, ••••• •n•• ••<o-t tbo '"'"'""' 
vodoh<W, of"'''"•.,., __ ""''""" •1.a,100 ""'"''' '"''°" '"" ,.,, 
fo, p,olooo!oool l""-"' !o th!, •••••••• ,., ,.,__,d .,, •<•<~1-t ..... ,, ......... , ...... ,,.,, .. ···•-''""· 
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R,,,.,,,. )l. S!<o-""'"' ndl-ot ,h,.Jot., ••• no< ovo!!o•l• •< <h• <lao 
tloe O<JS ••• uit<oo. •-•v«, ,,.,,., .. a, ,<«-opodfl< iolo<ao<loo • ., 
obt .. o.a o, to, O.o,i!oo olodi••• ' •«> •-••~•"vo o,0<00<h "" _,,o,.d 
!n ,..,,,,~,n, <ho onvi,_tal '"''" ooolyo!o. ,SOOA ,,r,ot,-<,,.,d """ 
(<h••••·•' '"' biolooi<ol) '""'"" ''"'''"'"' d<-"o•• .. .,.,,,,to'"''-"''"" 
fug<< ..,..,, ,o<o<,n<O •<•••• oot <o condi<l-• •< tho ••• .. ••> ,t<oo. Tho 
onv!,O<>No<al !opoot ,.,.,_,,, ••• ''"''"" .. <o!o<lY< <o ''""""' '"id<ol"' 
c<>ndi<!Ooo, not tO <bO diO,<,ool o!<o, ovoo IS<o ... h !t ""' ha•o olovot .. 1ovolo 
of ,, .. ,,,1,. Th!o ••• "'°" lo ,_l,ot!oo vilh th, hio>ly ,o,,,,.,t,v, 
l•w,<-ono) """"'""" "'°' oll dlopond _to,lol "°"" h&vo Joot '"'°"· To "'" .. ,.,, ... , ••• '°''-""" ........ "'"" '" "'"'"• , ... , .. , , ... .,, .. '"' ''" ... , .. , ., • .., ... ""''"'' .,11 •• ,, ... ., , ... •" ..... , 
1uid•lio••• tho ,otual up,,,to wl!l so l••• ,...., ,,,,,1,t,d. 

The .,.,_., ••••• ,, •• ,,,_,, ,ootut,,,, .. ,, .. ,,,,,.,_ .. , ....... , •••• 
... ,, oo ,,..,,,,1 •••• ,,,.,.. "" .,,, 3_,,, ( .. ,,, .. ,.o, .• _,J .r ,., 0,1s, 
duivod frno ,_,,., '""'""' .,,,. f,- tho innor "'''"'•,., .. Mo,.,,, 
foto,_tt .. h-- ts, EU !!oht o., St""' t"'t • ...,.,tc,tod '"'' ,..,_,,., 
"'"" '°" foiut , ..... ,.,..«,,. PO!llll ''"""" .... ,,.,,,.., "••< 
.,.,_,., lo ond noo, tho Oiopoool oito "°" '"'"'°'''""'" of .,.,.,, '500,,. 
<hookolo of oooun, , .. , uoood tbo PS!III,\ SL••'""•• Dno , ... iul oxooodod 
lb, l<L ••lua. Thon •••" """"" (hioOo,t ... ,mt,•tion 0.,0 ,,- ••• -'•"'• 
.. out >.O> t-• tbo SL, 7 ......... ,,, fo 21 "•"ooo), o"""ol (l otot•°" 
ncoodod IIL •• • t!-,, ,c •• ,o ti-,), •--••1Ipboool (I ot•tioo "'''°"°" SL 
o, >.33 ••ooo). Tho.-. •u• nO HooHoy "hito" at tho olto, ho-.-r • 
........... ,, ,_.,,,_ ""' ,,,,a-!ooto4 >, <i<«t•lid .. ,,,.,.,., wh!oh "' 
'"""'""' ,uoo•otod with ., ... « ,.,«-.,. O!ooo,.-.1,t!oa of """" lo 
"""' of tho o1- "-P■-.U 11obd!,rh1a, ovo, ood!ooot lovolo ••« f,.., <' 
,,_, fo, , • ..,,,. ,nd o!cH• to 15 fo, 0,, .. 10. ..,,,,,..,tlol "°"'''''••• 
"""" '"'"'"'""""' o! _,.,, "" "'""°" ... , lo•olo in '"' •••!ooot, ,,,.,,..o o .. , •• , •••• lo ,,,._., ,.., ""''' too ,,. It !o not oloo, •Sotho, 
tblo '"""°'"'' !o b1ooo,.-.loti.oo o, 1• • ,.,.,,1 ooto>ol!to of tho ••-· 
lon,o!o oo!d lo oot oo t .. •••• of ,...., hoo!th ooooorn ••-•••'• fo, whi<b 
t,, ... Tol•H """' bNO ............ ThoH .. ,. ....... tbo """'''"" fO th• 
"'""'''"" '""' , .. , ... ,_,. 1• , ... ,, ... ,, •• , ... , ..... ·-'""' .... ""· 
n., .................. , tho .... , .... 1 .. ,, .. , ............... ""'' ono 
,_,....,,, ""'• , .. t ...,...,.. tho ••• ., 1"'"' ,, 1.0,. "" "'""'' 1,u •• 
, ... .,.,. ....... 1 ••••• ,, ................. ,.. n., .... , ..... , ... ,, .. ... 
,oo.,..t,otioo • ., '""'°'' •<id. ThoH Ooto ..... Tl tho"°"''"""" io tho DITS 
tbot , ......... ,. '" , ••• ,.,.,, ....... , -····· 

--•~••• IZ- Tho •••"'"'' of Dop,,,_, of • ..., "'"'"""' ,,,...,, •• oo< • 
.. ,, of th• >SOOII ••oo•-· A ,,,,.,..1 ,.,..,, fo, _,o, ... n,, •••••••• 
·••J•<<• ....... , ............. ·--···· ....... , ., ........ , •• ''""" ••••• ,., p,o .. ,oo. ,,.,.,.,in,.,,..,. to•"""',_,,,, tho ••ottlo """'" 
Co,p, of En1!000,, oonolu4od tS.t ,,ob • ""''' ohoold not •• •••uod ot •••• 
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l<•l'OOO< ll- !< l, ••c•o••••d , .. , •OMl""fS ••• oto,, ••••"'"' "''"'''' •i•O 
"' ovold od,o,,. l•p0<<, lo <ho ,gu,,,!c oavl<o-•< &,>d '"' e<po•u,, u! "" 
•"""' W coOt .. !no«d _,!ood. Tho PSD"" .. ,ode• A<,<o o!•!\H oo•Lo OOd 
hav, ,o.,.ot ""'""" .... ,, lovo!v-,c lo th, ,t-0!03 •••«n <o onuu coot 
'''"'' <owa,d, t,,,,,,,d .... ...., •• , dlopoool .. , ,ooxlo< with ,.,,,,,., .. of 
,,,o,,,o, lo th, ''"'''" e,,vi,,,....n< on• h-,a So•l<b. 

N.W.1""'5 .. , .... "°"''''I .. to .. <lldpato lo ,.,.,. ond <o in'1o,ooo """' 
, .. ,ia,,atloo• ,,., a!,o<tioru, <h""'ll>out tho .,...... ll !, hop,d tho< 
•OM/"1!'S .,.,, .,,, ... ,,,, .. ,. '" ... , • ., •• ,onflood ., ..... , ··-···· 
oe<ivi<!o, =d•• f"'"!'- olon •'-•• S-4 ••• 8-0- ... ,.,.,,o, lo ,,opon•• ,o 
,_, •• , • ..,,,, ""' •••<l,.!11<, of ..,,,., '''•• !, lbitod ••• tho,, ''" 
•• ,,..,m ... , ....... .,..,,.._.to, """'" ONOdotod ....... ol , .... 
•it... ''°"""'"''' fiodln1• by Ecol .. , .Oiufocco oo•,o!u,•oo• of too ,a.,.. ., .. ,, ,., ................... __,,,,, ........ , ,,, .... ..,, ..... ,,, ,~., ..... . ..... ,., ,., _,,-<&11, .... ,._..,, ,,., .., , ... •• ... ,.--. .. a, ,.., .... ,. , ... , ..... ,,. ... ..,,. _,, .... , ... '" ·- , .... . 
!loot .. ,tk1 ... <o !o tho"""" p,o.,.., oeMowlodoo , .. , "•'--Plo oolot!oo," ., 
""' •••• , ... , .. , ,_, s, .............. , ......... , .. , •• , •••• po,t, ""'' .... ,,,.,.,u, ........ ,. _,, , ..... ,, ... ,.,,_, .... ,._,, """· '""""··· 
•-• of «c<-t!""'l ,., ,_,d,1 (!od!= ood --lod!oo) UoOu!.,, 
.....,.,. tbo .. ,_,.., eon,o,. ol ,._ 'I""'" .,. , ... to •••<o« <bo 
-•••• ,..,,.,...,. • """' ,.,. • ., of all tbo POOIIA 00,.-.,,., fooludio1 
, .. .,., toobo!co! ""1o1 o<ud!oo ,.,...-<o, ...... tl,!• to bo '""· 

n.. ,,_ ...... ,. ,,. oloo "ro•o=<o q .. doo" to tho ""'" tho, ,11 ,., 
oonoo""'• •••• <ho o•o<ootton of ,.,., .,..,, "''"'''•· n.o•• '"'°'"'' hovo •·'"·' .......... , .... , .. _, ..... ,.,_ .. , -""'"' ....... , , .. """" 
dr<djr,d •••dd ..,..._,, ,,,.,. tho ..._,L>otoo ""• .,.,.,,_, of 
'1,h<d" (WD•J, tbo ><, Ototo -· ,oo ... •i>l• !or tho ,,.tootloo _, ...,,.,...,of"""'"°""" fioho,!oo ,., .. ,.., ,.-.vtdod o,totood•., "•""•"' 

""'"""·· .... ···-.. ··•-•' , .. ,..,.. ''""''"" .............. , ... ...... , .. , Uoh<d .. "'""''" .. ,. ,,ot0<tod. Adj_,,_.., 1o oito lo<ot_,. .... ''" -.. -, , ......... """" , .... .,,,_,.,. ..... . 
.. ""'"' ,.,,,._,,, tbo do•ll"•tloo of P"1>1111 •ttoo ... , not out,-tlco11, 
uour, that o,odo•• _,,,!ol •ill .. oo!t,.lo fo, ••• .. ••l tho,,, lo onlo, to 
, ....... .,,. .... , .. ..,. ""'" to, ... ..,.., " • ..,,.. ............. , .. ,, ... 
_,, .. ood• tl>ot •iopoHl •< , .. •H• !o , .. "l,.,t .ovl.-<•111 4-!•o 
pmt!o .. l• ...... •«•••" n,, •-ll .. , tooti .. , ,.., .. , .. ,.1 '"""-" 
b«uoht ••••< '"'""'" ••- ,,. ""'"".,.""' ""' ,,ot0<"•• of , .. 
_,,-,,, .... -• , .. ,t .. than prio, to....,.. •1o0, ,.., ..,_ --• 
,.,,_ p•-•" ,11 ... fo, OOJ••'""'" ..... oo oow •nlo,-<!oo ood .................. , ..... """' ... , .. ,.,, -• ............. "" ., ....... , 
ovoluot!oo --'""""· 

-"----'"· "'""'"'ho.ob•"" ca,., .. to""'" ......... 1 "'" •Ith 
......... ,.,,., '" .... , •• ,...... .. ••• ,,,., ...... , ••• ..,,t - .,, • 
.,. '°"""' '"" ""•• ••- .,,. !o • ..-, o! '"'"""· 
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drodqed material \n pugot SQund cs avoidins •dv•r•• 
Impacts to Ch~ aquat,c onviron=•nt, inelud,ng tho 
conto~J,.,._tion of ••••oods eonsu~•d by tho publle. In thi• 
regard, upland disposal reoains the profurrod o)ternativo for 
eloan •• well •• contaminated sedlmon••· Tho intont of PSDDA 
•hould bo to prnvloo open-water djspoaal opportunltio• only 
H loH onvironmentally dH.aglng altornat1vu are not 
ovoihblo. 

D. Drodgod K>.torial Roseareh Frogroo S..port• ID~!S, pogo 1-ll, 
p0<agroph l.) 

Tho bonoriehl uos o< dra«ged spoil• ('1sh and wilUifO 
habitat dovolopoont) has not boon doaonatratod at Jetty 
Island. Pilot studioa ore not yot u""orvoy. '!'his reference 
onould bo dolotod fr<>a tho D~IS, 

~- Altornatlvo• (DEIS, pogo 1-4, lotter o.) 

@ 

Tho otatsm,mt "Whan &Ito use lo dlacontinuod, ovontual '1s\ 
ncovory to oMiont condition• ol'l<>uld oc=r•, is Invalid. \!V 
C"""-ic•l• ossoclatod with dredqod .. torlals have tho 
potonthl to ru.tn todc In tho oquatic onvlromoont tor .iJ>rut 
porl<alo, 

r. Dlspo>al ~uidBllnas tor ~ondlsparaj.va ond Disperolvo Sltoo @ 
on<I Thdr EU..,,to on Vol,._• Dl<pooed DEIS, pogo 2-U, 16 
,.rograph 1. 

Tho otatooant "At norullaparslvo •1tsa, unaccoptobla advoroo 
iopoeta con"" idantitiM and controllM via oonitorinq. 
thon,by providin<J oecountobil!ty and p""Hc occoptability• 
in<lieotoo that •unoccoptablo" io tho oton<lard by Which 
drodqod opoil• dloponl will bo oooourod. Tllo nlatlonohlp 
botvoon tha torm =•=•ptablo ond potonthl odvuoo iopaeto 
to aquatic or••nlsms lncludin• acuto and oubi.thal othcto. 
opoclo•. llto history otaqa, numl>or ot lndlvlduolo, and 
locotlon should bo detlnod. FUrthonoon, tho ability of 
aonltorlng tachnlqu•• to ldontUy and quantity ouch 
1-pocto ,wot "" utobllohod. 

0. Ne~ Information Galnod <»ring Phaoo n lllPlt, pogo •-•, /.j7' 
pora~roph 1.) \!!I 
Th• u•• ot t>io •opporont oU&eU thruhold" (An) to dorivo 
ocraon,ng levol (SL), ond mu!•"" l.vol (Ill.I valuoo for 
doelolon ,..~1,..- i• an oopiricol approach that Is dapondont on 
t>,o •sonoltlvlty• ond validity of tho tosto uood to ••••••to 
sodlHnt tadclty. Tho oonsitivlty at tho tests, hovovar, 
has n<>t boah oysto ... tlcally coaporod <i~p<rlHntolly. 
Furthen,oro, nano ot th• tooto incorporotoo chronic and/or 
aUl>lothal eUocto tor tho dohnoination ot SL and ~L valu ... 

' 

• 
""'"'" L>, -,u, lt •• t,~ "'"' •~• ••-•coi. a.,>•'"'"'""'• <h=!nl 
to,!,'" lo .. d!-n< i• no<"""'""' .. .,.."""'• .,,.n,!vo "'-'"'"" 
,,,.,. "••• !udk•"' <«o,-.y o! di•poo•l iopac<od "-'"•• <o 
,,,-s1••ro••l oond!t!ooo O< to ol••••• oco!o.lc•I inOoo <OOdllloo• •ft,, 
''''''''" o! ,,,,..,,1. Th!o o•on<"'l •••• .. •Y of blolooio•I ,_,.,,,,., to 
p,,-diol'OO&l •<•<•• •- ••<•< ,,co .. h • ••••••, of "''"-"''"'• but ••doood 
bio•••il•b!l!t> o( _. ... ,.,. •~ 4ilo<!on •' ,_i,ol l•••l• s, d,oo« 
''''••• "'''''"'• oo<u•a! ,,,, ... ,,.., of o, .. ,i, , ... 1,,1,. ,., ,,tu••1 
oodi .. ot&<ion ••• -Jo, foctoco, 

°"'""""'- J.l<. Tho ,olo<!onob•• bo<••oo "'"'''o,<,blo olf•ct, aad tho blolooleol 
po• .. •<o<o lo tbo >••<• lo, tbo doton,io,<ioo <ba< <h• tSD .. di•l>"••l 
,uidol!u" o« ooo•!otoo• •itb , .. c,a. SOet!on ,o,. (Soo oloo '"""'"' l. J, 

"' •·) Th< •""'' to '""""'' off«<o ••• «oloolool -""'"• ioolodin1 
,....,!oal aM b!oloo!ool to,,. aad b!oaco....,lo<ion too<ioo io .. 11 
,,tobti, .. d. >u•tbo< iofo,..tion on ,,,. ow>J•<< ,, ,,,,..,,., !o tOo co,,,, 
.. •••-••l 8ffoot, of Droa1ioo >,,,,,. .. ,...,.,, &0d io tho ,,,~,,,,, 
""'"'""• Tho ,aon,, doe-,,<,(,., .• •n• .,,...,,,.,) !n,100• •.-ad" of 
•- po.tio .. t do,-.,to. 

loaP<"'l&I ll- Tho toot, ""'' <o doton,ioo biolOlio•• ofl•cto ••• tbo •••< 
... u .. ,," '"'" '""'· ........... """· .... ,.., ,., .• '" ......... , .. 
o• «l!o"1llt, ,,.,utoot!oo o! tbo .... u,vit, ,nd ,ff!oioo<> ol th• ,SDII,\ 

w, •"' """•· Tho "'•"•• ,..,,«i•U7 of <h< ......... , •••to h.a•• ,loo 
,, .. ""-"""' ,, , .. """' """'"""• <o, "" 0"8) t1t1,• ITeatrlooa •L 
llo01,,,, lo< ••••••!01 .. ,,_, Jo•!t!<y lo Puoot """"'· :rs, -•h!o 
•••• ... •I JoOox .... •"oo,po,oto • -••o•• ol ouhl•<"'> oflo,t• !o ••• •.-r. 
... ,.,, ,., ..... , ""'"' , .... , .... "°'"'""°" ,.,,., •. "'"'"'""" .,,. ,,, •••• ,.,, ........... -., ,, ,-,1,, ., •• ,,., ........ ,_,. ··-.. ·•· 
Tho ,.,.., ....... , ••• , ...... , •• ,., ,.,_ ,,.,, ... , ... ,,,., .. th.at 

"""'' .......... , .... , '"""" ..... , E<oloo, .... '"''""' ........ . 
_,,.., <h.al _, , .. , to • "'" ,,.,,.,, •Moh vill "'""'' _., • ., oh,ool• 
.... ,., ... , .,,., ••• Soo ., ...... 11 ...... ,,, .. ,.,o, ........... ), .. , ••. 
!n=n 15- Tho ••<oo< of ,., ,.,,_,, "" <• """" tbot <So •- do<• lo 

,~•idod in tbo dot•-•"""" to <bo """' "''"""• ••' """'' ""°''°' " 
••.,.ooltoblo foe "duet!oo.•• vhioh h.ad o«u,,o;. TSo ,,_ ,,oooduuo dopoo4 
oo , •-•loon ol ,,,, ,,,,_, •••-•• to tho .,, ... ,, •••••••••• ••th • 
............. , ..... , .. ,.,.,,,. ..... "''"'"" ................ , ....... d to 
••• , ... , •••• ,,, ao,, ........ , •• , , .••.••• , ·-·· ,o, ..... ,,, -···· • 
•••-•• tnto<p<o<,d ., l'O•ontlol tox!olt7. O.,io1 tho .,, ol tho ••••otoo 
,.,, '" ... , .. ,1,, ......... ,.,,., .• , ••• '''"'''''"' "'•• , ....... ,, ··-
lo oceo< In <h<, <oo< ,,ai-t ,xt,oot <!lotioo oori••• tbo b!oh.aot •••< 
•• ,1-., •• ,,.,, ........ , •• ,.,,.,,.,,,, .~,.., ••• ,to , .......... ,. 
oxt,act of tho ••lo,onc, ••••-••· n.<, '"'" .. '" <o•• !n<o•o••<•t!on ••• 
,u,.•o<oO b7 • NOAA/l•m "'"""" ot ,o tvol.,tlo" F,oo.du,u WO<• O,o,p 
(ENO) -«loo. 

boao ... li• Tho ""'•••••• ,o,,,cttoo, bavo •• ,. -••· 11>o iato•o•o<o<ioo ,. 
,., •••• , ,. , ....... ,.,,.,, •• ,,, ., .. ,,,,_, •• ,, .... ,. bot•oon ..... , •• , 
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H. saline Extc«·< >!lc,·otox Test (HPR, pa9• s-,, paragraph l. 

Th• stotemont that the ro,eren~• and test sedi■ont m<ean 
val"•• ot tho Kkrotox ••••Y will bo ro.,.,rUd if 
stahstic&\ly dirferent, i• "nn•c .. sary. H no do••
,espondv•n••• occucs, no val"*" at tho high""t conc•ntcotl<>n 
can b• ro.,.,rted •• valid. 

I. a.lino a.tract Microtox Toot IKPR, pogo S-7, parogropll 4.) 

:n,o phr••• •ot th• toot sodbont• ohould ho added to the 
tirot ,ontonco sot.hot it r••d• •rt thor. ia • ■ isnlficont 

aoso-rosponoivon .. • ulationohip o, U,,O toot •a<ol,..nt •.. •, 
~l•o olpn• onould"" lOH t.hon or oq,,al to O.OS not o.O. 
Thor■ i• no biol'"l"icol rational• for o 201 docllno In light 
output of tho Hiczotox nocoHO,Y to act u o trl"'""r for 
rogulotory action. Why lon't o otatlotically ■ i-,nlticont 
d•clino ouffici•nt to •ct•• • tri09•r7 

J. Organic txtroct Mlerotox (IU'R. pogo 0-1, paragr•ph 1.) 

TOo r<>uon tor exclUdl"II too Ol"'jonle MlcrotQX bioasny le 
unclear. It la auo uncl .. r why'-"••• ohould b• eoncordane• 
Cotwoon tl't• roault& of '-"• organic and HliM Kicrot<>• 
blo•~••Y. •• ouggootod In <.ho dOCUNnt. TIIH• hot• -..uuro 
difteront typao or to,clcanto in <.ho o..ib.•nt. &nd, thn•tora, 
are not likoly to "" concor<lont. 

K. clarUkotion ot suit.&blo Bioauay l<ofor•""• Station 
(Soloction• MPR, P,,g• 0-1", porogroph 1.) 

Th• p,,rpoH ror tb• lncorporatJ.w, of '-"• rofonmoe aodlnnt 
into too bi"'-•••Y protocol h to toot th,o oU.eto or pllyolcU 
charact•riotico or tl'to oodioonto on t!>o bioo•••Y• N&pon,,•. 
H tho rooulto of tM rof•n,nco o&dhumt 1,1.,._ • ._.y uco&d • 
cortoin dlowoblo lb.it, int.rprototion OL th• <•OUlU cannot 
M properly •voluoted by .,,_ bloHooy In qi,o.otion. Allo,,ing 
too proj,oct proponont to H&rch tor • ""ttor ruult runo 
contrary to tho bio•--•Y OHiqn. It t!>o bJ.oaHOY connot 
handU tho vori•bU phyaJ.cal •edi..nt chnacteriotic.o, it 
ohould bo uclUded ,r.,,. tho deddot> ,...~Ing proooH, 
p•q• 5~16, poragropb •, Allowing >>' "°rtolity in Uau ot • 
poor rooult traa tho bioanay of • r•f•nnco oedfiant la 
eontrary to '-"• intont ot tho bloaoaoyo. 

L. To&t .,.volo~nt OU?i"II -H JI """ in Ralotod Prnqro:mo 
(KeR, poqo S-H, paragraph 1.) 

llith roqard to ti>• """ ot HoonT.1111 ep. in • 10-d.ay lothal and 
• chronic growth bl<>&o .. y to:, ro,,w.o<=J' d""'U><>M, tboro io 
ourrontly ~ Httl• in...,...tl<m rohtl"'!! oorr..Uty """ 
<j'l"OVCI ct 1:111o o<9Q'UI' to t<»<ica,nco in oedt.,mto thot ,rou1d 
in<llc••• .,.,,,, !Mmlt9o 1o 1-.. '""" • """altl,,. """ r._....in 
<>rgonho. W.. """• l».it!Ol ovi""11Co t!>ot eertal.111 oodi-nt 
bl-.a.-,a (batl> Uthol and a..tll...,,._l) "Cl"tilhl"'1 .. ,-1-

• 

• 

@ 

@ 

@ 

S<<>••o< •od ••~• ••<lo .. a< "'""''° '"""°''• aoa • O"•<oHho,,-,O,; 
oioinn<!o" ot ll,M by <n, "" '°''"'"' co•oo«d '" ,s, .-!«•o<e ""-"'· 
Ao «o<od !o mtloo .. •I <1h!bi< a, '"Sl•<ioli••l ,i .. iU<ooco i, .... <o 

"""''"' ,, ob-.-.•• dlff0<"",. "" """""''•H1 "•J • ""'" oo,u.,J 
.,,!oblllty of ,,.. po,-«u bo!og "'"'"'•• i• ,oo,!<0<•d. S<o<lot!u 
co,,,,., th, occu,o<, ,od •••••• .. ,11,, of •ho bl•••••,o !o ind,c,tino •h•<ho, 
th• ob""'"" difI«~co• ••«00< <u,tb« ·••·• .. iooo! '"°'"""'"' ••-«, 
""'•<ieol ,lp!f!, .. ee OOH oot '-"el• oo•lo,,<<•l oi,r,lfi"·'"• ""' 
,r,l..,•lon•I !rrls=t Ja ,.,..,.,,, .U, 1.o!.c.<Ja,...,_.. l,lmJ..u., ,,.v,lt.e-" 

-r!,o 2~ Oi■ rnu<l.o •i ll•h< """"""" o ,.,i=•l •""'"'"""vo doe!o!oo fo, 
,s, ~• of o,1!,o "'"•'"" toot in tho <=to« of ''"'"""'• ,,_ ■-<•<io! 
fo, ouhoHltt, <•c -<=!!•••• oP""-'°' d!o,-, .. 1. Thio .-,1-•l 
.,..J,1,,.ot!vo ,.ei,i= fo, «tul"••• ..,,,.,,.,, u -,!l ., "'"" ototod !o 
<So >b,., I ,od """ !1 ..,,_,to, .. ,. "'• ro••1• of .,.,.,-,,.., ,,, .. hopo =• .,,.t!oo• ""''"' >hooo I and 11, lo ""!ch >OM/,..r,; too•'""· """'• 
o, .. !oo ""°" tho boot .... ilobl• tocOol<•l <Xp<<tl•• lo• d•••o•d -<••i•I 
ov,1 .. «- p<0<0du<H, ,oo_ ,h!o .. , .. lino <• •ho F<O!lA ., .. c1 ... who 
••••••• it. """' f•llow, '• • b,io! bioto,y of <ho ,~,10,-..t <•• ,!! ,.,,,. 

n., OCO(b)(l) Guldollo<o ,oqul<o , .... , .. , .... ,,,<ol ,,,,.,,,! not ,ooolt lo 
""""<••o< .. lo ,_,.,.,. ofl«to" •• tho ., .. ,'-< .,._1,._.,,. In .,., .. ,,, 
••••••• d<odOod -<od•l o..id <,,.h !o uo•c•Optoblo oflo«o, '"•""'P<l•to1> 
,,.,1t1- '"°"'°"'" .,, """" L, b!o•ook•l to,tlo1, ••ich !ool-• , ... ,01 
d!lf••"' !if, •••••• - .,.,, •< .... ,.,. of •"' •••'"' ,,,...,.., thot 
cop« .. « n&l '"""'"" ,_,., -tid,..t<d •t d!opoool ,it.,, 
Du<!•• ...... ,..., of tho ... 1 .. tion pro<o .. ,o,, PSDG< ..,.,, .. , , "'""''' of 
pooolblo opocloo ... biolo,1001 •••<• •• ,,.,,_._ tl>o!, oultobilit> lo, .., 
!n •••••••<•• tb• ~,••••••> .. ,,,_,,_ Tl,"""h • .,...., of <-• ,., 
!n4!1=0..- b=th!o ,,,_,,,, (o.,,, ..,_,. ,o,i.,, "°" ••abo) =uld •• «11,otod 
,., .. ,, fo, loOo,oto<Y to••''"' o! •••'-••• ... , of ••••• •••• oot 
<=oido«d to b• "•'"'"'"""'' •~•1«-.·· n, b!oloo!col ""' Hloot.a to, 
<b< ""°" •voluo<!.oo p~<odu,oo ,,., '"°" ,.,_,,,., •• ,,., """''""" 
, .... t!ot, •• •ho ""'' ,..,.<<••• -• boot ••••• .. >• ,t thio tlao, -O!pod, 
bl,o1,o ...... , ona Ki•~tox ..... oOoptH •ullo of toot• .. ,.,,,oo • ••••••• 
of lifo o•q•o (odul• -O!podo, .. a •••olop! .. S!••l= !•~••)• ~po,u,o 
•••••• 1-<•• ox<•••••• ... ..,., .. ,_.,_,, oru! ,0o,o<t >> di<o<t bu<i•lJ, ••• 
oMpoiot• (,u~±•••• ..,._, ,,...,,_.,, '"' -••bol!e f=•<ioo). To odd,,,, 
cooc•rn• tM< !of•"""' •- ■oy oot b, •••o-t•l> ,op,,,,.tod b> tM oolo<<oa 
bio!001<•• •••••• o ••..-•• Opo<io, ••• ••••• b> tho ,,, .. oooo<loo •o , .. 
..,,1 .. t100 •"="°"'' ,._.,_., (• joVoo!lo iof•...,•l ,.,.,.,). 

'" ooru!=tlno Oioi•••<•l •••••• <ho •= ,,~,••• '''"""''"' . ._, footo,, 
., ... , , ..... ,,_, < ... ,,., <00·-·····"" ., ... ,,.,, , .. ····-·· ., , .. 
, .. , ... ,,.., ._,, ... ,,, !0000,1,,,.,, lo '"•"'" -••""•• tho 101>o,oto,y ._,,, .. ,.,.,,_., ~· .. , •• <., ...,._, ,., •• , ......... ,., ....... , ,.....1o '"'""" "'"""'· n.., footo,. ,..., to••"""''""' .... oo<oro!o!o1 •"-'""'" -•• •""-"• .,,_., ... ,. ,.,..,, lo ,,.,,m.,., .,..,. ... .,, •. 
"°"«"''"• ""'"' _,_,, ....,. odo,..,d ..,. .. hoocod '"' """'"'' .... ,.,.,, 

... 

• 
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p•otacol• o...-elo~d by tfte rua~t s~un~ E~t ..... r7 P,~g£.-. PS~llA ~~~lu.tiqn 
~~oc~du,~~ t~q~i•~d t~a~ a cant,ol .... pl~ be rl,l'I ~ooe~rrffi~ wlt~ the te•t 
.aiedliaenl C the •ied:laent tQ lll' cll.rlll!l.:11\•dl.. Ji, ie11 .. u['111 tl'l■ 't. l.nlbcratcry ccindillar.i• 
C•n,/or .mba&Llfty &ni111ala) 6~m not lnt~rf~rin1 with the t~•t, ~ p,t~too>P1,• 
■ l.111111d11['d :hH' th11 canllE'.o• .. ,..P••-1 w11• il-lilll'.6bl:L .. t1111d (,n •I•+ .a~ lli1,dlill n't:il ~r,. 4:1"'1411~ 
10 p~rc~n~ -.~~•li~r in tbe ~ipo,t t~•t). 

~a .,~r~,a 1r•I~ •i~e. O~l~BlC ~alE'bcin ~nd clh~r c&l~~•ll7 accurring ,eff~~t• O'F1 

~~~ ~••t •P~~te•~ l~ie e~aluatlD'tl proc~~ur~• al&o ~~u!r•d l!l.l,t ~ r~f•raica 
-~di .... nl &~ <UII C'"'CU<~lfflt vi~h tht- t••t a•dt ... ~~. SI~~~ t .... ~er~~.~~· •-1~ 
l'raviil~" a cant.£Ql fa, tbHe other- Hdl.-t fac-t<>< ■, U,~ mff.,cl~ ,:,f ■~Y 

die•t~ah 'I~ th• t.-at 41e-d'-nt bl."'"-HIIJ ilF "valuat.,;1 r~bti= ta thm ,~t~r~ll~<l 
•~diaent h1011• ■ a1 r~■ult•· To ea•~~~ tll&t cootuiaa~ed a•diM~t~ aT~ nQt 
utlli~~d •• r~f~r~n~• •• d.._..t •• t:t.4- fS~t&A f£D~~durG ■: ■ p■'~lfi•d 6 p41rr~~nce 
■ t.an4£d [0£ th~ ••feE"~• •~•IN~t blW••a1 ~~sult• (~•I•• lot' lhe -~~!pq<I 
t~•t, n~ aore tb•~ 20 pt£~•1lt IIO~lallt1 in th<, rmfor~nc~ ■~d1-nt biwi•••Y 
6bove the ~Ofttrol •~di_,,.t -~!111ity). fl>i• p~rfo,-nc~ ■ tand••d r~eOJnl.1•0 
tl'llll 8.t'll111 Acla aad ~the~ hcti,ra intrQ4,.-~• •..al>5t•11t i•l v•d•bUi~7 in 
hlolgglc■ l t~•t £~•ult•- ~-rta~llttr 11-1 ■ been doc,-,,~~d I.a l-.bo~•t~r7 
•tudi~~. wh~~e IIIO~t&l1ty of upbl,ad• ~~h ln c-Jm■n, ~~(~-lJ fi~e-iraln.,..,;I 
•...:11-..t• ~aft ~•e~~6 80 p,r~c~nt. Th~ T"•iabilit7 i ■ ~l ■ o =ld~nt la the r6fll~ 
of ~e~pota•~• •~in11 in ~1~an ~~,~at, froa P1,;11•t ~oW14 Af9r.,-ii~~ Ar~~•• 
typlcallJ inillc•t.iag 1~ to l~ ~rent aortality. 

~ P5PDA ev61u.e(lon p~a~<Hlur~• 1d~ntifled a biologic•l t~■ l .m•ult ~Rt~h 
ln,Uc11t~• the pot=tbl ro~ "'1R&~c•pt&b-le •.:l'<eru eff•~~•H to g~cur a( t~~ 

dbpoHl dt.-. In deddill• ho" ti, ddin~ '"un■cc1t1'1■bl ■ dfe~t." <t-~-, h.ow t" 
!F11C:-e~f['it( ti~ b:l.olo1ic111l te■:t■ ) • t.b~ ~DYlFos..antal 11ff11cl1- er dr~dl$ed ■w11t11rial 

d1 ■ po■i■ l v•Fe ............ la -~b~r ...... ,iFl(tJlal'Et~ •~4th• ~o~t t~&d■arf~ ~r •e~~~-, 
alt~n,•tiv~• w~•• ~an•ld•••· Cth~•e ~•re de~all•~ l~ ~h~ PSllIIA Ph■,s~ I 
dO{'-n~d. TIie Hlil~ted ,i,ltel'llat b~ allO'I<• "'.ini,r .,ffe~t•·• ondt.~ t~~l..a■ d h 
chr1111Jc •llbl~tbi■ l ~1r.ct11. but a.lac aa.■J .ai~t.■ litJ in ■Gn■:lli~• •lil4ici•~)~ but 
■ 11..,.. nD ■dv~r•~ ~ffect• dwi to •r•4a~d aat.o~t•l di•p,;,•.■.l olf•it~. 

1ft ,tefiil Ina; "'M lnc.l'" d f !!!d• ,rn■ it.,,., th,, psnn,1, avah1■ t ~ on p~e><: ~d•ff•• • p,,d U ed 
~hat 11 •t..ti•~lcallJ ■ Jp,ificu,t illff•~~ae• b■ t-rn thm t~■ l (drHI~~ 
-t~£!•1J bio~•••Y r•~~lt Pd t~~ ~.,.-£.nc• •edillllltl>t blo.s■a.y r~•ult fo• onl1 
gne oft~• fo~~ t~•t a~cl.••• ,Y 1t■•lf, dl.d not i~dt~•t• ■ pc~~n(l■ l for 
~,cee,t;ll,I• ,dv•r•e •tfe~1•. Ho,,ev•~. lf ..,., (W~ af tll-<t f~u• •pec1~• •-•• 
■ ■ t111t1•1:I~11ll~ ~i111iflcm1t ~~•l ~11■ult r~la!lv~ t~ ,~{erffl~•• thltll tb~ 
-t~£l~l 1• ccn•id~r.-d wn•uit•~la fg~ .-~gnfio•t, Qpen-vat~r dl•;-o••l• (S~e 
fl.1,11:re 5,. I l.n the l'lloHI! II IU'I.) 

AlthQ~h ~h~r• i• ~ft~ •,lb•t•qtial •a~a-t -1th~ di~f~~en~ ~i<>J1.s■my 

.,..cle• wh•~ 4•t•nol~ina •h~tl•r a •ed'laeAt a~ow, •dY•£~~ r!l~~t~. tu 1SDD1, 
@v~1Yllt tt>ft ,ruc-e,du~H al ■g •~c"l"la~ tb.11t each •~du p<>t~ntl ■ l ly ~~~ L.01iqu• 
•~n~•t:tvit1 lo•~ ch~!cal ■: 1 a~d -■, prowidw •~ u11-•q'IJ.e' inf~~~~on ~hi~h 
cauld •~~i•l iB prol~~~ico of the aqld.,lltic ~nvlranaerntr C~~~qu~nllY, th~ 
PSON, dt~po••l 1~14eline• al6o p~o~ld~4 • •in5le bloa••~~ ~p~~i~• ean in~ic•t 9 

tllat th~ ... te•l■ l i■ un~lll.t&bl~ (gr Ollltot:ifin~~. op11>•w•t~r di•po~•l (•e 
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colomcod Houu>, "'"" ,,.,,,., .. d,o '"'"''"'"''°" '""'""" "• md 
on\, -,,,a <h• """' '""' o,o<!o, ,ho• no ""'""ul """'°'' ''"•"- <o 
"'"'°"'"• !o •po•U><•• '"'• blolooicol ••"•"••• , .. ,SO .. •o=d

<OAO!OO,oO ... """"""' ·m••••< '" .. «, , .. uw "''"""· ""°'" , .. "'-",o" 
••••• L, ""' {,0 o«oo•• of •oO «<t .,,.,.1,t!oo ,..,,., "" ,u,«). , .. , • .,, 
••••• <h• "'''"" ONO po,ro,..."" .,,adud of 20 '"'"'"' ol!owoblo offoc<, 
PSOO> ••d••• to Hlo<t o """ ooo••~•"" ,,.,,..,..,.,,. ,,..,,.,. '"""""" 
of )0 ""'""' 1,0 po«on• •<• .. >O po<<Oot) fo, , .. noodt.puoiv, •"••- Ihlo 

'~"' •• , •• '"' ......... '"' """"""' =•"''''"'' '" "''°''"' "" p,od!«;on,, .,,, ,,,,,.,, 00 luton<l-•l!> •=•mo"•• poo<u« .,,,,olno 
oo,i,-<,! or•'"•"-• Fo, '1, .. ,.,., ,«,., 1!voo , .. Olffkul<, io 

'""'"'''"'· " ...... , •• , "'"' "·• ····••-• .. "·· ,., .. 11 .. '"""" •• '"""" ,,,~,, (to 10 •• JS po,, .. ,, ,,,,..a!o1 - t•• •po•••• '''"• ••••••>-
,,,,,.,., •<•<••••c•l ••l"!lic-<<, ,s, ••- .. ,).,t!oo pro< .. •••• ,. .... ,_, 
<hot too vo"ob!)l<y of <bo ,ofo,00<0 "''-"'bl .. .,,,"""" could ln« .. m 
....... "'' '"'"'"'" '" , .. , 1, ... , •• _,..,,J) '"""" ... ,, ... , .... ,., 
•-e'•• I< "" p0"!blo fo< ,-f•m« .,., ... ....,,. <o ,sow"' -,tollty, 

"'""'•• lo • <_d.,•= "'°' olno, '"'°"" io <>o too< """'"' "'"" 
""" •• ,,_, •• s, .,,,,.,1e,11, ,m .... , ,,_ "'' ,.,.,,.« .,,,_,,. , • ....... "'' , ..... , .. '"""" .......... , .............. , .... ,~, _,_. . 
... , ........... """ ....... , ........... , u., .. -·· ............ "" 
'"'•~•• .,,..,,,.) ohuuld _, •• cooo"-.. <o .. ., • ''"'"'''"' '""'• ,.,.,,1000 ol ••••••••col ,,,,,,..,,,. n,, d!opoool 1utO•llooo , .. ,..,,,, 
OpOOJ<> 0 "!ovo, l!ol<" OT o!oi- .. , ...... to tM 000'1 ...... tO.t • .,..,,,,< .. , ... ..,. ......... ,, .. ,, , .. , •• , • .-.,. .., -···· .. _, ........... ,..,,, __ .... , .... , ....... -"""· '"' , ....... .. 
"''•"•' ""'" "'' s, ""'"'""' ., .. moan< Nl.,ho to ,._ ,.,.,_c,. 
!I <ho ..... , ... ..,,toHtT lo "" ""••• .. ,,,,., -• =< =-• 20 '"""''• ,., rsllil" .,, .... , ...,.,u_, , .. c1 .... ,._. ,.., "'"'''' " -• •-••• • '''""'""' "'"" ............. _ ..... ,., , ... ,, ........ "'" .. 
""'''"'' ......... _,.,,., ... , lo , ..... ,,. ........ , ......... . 

""''' •po<l••-•pO•!!lo !olo,-tioo _,, ,volla>l,, =•••l -• ,.,,,...,, ....................... •-"'· .. , .. .., ... , ........... , ..... _, ... ... , .. _,. ,.,,.,_ ........... , ..... ="•' ... ,, .... ,.). """' ,.,.,..,,_ ... ,~,, ...... , ............. , ........ , ......... ,,_ , .. 
o<ho, "" opoolff fo, .,....,..., of,,,,.,_ • ..,,, • .,.., I,.,., •Oo >O '""" 
oln,_,_ ,00 .... H o, "low .. !ioi<" lo, , .. N!o,ot .. ). Tl,o,o ...... , .. --, bo ... ,-..................... , .. , .... ""' "' .... , ......... ''"""' 
"•'-""""· "'"'""' '" -"'·"'""· ,0 , ..... 1 .. t100 ....... , .... ,,,, 
,., tsOO,, - .. , ,.., .. -u-,,. 
loOpoaH 1') ........ ...,,. ... M!«o<•• doo• _,.,,. • dtffom• oo!<o ol 

po•~<!al , .. ,, .. ,, •- NllM--..••••• M!o,oto,. n,, tu• ... -• <la,llt .. 
lo o<oto tho< !ho ,,_1•-••-• IH•,o<= !, ool is<l .. od lo <ho p,o,,_ •< 
, ... ,,_ ........ '" ............ ,. .,,.,,._, .... ~le ... = - ..... -
.,_,.,. , ••• , •• ,, .. - .... ,.,_ ,. 1 .. ,,,, ,, •••• , .. , .... . ..... , ... ,, ·-· ., ,.,. ,, ... -., ... ,, .. , .. ,, ...... , .. , .. , ... , ..... ,,. 
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• • 
aJUoeol, ,o '"'"''"'lo•"'"'""'> cont.x, ,inc• ro,ot Som,d ce!o.<nc< 
•m• .,,_ • ""'' \ocg, '""" of ""''"" •i<O 1",o t.ol, •• ,,otod ln "'""" 
coo,ductod fo< ''""' by "1'ffS odon""'•• 

Tho<•••-• fo, i,,du,j!n, """••e><,o<t Hlc,oto, •e,e ,,,_.,, lo tO, ehHo I 
drn...,nc. CS>TA, ll->,2.2, ,.,, JH2). S.lino-.,tcoct Hic,,<o, ;, ona,;,.,a, 
•i<t, "'" "• U'8" BeC< ••• hotocol, to, n,, .. wcin< Sol,o<od io,!">oa,n«l 
suJIIOl.,_J,o ~" •....i. '"" ,,,,,a., "" •••' <• ••"•'•'• ,..,. ••"-"' , .. ,,,, •••••• '" ••• ,..,,, S.=• "•'•'•••- ,, ._, '''" '"""' '" •• • 
vo\..,S!o ,,.,, fo• oot1-t!no 0!010,«ol '"""""""" !n "'" ,SDI>\ ,,.,, .. lo 
..... ""'· '"'"' "· oo,,, .......... , .. '"" ..... , ,SOil, .......... " 
""""" ,_ !o that tM .,.,,,u.- of tho loo< o,10n<- to oo0<-1n,u<o .,.,,. '" ... , ...... , ... 
"'· """"' ""' .. ''"'" •• , ...... fo "'" """" ,, ..... ,. , .. , ... , ••• , 
.. «,o< .. ,fonuoo, """' ,,. po,lo""'""' of <b, ,eh.on«,,., oxtmt, 
"'''''"'' ••••• ,,, ,,.,,,,, to ho•• • lo• !o,,J, of ''"'""'"""''• ood '"'' 
''"'-' blolooic,1 ,.,..,,.,, ,-,-<,n. 0,...,1,~«•'' "'""'"' •• 
oo>oowledo•• <o bo • oo,, oonolt1,, teot fo, ••<•<tino pot.,,tiol to,lc!ty !o 
,,,, • ..,,, •••••• Su• tO!, lo do,, "'' ,,.,,, to tho ''""" ,,,.,.,, •• bo "'•"'' ······''· '"' ,, ... , ...... , ..• ,,.,.,, .. ,,,,,_,,.,. .,,,.,~ , . .. , ... ,,, , ..... ,, ... , .. , ..... ,,,. , .. , '" .... , ... , .... ,,, .. , , .•. , ,., 
""'' h!l .,.,,,, -to<iol if onotO.., S!oo,,a' op,o!., ""'"""' tl>o n,ult• u! .... ,, .. , .... •-'•• ,,..,,,,, .. , '""'' , .. ,..,. ... 
kioROOO'--.l.1, Tho ,,o ...... ,, ••• ,, •• , .. , '"' ,., .... of "''"• ,.,.,.,,,. 
""-"' '""°"" « ''blocO!oo" o! phyo!oo1 (.,,,a,!nl .,,_,. .. lo" 
d!otl,oulob Holool0ol '"°''° <olot<d to ,,_<<•l• !n ,,.. toot .,.,,.,mt,. 
Th, "".,""" <to•• !, oot to bo "'"" ., , "loo,.,,ioo" of "'"''" by 
,ll.-!no • rroJ•ct rroponoot to'""" fo, • lm""" hl1h "'""'"• "'"'"" 
•••• lo o,d,, to ••hiovo hioO•• ,11.-•bl• mo,tolltJ io •••Joo< •••'-"•• s,i,• 
,...... , •• ,, .. ,., of tho ''""' MOO ... ·••n .......... , ..... , ... 
•=••····''""' , .. , , .. ,...,. ., .. , ••• -·· ,.,., •••• ,,. ,.,.,..,, • 
.. ,,.,..,, .......... fo, , .. -"'"""toot, ... 000<1 .. ,. ''" , .. ,01 
po,10...,.,, oto•do•d •ill bo ••<olood. Tho , • .,,. '''"<'•• ,ill ,,,,,.,,, °" • ,, •• --1o,~-·· ••• ,. """'''' .. < •• ...,,. ,, , ... po,, ..... ,, •• ,., •• ,, .,,, ........ ,,, '"" .... , ,,. ••t• , •••• ,.,.,,,, ••• , .... , ., .,., ... , .. , •• , 
-·· ... '''""· '" """'''' of !ofo .... ,, .. .,,,,, '""'· ...... ,. ,,., .. ,.~, .. ,,,. ,, .. ...,, 
'"""'" ,,_ Th, '""' "'""" hovo '"""""' "" .... ,., ... 00, '" '·'" th• !0-doy oeu<• ,~,,,,, •••< uoinO <h•• ,,,,.,,, =• ,,, lO-doy ,h,onie 
'"blotoot t.,,, HOM/>f\,S oto!f Md opt>0<h,nlt7 to ••"<olpot• io"" ,,.o 
.,,,;n, •hlcO !nclud,O d<,,u,,;,. oo •h• <••••' 0,,,1,.-,a, "'" •••• ••••<••• 
"'""" ,_,!•• ,, Cho o,oco•dloao ood, •=i~ <oo, of th, d<olt "'"" "" 
th, !0-••Y ,,,,. Th• d,of, ,,,ul<• f,.., tho 20-d•> <h<oo!e '""''''"'' t<ot 
... ., ..... t w<l• bo ovo!loblo In O<tob.,, •vo!Lobl, '"'"~""" '"''°"' "'"' 
<h• H<onlJ>r.O ocu<e t,o< ,howo Ooo, '"'"""''''"''' Co • ••••• of co••-•••<•• 

····-"'· , ......... "'-'· •hi<h "" , ... , ''"'"""' ,. "' - ... ,,,,,, 
1"<""""'1,oo t,,t, n,,., <, o ,,.., d,ol of lo••~""" oo '"" ""!ycho«••• 
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oryan,sos indigenous to Puget suund, appooc to bv rc•,PQnsive 
to sedi~ent contaminants, and tend to bo ~ore sensitive thon u= op. we concur tMt tho >oa,n;h•~ sp, bloossoy should 
bo bettor tested beroro adoptwn in a rogulotocy pr<>JC•~. 
•aditionolly, other chronic blaaosays should be dovelopod, to 
tono o au.to or t••to, ao tllot Hdi,...nt todcity can bo more 
accurately ovaluotod, 

It ie opparont that th• PSDDA agoncio• havo investod conoidorabla 
eUort to dodl in a cooprohoru,ivo ""nnor with tho onvir<>n.ontd, 
jurisdictional, ond oociotal coaploxitioa oooochtod with tt>e 
dispo••l o< drodgod .... tuial& in Puget sound. Howovor, 
sign!tlcant doficioncioa In tho DEIS should e., rully addru•d 
prior to ony l•plo~ontotion of PSODA Pl'loo• II. 

Slncaroly, 

c:;;t?.,, rv.51( 
Oi•ioion Cliid 

' 

• 

@ 

meun•• Co da,,oh•O d.o••--nl,, no,• aooe•M< l••• !nsoM"• ho,....,,,.. to 
.t,••n•l• '" • ••"••"' =<m '< ""• M•O'H, U<e 1.,., """'""' of totol 
'"'"'""'''"' <Oat ,,...,,,.,co,."""'"'""" to"" to!, o,goni••- !n <1 .. , 
.,,a •"h '""' °"""''"" '"'co.ald•" '""••nouo ,,,c1 .. , t],o """"'"'" ,.,,. 
""' (,nd "'" ,h,noie •""'"hol tea<, oo<e odop,-O), cou1' So"''"" •Ith -
,,,o;,.,,.u, •P•"··· """' '"'""""""' .. , """ NOM/IOUS '"" ,. """" °"'''"' '""""" """ ·'•"' ,,.,. '"""'"••-
, ... ,w........J, """"' lo, <ho, .. , <hon,,. oo<od !n "'"'"'"'' •• ''-"" -•• 
lo th" le<te< (aod otSen,i,o lo tl,1, oppo,,Ohl, <'• ,SODA ogoadn •• no< 
'°°'"' •i•S •OMIM'lfS cooduo!oo thol dofid=d., mu.,t \,o COH«tod ;do, lo 
..,, .... ,.,,=. ,, ••• ,,, •••••••• , ••••• ,.,,,,,_,,, ········' ••• , •. 
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U niml Stales Departmnlt of the Interior 

nsH A.NI) w llJ)I .Ul': !:i~:H'o'ICF. 

C,;,!<1r10,! l'J1i l l~ ~. H~l l 

icgliit:i<;.1l Set~ic~ 
21;12~ P•ria.anl 1,e,)'11 SW aid( I 
Oi)""'Pia, Wu~in(tQQ 98!502 
206;1'53-9440 M'S ,:w-!;IMO 

U, S, Anll~ Cerp1 Qf S~~ln~1r1 
S~attl• Diatr~ct 
F"flt Offic-e eo~ C-3155 
5eatt1~, Wu~ln,gton 98124 

kl,!: Draft En~irotaental i■p1~t Stateaeet - UDConfi~~ Open Watst Dj ■p~~•l 
ror ~ Nd,ij;e Kiih r • al Plwl.■e n "1>r th 8'1d Swth ..,...,t S<;>Wd 

D~ar ColOflt!!l ~~lJ: 

'l11~ _~<JbJ~ct ~•ent nu b;,,en r~~i-d by b-Qt~ the U.S. rl•h N1'CI •ildl,fQ 
:s.,,,vi~e (Ser~1~1t) &1u tht, Bureau of lndiM ANai~• (!ureau). Th~ fo\lo,,,iln• 
c~~t• 11.11<1 rec-ndlltioe1 ice pro~t~ for J'OU~ •• 1Dd eC>l'ls~d,,r~t~on. 

.u.!Ul~.!ind lol~ Ldl H1t So,nicf 

ThP. S~r~ic~ hu pa~ticipBted in both l'hp~ J uiJ IJ Qt th• "'--,~l s .... n~ 
Or~~~d Dl ■po•~L .'ll-omly511 Stud~ tSlu,Jy}, Tl'II. S~rYice aupporlA ~la11n~d 
~ffort& to ~tren,th"" Pb~~e r -nitor~n~ al th~ Po~t G;,~d,,~r, Hlliutt gay, 
;,,id c-n~n1~11t 1 .. ~ d1 ■po~al -~l~. Un~o!P&Dhed Stoo~ cencer... i.ocluile 
~onael~t,~~ of an ~n~i~..,_,tall~ r.-.,fe~red Sa~atai• Peaaa~e ••le, end 
DV~rall mtt~ a.ln"-1!1~~~ .::-ondlticn (alt& Clffi<lition l}, drede:~d lll!lte~ial 
t~atini fo1 r"'ll flai cont&1D~l'IM>ta, ■Dd p,ot.,.,,ti ■ ll~ dlel)-araln ~healcel and 
b1olog1c~i hatinl{ ruld.,l l"" b•t-~n Ph"'4fl' l ~ l l -1a11,, 

T1,~. draft P'111!.ae ~I o:k.()-t anaJyzn a nn~r.,,. rar,1e of •ltcmela Studr 
a~l,oll)JI, Wl•l:h pr1""r•l1 entail 1<tlot0tioto of c■ndidata d~~po■■ l 1itea in 
l'lorlh ""d. South ~i~t ~a~nd. The Ser~ice h■1 ~orked with Stud~ 
r~n~~1,tml1Y~ to i~1d1 tn.e mel.,~l ion -of ~andidat .. dim,-al 1i.U11 a,,,ia1 rl"oa 
•ei fl~h &lie ~1ldllt., c0e""nttal1on areu •u.cli ,_. Dungen~• Spit, Protectio.n 
and s■,th lm\andm, and t...., Ki1q1.1a\ly o,1ta, 

@ 

~ES!'()~ s~ TO U1'I' I TED srA·u;s p~~.t~Il"IUi'i or nt E UlirE~ C 0~ , 
r ls~ ANl) lol [ Ull, l FE ~€RV re! Aloi u 

~URr.llU or INDliiH Arriiu. 

-
SUl,,'1111.U. l , 11'1~ f~[llll, a*eo1,c i ~• ac know 1o,dg" tho:, <<t,u 1 l.S ,:,f t ~<t put i< I l'-1' l h,n 1>1 
th; t"W'S t~ ~.,_. rSDD,1, 1tudy, prht.t.rll1 lL1 Ulo, ~ LL~ ~~r.,.~n lci1 and ~it., •~l.,<:Uun 
pruc ~$ ■• n,.,. "I.LO te•a l v~d c~~<trnJ" d tld r<tg&cd C & ) hve 11 of ~n itor his i-n 
?ha1~ I af<t■i, {b) tne 11lectioe ~! th~ Phai~ l fort C1rdn~r 1ile oY,:,r th~ 
Sant oga P"s""B.,. d tot, ( ~ ) eva 1 w.to t hm ~te>~edu rt!II for dredi<td .ir. teda l ti I~ :Ins , 
a~~ (d) t~e ■~l~ct1en durin1 fh.i,Q.,. l ,;,f Sitot Co~dition ll •nd ••1ect•t1d 
biglog:lc&I 1ff1~ti c011dititt11.1, llle•~ ~un~eni• ""'r~ ~Kpr~•soNI dutio\1 ti"' ?l\■~e 
l ■ t~di~•• ,ILC.d wmre 4'C""'~r~d ln &,,;~ibit C of t~I ,:1n11 ?l~ and thot fed1ra1 
le~ord o! [l.,.c~1ion. Tho, PSDIIA •1e-nci11 ~~~llld•d that th~ c,:,~r~e b•in1 t,~,n 
w~& &ppropr :la n, c,:,ap I ian t w:I. tll a 1 l pertinent lmw■ .,ed. ~~, u la U un• , ■nd ,.oul d 
nDl ~~v; • 1l;JTJiiic111t ~■,p.lllCt Ol1 tne h.-n o!'i'lVironaen(. tnt con~1m1 ~1r1 
rtlpoedmd ta ~n tl'u!! Ph.as~ [ FEI~ a■ not1d b1lO"-

CQn~~m ("): i.,.1p,:,~1• No, l3, pa,e C-17 
COn~em (b): ilmJl'C'tl•9 Ne.~, p, C-14, 
C9~;,re C~ ): lu,PQnH No. i'-11, pp, c-l~ mnd C-16, 
C""c"rn (d): l~Jp,in1e■ ~o. 1 ■nd 3. pp. C-1~ 1nd ~-I• (~hi~h all-Q 

r~f~r~nc.,. Relpan•~• 3, ,, $ ~d 1 t<;> c-ntJ in lt'!F'$ 19lt~r, gn 
W• t-~ tbro"ih C--11). 

c-nt, ~1 tnl S•.vicot ,:,n thl two proje~tl tbu1, faT p~Oplll~d fof d:l1po1•l ... ~ 
lh~ Perl Gardn~r 1lta b•v~ ngt refl•ctcd lhe 1t&t...O conc,:,rn rQr lhm 
alt1r11a~h~ sarato1a P,H1a..., ■ H<t. Inh,.-...1 dlac ... •icn■ 10htr. l'WS 1ta,f oo 
Jul1 20, 19!~ r11ult•d in ~hot fSOII'. 1a1~ct•1' co~~lu1loo that ~h.,.■~ ~onc~rna 
w1~e b~lo1,g ■d.,quatel7 add~ll■N, 

lldi:.■,li'i;,n.&~ .2.. n.~ EIS dQU co~er ID<l re ~~ ,:-and t,;I~ t ~ ii lap;,,a l , i ~t I 1 • lt~<>utfll 
Ituch of tt>t!!I ~~it i~ l~a Phir.■e lI &IS pri&t.rll7 d~al1 wi~b ill~ ac~tenifil •~~ 
11l~~tioo. 'l'tit input1 of FliS ~e~e v1luabl1 cootributl<)ftl to tni, pro~•••· 
Th~ no •clittn ~llernativ,, ip~lwied tnr~~ ~ub&lt•rnati-~. Al ■D, el-~l~ u~c 
pre~entn wnlch 1'1)Uld avold flan, wildlife lll'l.d b..an ue coof1t~t~. Tb~•~ 
includ~d tim~n.g ,;,f illap,;,••l 1it.,. ua1 t~ ~vc,td d.la■o11 tQ •~&,an&ll~-pr~aent 
re1ouree1 "'1d fi•bin1 actlvilie•i dm~rlll 1•~lU11L-otL to a•~Yt! fiO Ml~•r1• .,.ff~ct 
~o (_.rciml r~dian lll'ld ~Oll-lfidian fia~in1~ and & di ■tH>r•:l~e 1it~ ~l•pDlal 
s~idell~, ~111cn i1 a,;ire re1trictiY• than tb1 ~:l1po~&l 1~id•line u•~d l~ tk 
n~ndt1P""r~ive ar<t~i b~cau,e of th~ i~1bility to r~ll7 ..,.,ilor dilJN!!talv• 1it,:,s 
du~ to th~iT YO:,rJ dyi:, .. i~ c~Tr~nl•• 

A~ ilAl~d In le~pnnse N~. l tn HCMflt'IP~ (ttr.~, ~xhi~it), lhe ~Lt~r~mtiY<tl 
ptts~11t;,Uon i11 u-,e DEIS afid n1s fu! I)' .:.-pl)' 1,1:Lttr. ~o Cf"A 1;00. 2 (r.): 
'•l~e,H Hr a~<I &H<tli the rora1on&bl,:, &L l<trnatiYotl te pr<>po•,.~ •c Uons tl'l-llt wl 11 
ave>~~ or mini ah,:, ~~v,rr~~ ~f ~~~ l ■ of th,.,.s~ -~ ti en a ,;,~ \ tr.~ qwo U l ~ of t 11,.,. tr.1 .. 1Hri 
eonv • ro'111M!nl ." TJ,e 0£.JS 1/m~ rml~d ;, ■ "la~~ .,f obJ<tc( iOO<l 6 ...,d<t'1W1te" b1 .EPA 1"' 
lU J ~tur dml~d Jun~ l3, L~il9 <uta~ti.U ~o tllh nMbi t). 
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''"""" ]. Thi• •~a,,, -,i,Hed by <ho •ub••o=o< <-••< (o-« 2S) 
Oa<o • '"'"""' <o ,~,.ol,d.C• di•o•o••I •'<•• {,a Ocdec <o .,,,Lai .. 

'"'''°"""'"' , ... "• ""''' <ho ,Sll'1A "'""'" 0<••o•LOO" '"" l,o, l•p,s,
coo!J "'"" •"h hw« •"••• <h•« could olao •• •i&oilic,o< odvo,., ocoooo;, 
imp•"• •hould <h• «lo<l""l> t~ <o•< o,<100 o( m,c=!lood, •o••-"oc 
dapo••l ""' be •v•5l•bl• 10 tho ,,_,.,hi" too< •ould" """' •, cl,o Po.c 
fo•,.,<od ood >o" >,a,1" •«••• 1"• ""' o! ,u .. """""d lo tM '"'" LI 
do,-•" «!!oc<o • .-,uc<i~ [coo •iah< "'" '1•,o••l •"•• lo "" pdo< <o 
>SOil, <o !h• PSDDA 10.,,tHl•d •lt••• Th< no<d fo, ••d• !nd!,!d-1 •iC< ••• 

,,,.full> •••••••• ,,,io• !nto ,,,,..,, , .. ,, Souoo ''''"'"• ,,,.1,, ... ,,. 
••••><• ,,.,,, and •con=<• houl di•<onc•• I•= ocli•• ••••• of •••••'"• (oo,, 
ms ,.cl!on ,.OJd .,,, Tobl" l.1. ,.,, oM ,.,, lo to, ms). I< ,loo••• 
<Ondodod on the • ..,, of lofo,-<!on '""""• lo To•I• ,., of tO, "" too, 
tO, .. Jo,;ty ol d,,.,,. _,,,tol •°"Id oot •• oeoooalcollr f•••i•I• to Soul to 
"'' ..... ., .,, ... '·"·· ·~••«, , ....... '" di•po••· •i<o, ... bo!oo<0d 
s, cua,ldo<ot]o,, of ,,,.,.,, •••l<o,-.,tol "'•••to ••• "'''"''' to •it!g•<• ...... , ... ,. '"""· 
~<511<'"-'< ;. n .. e!t<d «oou<<OO ot lo< Pu,l Ao••'••""''"' fo-••nd •"•• 
••« '"«full> ,oootd.,,d by to, OlopoHI Sito "°'" "'°"' CUswOl !n '"'"""• 
,,..., oi!o,. Th• W,.b!no<on o,,..,,_,, of"'""''" IWO>"), on oe<lu, 
,..,,;,,,.,, o! DSW6. p,opo•<d opocific -•••'••• includl"" ,..,ing 
«•«ic<i-•• to fueth" '"'""'"'""to'"'"'"""'''"· "•"• lh• ~« 
,oot,ictlv, guid<lloo foe''•"'"'"'"• ,it., •!ll oal, '""" low lov,lo of 
,0 .. !<01 i-,.«•• In lfghl o! thoH ---•.-•• •!Filic"'' '-po«• <o vol-lo 
li•h••· •••ou,eoo •<• oot "'tiol .. <od. 

Sito dooth (% loot) "'' -=•<•1 whi,h <oul• <ooch 15-!• foo< oanu,\ly •<• 
,,,,, .. '•••on• ""' "'' ,,,,, ,.., "'''""""" ,., .,,. '"'""' s, ,,,_no,,. 
n.. '"'"''"'•' t,xt ,-t•<••• • lypoo,ophi< ,,.,,. ""•-• dopooltioo !• 
.,.,,,,, <• •• oo th, o,o,, of l>-JO oa. en,, •<<0000,, toxt "-'• bo,o 
""""'·) Colc•l•«on• ••"'"'' !o nm n«t~ 4 ... ,(J) !od!coto tbat 
ooton<io! •it• l!lo could bo 100 to 220 ,,.,,. ••o••- •••<=•• doo,a!SoJ in 
tho "'" (••• cbar<•< •> •••••• tbat ••••<• •Ol,S ''"'' fool flohlo1 "''' 1, 
•• o1 .... ,,_ '"'• •"•· .,.,, , .. , •• - '"'"'' ''" .... "'"'"'°"' •ill 
s, !,,poood , 0 •••=• Jodi"' 11.0100 ,!11 ool o, .. •••••'> ••<•<<•• s, •••poool 
,,<!vi<i••• •••••••"• .. nth., <OOOU<<<o, ti>< ,ito ••• ,,,_,.,,. to lh• 
fSll!lll .,.,,,, •• by • ., •• '"' ·••t ,.,.,, ... lo '''''"'""' ,.,. ..... bottoo 
flohlo1 ,od ,h,l)!ioh ba~•o<ln1 oottvitioo ••• !iOol, to •lo'-lly ,..,,,,d. 
'" •• ,,,, .. , ••<<•o••··••Y ••t• ,, ..... ,.,1,,, ·-····· ,, ... wlll ., •• ,. '''°'"' to fu<th., udueo ,,.. pot•ot1ol fo, , .. ,. .. "''"'" to th, f!,h.,y. 
Studt•• ,oodootod doci .. PO.,< !I !od!co<• <h,< •it• •••oo•••• .... 1~ 
popolo<i= ''""''' ,,lot!v, to .,,, •• , ... oo,. "'' ,ooco<o o••• ,~,_,,, to 
ot0<f!oh !o '"''°"'• Soe,uoo oto,f!oh "'' , ..... to •l<h ,_ml ftoO .,; c,ob• 
fo, ;.,,t,!< food ooorou, o•d ••cou,o <h, _., •-•ouo "'"'"' !.o.ldio 
1..o.Jio.l.o<o oppoon <o bo uad••O•i"i • •i,io~•• <=dit!o,, whkh foul• lo,o! 
"•••~•·• '"" !n tho .. , I••"• p. '-"!-
n,,, oov!<~nt•l -i<odna o! -nil• -"•• •pee'-"• on ••• ol!,!<o w!lL bo 
u••• <o •••<<y lbot uaocc•r<""l• ••••c•• ..,,.,,, •o oot occu,. ..,,,,, of 

• 



• 
..,,,,olloll, •-.•c<.J al F'oot ""••••• ood eo<t ,_,,.,_, """'• S,te '•""" 
{,.,., .. ,,, dee tho of 96 f,,, ood a,odoed .. ,,,,,! ""=''"' of LS to IB 
r .. ,) p,..,l_ ond pc<not,oll> '""""'"" '""""'"- ,oclwl,n, •-•••••• c,ob, 
pondolla ohc> ■p, ot-.f,,h, ""d .. .,"" fioh "' '"ch tho! tho , .. a,aoto 

'""'"'""" ,., .. ,. , .. ,., .. '""-'""· 
, •• , •• ~.,,, Ph .. , '' ''"""' .. ,.,,., ,., ........ 0ott,,dor,01, ... ,,., '"'" 
tl,o,, foe'""'' J. )t ,loo,..,..,, tbot "'"""""'"""""of'""'-'"''"° 
,,.,■,nto ..,uLO be ol>o>blo foe w,coof,oe,i d>opoo•! und<c pcopooed Study 
<••• •••>•<•-• ,..,, tho o,,,t,,o _,, ,,,,,,,,, '"''' souod Int,,,, 
C,!t,,,o {lnt,,, ■ C,ot,,,,) Jo odd,tioo, O<OO( oe CO,,JOCtu,oi ,nfon,al>M 
on '"""',,,, ... ,cont .. '"'""'' cooJ,uoo, "d,ocloo.a ,n too dcoft <o, 
oil ti•, """''""• '"''· ""' ,,_, .. tho a,moulty of ,,..,.,,,,, 
_,.,onoful .......... , of """""'' '"'"''' to lh• o•t••• U ••ll H 
.,_,,,,, ,._ .. ,.,,.., ..,.,f.o•t>oo of futuco o,to """""'"""• 

''"""'• '"lho ,ia,~co of <>F..,.,'Oot cot,f,ool""' of Phuo II of th• stud>. 
d,eJ,,,, ohot! i,,.1, S. d,,ro,,od o, ""'"''"' ,h,ll S. t,ao,po,t•d to Ph .. , 
1 d,,.,..,I ••<••· '"""'"'• tho d,oft uoua,o ,,.. Jo•to, p,obol,lo 0,-000,,0 
oholl oot =•"• ,, <hot t,ooopo,t •• oot 000, .. ,0,!Jy , .. ,,,,od. 

lo v;~ of <,,,. af••-•t!"""' "'""'"""• tl>o S.,r,,co ,.., ... ,. tM f,o,J 
•••t...,.t ,o,Jodo ,,pan.,d d,oco,,,oo of po<•••••ll> ,ooool,dat,og ..,. 
ooloct,,, ,..,., ,,, .. o, ut,li•••• ,...,,,,t,,,,od Noct• •• ••••••I ""••' 
,_,a a,,po,ol utoo. Th• frnol stud), a.c_,,, okoul< ■oeo fully J,oclooo 
.. , .... , ... , • .,...,,," ....... , , ..... , ... """""'" """'· u .. 11 u ..... , 
010>,cy odarn••••ohvo, ute ...,, .. _,,t .... ■omto""" coal,,.,, .. thot -, 
bo ,cc,...J, Io ••- of th• h•h•ry "--"=- •t """ ,.,. to pot~1'oH, 
lac,o,,od ,01 ... , of ,,,, .. ,n,l•d drod1• Mtet!al, oo o.,r,ll ,od,et,oo ,n 
4u,....l ,a .. , ,a c-,not,oa w,th copt•,not,on of tho lator"' Cnt•"•• 
,. , .. Study ,1t,rn•••= .... ,., ... a by , .. S•r••~- ,, """'d •• c0,.,.,.,. 
w!tb p,..,,,,..., of s,c.,on 40< Md tho .... ,., s,..,,d "'''' """'••• 
c_,.,,,,.,, •• ,... "''' ,,,_. ... , ,,,,,,,,, .. ohootd •• ''''""•"" '' ••• ,,.., ""'-"'· 
,,,.,.. of JndlPD .r.ra,_,,. 

n,,. Ouc,oo of !oJ,., ,<r»,.. (Bu,-,.,,) """"""""" thot lh• co, .. of 
"""'"'"'' (CO'I h0& • Mt,oool pot,c, ,,_,, •••••d••• tho .,,,luat,oo of 
the d,, ... ,L of d•od•• oat,,,,!, ond ,,,1,,., cooo,d,,ol,lo •ffo,t .,.,t ,ato 
th, .... 10,-ot of •••><o-•l•l """"""" ,.,a., ••u p•opoo•d ..,. .. _,, 
•'""· """"'"• u,. 00< ,u.t b, folly••'•"""' aoa =gn,,_t of tho ""'S"' 
o!t••••= ••••,•••• St••••• r,,,t, n,s., .,J lh••• u,oc,otod ••ohto to 
hoev,ot the f>•h •nd oh,llf,,h '""'""°., fow>d ,o ... ,, ••ool ond ,co._.t-d 
'""'"' l"""' .. o,J ""'0"' th,oo,OOUt P,,.l s.,.o4_ Tho offoc.tod Tc,b"' 
"-•• cooo,do,ol,!o COncecoo "'••••••• th,o pc""°'od oo•ion. tho Ou,eou 
ot, .. ,1, '"'"'"' tho T<,boo •ffo,to to "''""" '"'"°' c, .. "llot,o" .,,, 
.. ,t,c,pot,oo th,o,,thoot •b• ,e,,e. P•<>< .. , .... •<•' f,-1 oot<•-• 

® 

• 
, 0., 0..,, <o, h,,01, -,u. '"""'" '"'" •• """'""'" ccob ot "'" "Lllo&h- .. , 
''" • p« d"poo•l oud .. dodk d .. m.col boOr•Oo<d•u •a•l>•1' of c,ab lo <h• 

vielo!<, oi c,,., •I""" b••• ""'" <O <h• •'" .oolto<Joa o,•• .. •••"'"' 
lo•• "" ms '"' finol Nf>). 

'" lloM 0 , '"' '°'"'''"•• "'' """' •o•nc!•• """"'" "'" <ho ••ll!og,_ .. , 
ol<• .,. o,,n p,opo,!y ••'••••• ••• ,,, >• -•••• to ovoid ""'''''''''' ........... , .. ,._ 
""'""""" _;. Tho «Hon,,.,,, nloh" '""'"'"'• of ,.,,,,d -,te,lo! lo 
•••••••• '" bo ,,.,., ••i<ob!o fo• ""•o•tin•d, op,n•••'•' di•,,O••• lo <h• 
II ,,,o <hoo Fh••• I 1, boo, .. , <he d,eOo<d -•••••1 lo tO,o, ••••••<!, 
ooo•••••• ••••• lo •l•••••• .,, b,,,uo, of l••• ,,,,,I,t!v• •"•••>lo,,. 

..... 
In both ,,.. .. I ""' ..... " ···-·"· "' '°' '"" """"' .. "'"' '"' ,1,,,..,1v, ,it••• o ,,,.,.,,1, no-,otloo ,,,.,..,,,, ••• •••luotod. ""'' 
olto,oo<l,o lndud<d tho d•opo,ol oa!dolloo la""''""" "• tl- ''• '""• 
!l D[IS ••• p••·•••d, tho fSJC. It !o ,,_, , .. t lo,o<aot d,odcla, vol-• ••• 
'""'""'''"' lno lo,'"" !l """lo•""',, o•d <hot tho,.,.., s,..,o 
Into,"' C.ltoc<o (PSICI ,., oo<><<olly "°" ,H«lc<lvo tMo , .. fSD .. alo,oHl 
oa!doll•H '-r both dh .. <o!vo ""' nondtopo,•ivo •""• •- c,_le&I lov•lo 
io PSIC •.O "•""' <hon lo ,SD"' ond <h• •loO!• blolosk•l t,ot i• oot " 
""''"".,·-,so .. '""· ,. ....... ,, .. , ,. !1-11, 

• me •001' ••loo•'""'"'",.._,.,"°"' SL'"'"'• ""'• '"''• 
ood both hloh ODd t .. aol•oo!o• ••<••• >••••; 

• obo,o the.,_ SL ol! """' b!OOH'7• •,el> l!oo!u,1!01 , .. -••!pod, 
lb• ~ly , .. ,1 .. .,.,. b1 '6101 

• aoot """" uo .. ,q, ,,.. """ '""'""' t ... tbo OOphll"'d; ""' 

• ondo, ••• ,sic l••• ao,toli•y !o ,11,.,, •• tho .. ,..,.,.. <••• ,.,. 
°"'" PSDIIA toot!oo o'-"•• row ,o,v!vo,oMp, oot difl.,onoo froo 
••'•'""'' oodl■oot ••• tbo boo!, ••• • ......... ,,on ol ouitob!l!ty 

""""-"" ....... ,. 
1, ,, t•,o•t••• ,, 00,, tho• ,,. ,sic .,., ,,,,,,,,,,, ••••bl!ohod "''"""' , .. 
b•""[!< 0( tho ,,,.r,t, ,o!oo•lfl< p,00000 oot fo•<h b1 fSOIIA, o,>d npi<o lo 
,,a,. 1", ,eIC ,,o,ldo """"'"'1•U <ow,,ooo of •h,.!colo ••• b!olo,ioo\ 
effe<to coo«~• ood '"' <•toOdod to b• lnto,l• ••"•""" 0'"""• 
<""Pl•"on of th;"°"' p!aon!"O ''°"'"• subOO<IU'"'''• too""°" o,•!uol!oo 
p,oc•d•••• •••• ootobll•OOd, ood ,,, ~•• o,lontl!lco11> doreao!blo. In l!sOt 
of <b• oo,l<o"°"""' •a•IY•l• o! iopoclo tho< <ould °'"" w!!O !no!,-loo o[ 
,., oooJ!,p.,••-- ,oo "'""''" 0,!doli••• !o ,,. ,._,. II ""• tn• ms 
,,..,,., •• thot th, PS!C ••• ool , •••• ,.,, •••• , •••• ,, •••••• , •• 
'"""'°"""'"' wblcO doH oo< ••l,o,..,tioll> •dd to <h• p,o<oo<!<m of <h• .,doo ,.,,,~..:.a,. >Joo, <h• """"'"'' ond up!ood/om-oho,o h,b!to< ••:"':• 
HOO<lo<•d with'""''"'"'"" ,oold 0, '"""'"'"' (o<o .,., n•«on O ). 



• 

The .,.,.,,e;,,., ,,., p,Om• ""' io "" <ov!coo•••"' ,ro"" "'"""'"' .,,. 
'""'''" in .-,,,m•• lL <o NOM/""rs (<hi• <>hObi<). Th•'"""''°' do,o oot 
,.,.,., "P'" ,H,-,,.clfl< '"~'"''· mm• eff«U-b••·· ... ,..,.,.,, 
o=c•du.oo utUho """'''""' '"'" Sou,a "''"°''•co•••• c<oopo,otoc, fo, ............ c1., SM01!eol .. ,. •h-i<ol "'""'-""· "" '"""'"""' OC ""' °'"'"'' ,;,,. Tho< lo to .. ,, no'"'-•"- lo-•• ol , ... .,,,.,., lopoct, 
o< the dl•o•••l ''"• """• lo, loo .. ,. of e«dlcci<0• !mpoeto duo CO 
'"''""'· il ••• ,.,_, '"""" ''"" •l! _.,,,., ,, ... , oool« .... , oc 
"" to, ai,,,.,1 '"""""• .,1 .. ,. To,,, .. ,..,'"" ,, ... ,,.,m, 
!nfo~,,,oo lnd!coto• .. iotiag ,oo, .. t~<ioo onoito o•d <hot tho ov,,,,e 
co•d!<iono of tOO ,,,..,,,. -•••l•1 !o ,i,,oo, ,.,, '"" <o!dol!o• volo,, tho 
"""''·-·· ,., •• , ••• ,,., •• ,,, , •••• ,.,,, .. ,,, •• ,,t ... 1 .,, ...... 

"h•n tho DEIS ••• boi•O •<ltt0n, o1to-,p,,ill< ••dl-t ch~io<<y ,,,octo .. ,, 
,,a,,,11, wu,vo!loblo. ao•ovo,, tSo >sDDII booolio, ,too!,, foe Oollin,ham .. , 
,od .<oa,,,ool<•••"" 1,1 .. , .. ,, ,,,,.,1, 00001,,,d, ood tho ,ooult!oo dot, ••• 
d>oe,.nd !a ""' l"KIS ""' in ebto .. h!b!t !••• mpono• 11 <o tho HOMl)""S 
!on«). 

i,,,....._... OR t•• s,,,, of .,,,,,,,, tablo ,_, ood d!o,,,,lono •ltn ,_,,wo 

t>O" '"'""'"'"• ln <ho ob•~•• of ovo!lobl• ,.,,. !! oi<o !< !, """ 11«1, 
,.,, only <ho oo,t ,,,,.,1, <oqul,oO d<odo!OO ... 1, O<<u< lo <b• ,,._,, 11 
••••· Plopo,,l optiooo ondo, ,., .... ,,,ton oltoTT>&ti,,. •• !oc!oo, ..,,, ,oott, 
,,,,1,-,,,, ..,,on<!nod, ,,....-,t•• O!opoool •••••• oplond O!,,oool, o, 
t<MO,O<t to , .. •-• I ,,,.,, n., <-,.ot• of thio ocono,Lo ••• •••••••• !n """'" ,.o,. 
K.._..__i. Tho,.,., of olto=tlvoo ,.,.,.,,d !o <•• °"" '"' ouffl,io•t 
to, • ••••oood oho!,, ..,,,, NIP,/S!rA. ll<S' oro,oool lo • ,,,!oti.., oo ,._ 
.,,,,,,,,, •••• ,, •••• ,,, ... t,4, , •••• ,_, •• ,, ... , .. ,,, ,, ,,. , ••• ,,, .. 
•'""''"'" olto tM Hl0<tod oltamoti,... !ofo,-tioo ,,ov!d<d to ,., DS!S 
{ooo t&blo ,,,) <ln,17 d--,ot,o<oo ,.,, "'"''"" d<odood _,,,tol <O noutieol 
•'''' {"") ,,~ >o•< ... ,,,, to ro,t Go<do,, {tb, ""'''' ,.,,, I oito) would 
b• ..,,,onoolco! .. , _,,,,...,!,. PSD8" voo ,otobl1,,._d to p<ov!do diopoool 
,,, •••• ,., ... , ..... , •• ,.,.,,_,,,, .,,,,. , .. , ... s,, ·••t (, .. , ,., .,,,,. 
,,.,oo,b!o oo,l di,, .. ,,, of d,,,,<n1 ,,tlvity). Thi, ,,,, .. ,, !o ,,..,,,,, 
to,,n to So !0 -- Vi<h tho oolootod ,.,,, !I ,i<oo, haul d!ot..,.,o v!ll 
<•ago '> <o " ~ oltho""b .,,. •<HO ol !,oowoot ,,-ao!oo o«iv!tt v!l! So 
v1thto lO to 1, na of • ••••· 

Tho fhaoo I ""' I! do,....,l, .. ,, o!<nd7 p,o .... t.a tho !ofo,_t!oo , .. 1,o<•d 
by .... .,,,,1,1 tootl•• toot, '" ... ,,.,,. !n '"° '"''' I n,, on P"O•• ,_. 
,o 2-,, &P<A Pf ll-1'0 ••·follow<•• .... ,, !n po,t!eolu 11-170 aod ll-1'1; 

""' '" ••T• """'"'' o. ;, ,,..,,.,,, •• tho "'""" ,,,,, "'"""'' ••••,. "''''"' 
lo Fob,.,c,, 1'0., thooo coo<, .. ,.'"" <m>lno ••11 vi<h p,oj,ctiooo. "" 
man•,-< ood a,m1<odog oooeo fo, t"' , .. ,. II °'" _,, ,oo,n lo ""' ,r 

•••· "'°"'" C .. , P '"" uo """''" !o <ho <oxt o< ,,.,., ll ~" '"'•"" 
> '"', Sto«•<o!otod ,;,. "'"••-•' ond -"•"••,~,.will ••,-<as, 
"''' !•••· ••••••• ,ooto lo, .. ,,i,,1 ""nito,!oo ,,, ,,p,,oto. In ,.-.,,, 
I«R •ll! "'"°'' '"' '"" !a • flo,odolly «o..,,,iblo "'""" <o """' 

e-2• 

• 
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Th~ tap,:,d;,n.::., .,( Uw, IJn1t~d St~t•-~ ri.j~c1&~~ ~eii.p,:,~11dbi tlh~ t~ p,r"!,.,I 
t ~~~ ln~ i aJ1 t r"e t f ~ i 11h I~ t ~ f4~....,u~t, u "~ d,;,,;'-"""n t ..d in th~ '°'"'"" l 
cCJUrl p,c.c..ed1ng5 r~~~rd,nt th~ ~on■ tn><.:ticn of tt.,, Elltotl ~~Y Ml!t.,1n& 
(lllt,~kl~hool 1,io~ ~. Hall, 68!l r, Suf>I}, 1504, W- c. Waah, 1~88). 

1'h,:, Tndj,mm' ,.,~e~~At i<:>n of m dgh1 to t~•" fi~i, ml .. t l usi,ml hml ~o:t:U..tc,a,e-ri 

grow,~■ ■nd t1L .. tiuru1 u <!I l'r,;J,l'o,~t)' lntit,~t of ea:pl lCH i~<>.il"ap,hl.:: 11.:,0~ 

b1ooi~1 •~g~Jn~l lh<!. u~ite.j Stato>a ~n~ ~ta gromte<!!9 ■a -11 ~- Bl&l~~t ti>., 
Sl~t~ ~,)(I ~t~ 1rant10<t•-• {~-~- v. WirJ5l!I lg,(l. U.S. al 3$'7 • B2). Judi~ 
B.:.l.jl ~l~c found: 

~~L-.!L!.\i.'!1 h>c11ot i<:>n vb<!,"' Mab~~~ <>f 11 ~nt,., 
cu■ t □-1~1!¥ f1 ■h r~"" t,..., ta tl- ~t IUld b~fo~~ lr~aty ti-i, 
hot-oe~~r dimt;mt f~cfl th., tlt~n ua .. ~l h.ab, t~l of the- trH,~, a1,d 
~h~ihe~ or Rot other tribH t~~n also fiQhed in tha a- ~a~e,a, 
i.!.._~ w;w,)_~~B.~"-9.~~0!:- -~l_'!!~':,!!)i.51! the tr"~l)' 
tr!b& ~Ko,r~N, ■nd )la -o,b~~, pr ... ~ntly h,ve th~ T!,ct,.t tG !ak~ 
f)!l!,'' Uhll<!!d Sl~le~ ~- ijuh~n,CtGD 384 F Suw. ~l SJ.2 (o!ea~h<!lal.,. 
~dde~J. 

~~tb ~IT~cl Dlld ind,r=l ialo,rfcrltl><'~ with t~~ looi9,10 ri~l to tak~ fi$h NL 
'-1-9',1,.9! ~ ~~•:uat-.a ple...:K ha.....e ~n p~u.l'.ub1ted b~ th~ CDlarh (U.S. v, 
Wrn..n~ 111J1d ~~l[!~_l_ fn~ ~- llBl I~ ~oo aho~id be d<x:U9ent@d rn th€! fim,l 
'4 tflot -nt ed Re.:;01·d <>f 11~ .. i ■ i CH}. Fu.t h~r, ~h~ e h1o(h M r i Sh~.. ~ re riot 
OO""l~ate 1 ~ add~N-ml!-d undeT s~~ l l Dn 2. 2. O<I , Ao U .,,-,, ■.t 1 ,,,.,. , N11.U ~.. '-er kfln 
rnd,..,, FL~hine: no~ a~)'Wh.i,re ~lae within tho, drfloft d~USl<!nt, 

Pr~fcrrM ~lt~~n~l~v~ rl~•pc,■al ••l"'~ ,n 8eljinghila e~y 9nd lh~ 
,nd~••@/~<jt ~~ hi ~1,d 2on;, O'f :i-ltl~l f~n»•b, l 1~~ a_,.,,. 2 fire witlHn th~ 
...,,uml ~nd u.~,q!..-,j f1ah1~1 ~~~a■ fo~ a .. ~.,r~J tr~b~~- s~~~fic re»our('P~ 
uf a h\•h kOnoalc ~&11,1.8 ~o ihe tribe~ inclu~ ~~n~~fl~8a er~. r.&aa., and 
83!..:>ni~B, ~}j of wl'a,r.h, ml~.,_ t,.,., d~r1ng iheir life hiatnry, occ~py lh~ 
"rmaa p1·,:,.p(Hll~d to b., drl!'<.hfed 0,- w,!!'<t "-" d lmpoo,111 mi to,.1, _ 

R~1a~dte~a of thr. •ii~ Qf t~"' ar~~ be•~K i-cl~d by dr'!J~inx o~ration~, 
t~o>se act l~l t le-~ c .... hh" ;, ~ ,g-rnf1~Al}t 111p.9.:c nn thO? t r~E>~~ ln<han lnb~,; 
li~i~g iri ~~" erea, Theo CO~ ■....51 t'e~l1z~ 1h~t th~ lrib~~ ~~ C(IDf1ned lo 
,:.,rh~~ u~u~! <Ind accuat~ _g~ou!'lda <1nd ■ t8t 1unt, ;u ~mf1n...i ,o {J.S. v. 
Wf1~~•t1glon. ni~refe>~e ~h~ 1d~11t i h.:-~tioo ;,nd ~oo~id.,r .. t.un or Ll~h hi tth 
ml ~f>9it)' fimti.,n_g BT<>u ~d ~.~a.■ <>f •1 ~~ Lfk~~t hl!b1 tat 1~ 1><:i-l •1,1itaihk 
L l l ~• 2 1 ~flA;iP l - 76 l , An:y rL-<luc: l I on of" • r-~r11t y f ~ :15-h int r~:1;ouLr:e~ D-r 
"I'~• L i,n, tr -t bo? ~t·0~, l f 111 it 1,e t ...:I ,,. ~-o.p,,ni.at ~d. 

JI I a t h1t ol:d 1 ,a U <m of FN~ r~ 1 as:~"~;~~ to do anr.- 1 h"'n <:'0118 i do:. r 111p,1u: t <; 1 ,, 
lh .... r. 'fr I b ~-' I l sher~. r•1e • nt .. 11 l cf lh~ st .. Yr.lUI Tr oat i ,t.11, t c i n-"u ~~ ~ .... t 
l~dl<!I~ right, ~r~ prote<:t~d or the- trlbl!III "°""""niat<!!d for lc~s~H lh&l will 
~ ln~llrfl!'d ILu.l l bot h~.,n 111t o a,;cow-,t , these lHu,.a !l t'"<!! on l !,' r,.Rf t I a l I y 
~d r~• 1..n in a g~no!!,-1!1 l •~ nner thr,:,,;i11>o-ut t hot do~n I b)' ei ti ni "t !Ir,!. 

® 

-
publ k ly-d~ 5 it'~~ go•ll~ ..,J,l~h !n~ l•«:l~ mv~l Lat,l l itf o! ■ i teB wi ~bin a r~~•cntabl~ 
ti-im~ .ti.lii'l,in,,;.:~ (:,f m...ajcH· dr~,dg;i111 fle-Tvir;::~ .arir.-~.lil- Adain~ 11:t rl'l!C.i\le- ~,o,&1tllil 1u·~ be:L-11,: 
~ddrc~~~~ by Pu~~~ S~..nd $")rl~ ~i(n a Y~PQ~l mntici~~~~d ., th~ R~~l PSl).t]A 
•nnu.al ~~vi~ -e-tin1. 

8~i~gci.~.Jl. Th~ l~o F~der•l a1~~1e~ ack~cwL~~&oe t~ei~ F~d~~~l 
~~· p<mQ 1 b U ! t l~a , Th~ S ~. l., of Iola~~ 1 ~a tOTO and th~ r •d~ral ly ....,cogn j nd Ind Lan 
lri~e~ ~ig1tmlOtY ~g tho, ALJ3UM~ 4, !~S1 C~n~~ru,ial A~c~rd .~~Ojpli~~~ • ~utu.1 
obl 11,.tioo to r~~.,...d ll\~ aw~r.,i.gr,t1 or ~alh st~te ~lld ~db6L 11ov~l'Til!j~~~Q • 
Acccn!iucly, all FSEIDA a1~~i~• hav~ ao1.11h~ to a•~ur• lh~t Indi ■n u•u.i1ol ~nd 
•ccu~lOM~ fi•hi~I richt• In lbe ~b,,~e II (afid Pb.9-•~ ll a~•~• ar~ pr~.,...rly 
Jt~Ot~c~~d. 

~-i~i~~--~im=l- ~gn•~ltation, p•t'~icip,i,tiom l~ re~iew hid •it~ 
sml~~ti~a p~c~~~~-

The- ~oat or PSIIDA ia to p~ovido, pubticl, ac~~pt~bl~ auid~lin~• for 
o,nviro_l.,llt aafe unccnf~n~d, o~n-w■ t~r di~po~ ■ l cf dr~d~~d -l~riml. Th~ 
lSDDA 4Y•dg~d Allt~.iml -iia,-n~ plac~ id<J'lltif} <!lc~ept~ble dl•p,;,~al ~it~~ r~r 
d~~~s~d -te~ial ~ad pr.:,vide • cooaiaten~ tr-ur~ for dredi~d ut~ri•l 
oi-valualion •nd •it~ M~a1-nl. ~ow•v~r. dispoaal er ailY p.,t~licul6r ~roje-ct"• 
~~dl~~r,t ~! ~ fSDllA ~l~• will deptind ~n lf>divld..,._l S~c~lon 4O~ ~r.l( 
acti<:>~•- ~t1 affec~~ ~~ib~■ ~re glV1!en nottc~~ of ~din.g perai~ ■~ti<:>n• and 
~fl ~pj>Orlunit7 t~ e~pr~a• conc~rnQ m~ P-11~~ of th~ ~"'1,lic lllt~~~sl r~io,w. 
~~ib<!II cooc~mQ ■ re given •p,,~1•1 •t~~n~iun b~c•lf..ll~ cf t~~ Fe-d~~~? ~ru8l 
r~•por.sit,il ll1, 

AB fadi<!la ~oo~dtn•(loo E:,{J,lbtl (e-~hlbt~ F> h■ • •t~<:> b~l!"tl add~d to tho, fElS 
~hal lndi~ete~ th~ tiDd• ~f p,11,t'tlciJt-!l,ti~n .ii.d coo•~lt•tlon ... ~!ch occur~ed 
duTins lbe PSDDA •tudi~Q. [n ■-I"}'. th~ rsDM •1~ci~• h.■ v~ ~ntouraa~d 
!'-l'rllclpa~•<;m bf~~ trib~~ ifi t~~ v~~icua ~o~k a~cuJtM d~•linl ~t~h ~val ...... ~ion 
pro~edur~, ■1(~ •~l~~~io~, and -n~1-t ~f th~ al~~•- l~lb~l 
ra~r~~~n~ativ~~ h•v~ pa.~li~ip.■ t~d 1~ t"-•" ..,eti~1a a,,d t•koi,a ■~ttv~ p,art in 
t~ dl•~u8Qion~. ~~YOlld no...,,_1 flS •c,;J,pifil and pw,li~ -~~lnlQ, Jndi-11~ t,ib~• 
hav;, b~en v5•it~d by FSDili'L rep~~~.,,lativ•• wn" ~~lal~~d th~ .,:.livi~t•• and 
l~e p~~~.,c~ive r~oiru IIN!!aa~rm~ r~l&ti~• ~o avofdPl~~ ~f pct~nti•l India~ 
tr~aly fl~hifii c,;m(licta. 

~~.-1lta\11m ~l~cu.._.tl.llJi Uiblil.L..!=l'l'-.:tl.t.. ill .. ttJ.t:: ~lL _ 
~~cliio-J,.i.nJ__Jo~~c~a- ~~ di~~u~~~d in c~~pter ~-~-10 ~nd ~~b!~•~ A.30 ol 
t~~ ~FR and e~~tion• I-2.~ mnd J-2-S ~f ti,~, ~h~ PSDOI, !'(.r,.n~ie-nl P]~n~ mr~ 
inl~ade.:I to p,ovid~ b,:,lh ~o~sjatenc,- .. nd th,dbil i tJ ia tt,~ e~pl k~l !<>i> of 
dre~g~~ ..,le-.i~l ev~lu.r,.tion prQ~~durot~- All d~cJaign~ ,~qulr~ dor....,,~ntati~n 
Q' ~R~ r~~~on~ fa~ l~e d~~tsi,:,,,~ including ~eapo,,•"'• ln •-n~• p~o~•d~d ~o 
tR"' public notic~ for e~ch ~ruj~ct. Thi~ .:lo~umenta(ion ii a~ail~bl~ ~pon 
r~qu~Ht to ~ff~ct~~ Tr~b~~ ~~~ oth~r int~~~Qt~d pmrt~~~~ Th~ ~00~~I'l"ls 
~~~r~s•~d by lti~al ro,pr~•ent•tiv~~ foT 1 •l>"cifi~ ~roJ~~t ar~ ~d~~••~d 
dud"~ tho, dt ~ l<i t onao,IL i;,i p.-oc~H • ,1,,1 pr<>v ided t n Co. s,s re gu 1 ~ t um~ • th~ 
tH i l r i ~l Ell' in~eT may dt~" I op ,::,p,e ,.,, ti "i prof edu r o, ■ wl>~ r~~ ~ I~ d 1<>ri ~ r U, ~• 
d~ • ig,1.e. t ~ ,- l r lba 1 r-!!pr~• ~n t U I~• ( c re~e lv., &~d r H pij;,d ~<:> p~l> I 1 c nut l~ u 
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,;<h c,., oflid•I eciOol !"'•"'"" (ll c,, J20.,(j)(O)). '""le 01,<,Lct "" 
••""lol,,a 1"'io<o-ot-c•oot0<t •ht, oU "'"'" "'"''"•'- «ib<• <o '""" ,,., '"'''' ,,,,, ••• ,, ,.,., ••• '" ... , •• , '""' •• ,., ••• ,., ,, .. 1, ·····•-
'""""''"" ,o '--''•""' '--' ""'--' =•lpUou """ "" .. ' '1mllktJi- Tho ""°" 
•o•ad<• "''"'"'"•• !aeo<toO< [oaLoo flon<o, o,<ivill .. in <ho ,ie!oi<y of 
tn. '"'" JI >SOO,. ,,.,,_ •""°'"'''• d!,po.,I oct!v!t!" •!lt b• -•••• <o 

'""'" '"""''" '""'""· """ '""" "·'·"··, '"' '" -'""'" "'"" ,. lod!oo uo.ol ond oceuot,,..d f!onloo O<OW>dO, 'I>• .-.1s oo,o, lho< ••oidono• of 
con[!!,,, lo bo<oo odd•••••• oo • ,,,j,,,-s,-,,oJoct but,. >0,.,,,,,1 
oOJ"""'•" <o ,vol< co•flk" <oold !odudo oi•oo••l o<to doou<o o, l!o!<!oo 
d!Oj><,ool lo toooe doyll.h< "°"" <,<lo• •h!CO t,ibol t!oO!,o< "°"" no~ll, 
001 occu,. '" •• ,,,, ••• Co,,, s,,t!oa '"''"' .. ,,.,,,. •hlch .,. ''"'" '''"'' 
!od!v!duoll> o•o• o Oo<•~!•o<!"" ho, boon ... , <hot tM> Not ,,,1t,00lo 
p•o•i•l~• o/ <ho •ce• ond olb« ••so!,~a", will ,,.,u, ,ru,, <ho dcod•« 
-•< <ooplf •i<h o!to UH <000!!!00, '"'"''" !,o OOl '1l< ""' l"=!<o ood <ho 
Co<po -•oho'"'°" e•~« '°"""""' <o odd«H '""'" oon<0mo. ,_,., 
on p,op0,,d •••dgi•• ,,c!vl<i•• ••• boiog <••i<od ,,_ •••"<'••• t••b••• oo• 
<h• •~•«rn.a p_,,lk fo, '°'" Co,po' publi< ootk, publi•b•d '°' p<opo,,d 
a,,,,<oo '"' diopoool op,,ot!ooo. foe Co,po' <<d•••1 n0,1,ot!oo p<oJ••'•• <ho 
Co,po •ill ooo•dfoo<o •!<h tho t<lbH ood •"1 '"''"" ola!lo, <0ol<1«!oa, 
,,,., •••••• , , .. ,,, .,,. ·"·'''""'""'•l ,.... ,.s. c,,., ""''· "'"'"''''" 
•• ,. " ...... '"'' .., ... '"·- ..... 1, ... ,,~., """' ... ,. "'""' ..... , •. 
Ha. .. , ood ■Hlu""" 1o, -.,... u,,., <o, Co,p, po~!t p•oeu,, '"' 
eo,, ... , ,,., vltb '"""' ,,~ "''· lt'!FS, ,,.,. ••=•'·•· ,.,., '""'"'"'"''· 
t•ibo! oov,...,.,, "'d '"•i<ooaontol !oto<••< o<oupo, •••luat• to, !■po,l• of 
!odi•ioual <••'•'"' p«>J•oto ""''' tho <i0'(b)ll) 3u!dollMo, ttw, ••••••• -..t 
aloo obtolo o S•otion •01 Stoto ""'•• Qw,lity C.,tlfic•t• f,oa Soolov. •• .. " ., '"' '""" "'" ......... , ,.,, ....... '" '"' """' ''""'"' """ 
•hon """'"''••'• • ....,..,.,,., ,,,po,,1. "'''••''"" fo, ,,oJo<< topo,t, -, bo 
,oqu!<o• •o• <Ould ,ooul< lo f•opooolo to <••••• fovo,,>I< lo<•<<!d•l o• 
•hoLlo• ,_,,t!dol hob"■ < !n o,oJoo< ,.,,m, loootioo,. n,,,. ,,.,, of 
oo•••i<i•• w!ll bo pl .. nod 00 • p,ojo,t opooil!o •••'• •i<b ioout ''"" tho 
obu,,.-dt<O 0100<!,. ood o•oupo, po< ,_,to •0<•hod lo '"P=•• <o tho 
c,,,, publl, no<to, fo, '"'" p,opoooO proJ■ct. 

,SOM diopo"l o!to UH condlt!o"' do,cribod io tl>o """" doo,.,.ot, ood 
'"'"'°""' lo •o• po~t<o ohou1d ......... ,, avoid coofll«o •!th t<!ool 
''•"'"• ••••••••••· Thio •••• ""' •••••••••'• ,,,clod• ,.,.,,,,., of tM•• 
cood!tloo, H ,.,.....,1, '"""" tho t<!bu ,., , po<a!ttoo oo • po«iculo< ,,,1.,, •••• ,,.,, ••. 
R-• 1--r»OCHD l- fcotoct!oo of lod!oo T<0ot, fl-"i•O "'•"•• fod!on ,,,, .. , .. , ... ,, ... ,. ····· .,., .. , .. ,., .. ,.,,,, '"''"'"'"' ,,. ''""" 
otody. Th< PhHo I !loo••-"' Flon ••P"' l•"I e""p<« 2.o; <ho Pho,.! HIS 
,s,<io• 2.0>d(2); '"'too,,._,. I! ms.,.,,,,. '·'"' ,ad ,.0<,(4) l•h•co X 

"'"""" '"• '"'''""'' o!<oo, <•2 '"" oolloo), >•) (,o•.,oou/Xol,oo 
,,,,,,.,, , .. u,11,.,._ .. ,J, ••• """'' ""'"'• x,i, (fon .. ,,,.,1, 
••' X•1' (Po«'"""'""'))'"" •1<• Ind!.,,'""'"*'",,.,••"""'" o1 

C-2' 

• 



• • 
'""'"""· "'"" ... """ "·"'"" '"""" ... ·'"""""' '""" """"' h• "'"' of ,-,01, on too DtlS ,od '"'°°' Ead5<0 ,oo,d!n«!on •Slco ""' ., .. ,,., '" '"• .,, .. 
1'1,o ••••ndod ,.,., cloci!i,, ,h,t lndlon <•••ly 11,h!n, ,ight• ••• boino 

.,u,,i., "'°""'" •• ''"' """' '"'"'" "' ""' ""''' .... « ''"'""· "'" 
'""""' '""' th!, ''°""'"" ,, '"""' '"'" , .. , " ... '''" '" ,,. ,. .. b•••••• of tho""'"'"'"" dOI«< o! opocU!c,<tQO of prncodun, lo, di,p0,ol 
0<tMt!eo .. , """ "'•'•• (eo'1lloolno, ,.,.,,1!00<0 loopoctloo, o,b,h ,M 
,,,,, 1,,,1. s,,,1,1, p,ovlolooo fo, dob,!o Mndlioo/.,.clu,too ,,.- ,s, 
d,,d,,d .. ,,,iol ond no•i,ot!oo poo!tionioo plono to •••••• , .. , _,,,10!0 ••• 
,,.,,., •• , ., •••• ,.,, , •• ,,. , ••• '''" .... '" , .. ,.,, •• , , •• , 10 ••• , ••• 

ooooorn, •••••• ,, tho ,,,.,, fo, offoito ""'''"' ood •••• fo•l!ng. 

Ibo p<olootioo t .. t lo p<ovidoa lh<o"<h <ho """ ""rail p•O<OOO lo ,,ooto, <hon 
o!•pl> o dotoralnat!on ••ot oo "oi1olft<0nt" .,,,.,. !•!'"'° Hn <ho oono• 
,,.., •••• u,,, th!, .,,., """'' ,,,u,. ''''"'''' lodion t,,,,, !•,a<n, 
tm..,ct. o« odd«Hod bf tho fSOO,, -•o,-.l pion (,., eonoern 1 of '"fO""' 
8, b•l""I- slto lo«tJOfi ,., ,ito ..,,.,,_,, P"••lolooo of <So ,soo,, 

"'"'•-•• p!ooo ,,., mitt,.« ooy """""'' b!oloo!col """"" "''"'"'' '"' 
o...,n .,, ooof!loto ,,,o,d!oo <o Oo""<il oo .. •••-•••' Quail<> •••••••loo, 
., •o 0111 ,,00.,,1 . 

..,.,.._._a=c<:=.J- "'""' .. , ,rn.,,_, """"• ••=•• •ill •• 
d!•!nl,O .. Oy ,., '"'"""'°"Md"" of '500, d«d1od dloponl •"••• "'•" 
,,,o.,..!o •oluo ,,,ou,,,, '''"' lo••••• ,1.,.. ,no ,,1-10,) opoo ••••h <ho 
""" ...... DCCU< in •• , ..... ,SODA'""' to ..... .,,.'"""'"'"""'"' 
,,,., !o 10,.,q_.,, to p,oto<t lod!oo ••••<y •l1ht,. 

n,, r,, .. ,,.,,,,, ,,,,.,.,,, ,,,, ,,,,,,,, <•••• •'•• ••,. • ,,,o, of ,,,,,, 
, ..... , .... ,, .. ,_, ,,,., .. •·"""'·· ....... ,,.,, ...... , ... , ... ,. ,,. 
CO•p•' .. , p<=l< p•o•••• and ,_.,,,.,,, <oopli..,•• !oopootl,., •o •••••• tbot 
!nto,f•,..•••• do oot O<<u<. Tbo ,sDDA ooooclo, ott,_,,,. lo ,,old '-''' to 
.. bl tot by doto.-.lnioJ ,t.,.!f!oon< ••••••••• ,.. ••oid!oo tboo a,,tno ,,,, 
,,100<1~. n., ""'"""• dof!n!<l= of """""''"' 1001',doa on ,.u-lioo of """''''"'''''' !••• ,,,,..,,ioo, io nis .. ,,100 2.0lfll)!oll-~, fo, , ... pt,). 

Th<"'°'"'•' oi<o "'"""" <, aoocr!O .. !n dotoil !o So<t!oo ,.o, of U< 
,,1s. Tho li<•••<••• ond -,-..,,.,1., ••••••• f!,ot ••••••<•d ,o ld<0llf' 
••••• of 10, (bolo,, ao,,,,.,01,, bobilot •oluoo ,,.., oppo,,,a to •• 
oood!o ... «[v,, :m,0 0 fo<tt"" otodl,o woe, po,!o .... a lO OH"<O ""<he'"" 
'"' oood!ol"co!vo. A< to!o po!•l• <ho Dlopo,.l Silo"°'' Cro"p (D"'G• obkS 
!n<l'"1od """' l<ibol "'"""" b!oloo!,to) a«, ... 10.a ,,.., <h, 
•o••••..,/K•••~ lolond ood O.v!lo H<Od o!too •••• oonO!aoL••• Sol lbo< <h••• 

.... "" '""""" """"'""''" ''"' .,,, '°" .. "'"""• '"" "''"" •• , •• '" 
"'"" •••-' ''""'• Ao o ""'"• <ho aop<h crilodoo of \20 '""' (•M<h hod 
bocn o••· only.,•""'''"' ,olo to ,oo!ot lo ovo!O!oo oholl°""• Oloh
'''""''" ,,,,,) ••• ,,1,.,a lo •llo• • o!to to •• ,..,,,,,,., 1° "'''"•"'" ••• 

ot "" '"'''"'°" of tho """'"''°" °"'""'="' •' '"'"""· """'"'' '""'''' •• ,. ,ondv,,,,. An ••••••• loc,,,. ·''"'" , .... , ,ilO •• ,, \o,, 
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dc-ns, l ~ie"i&I • wj lh C"H11hi;. prieti-itf"II;, 1..1n•Y bei•i;:;N h,:HIJll!tH.abl~ L~vr.lllii C RE-ii? F"t: [S ~ f i;g_LJC"e-li 

~-12 "",;I 1-l]) _ Tnwl ■ and lh~ 8(--11lhl,· ~~~"~re'~~ Am~~-~=11l 1"~r.hnl ~u~ UMT) 
l d<'"~c d b~d ln L ll~ )1:: IS in S~c tion 2. 0 J.g) "~ r~ ~~ ~d Io ~ ss u ~~ ( t"u, l h.■.b i l11, l 

vmlu~s ~~t'~ ..od~r&t~iy l"" bo~n for ia( ■w,•l inv~r~~b.•t~~ an~ derH<•6l fi~h. 

In 11~11b,i:; ~q:uien C. con 1- :ld'~ r.a C. .Ii □ nllil C ,J.f t.,e r th111: bi o Loa~~ 11 l :iii t 1i.1d :l-e Iii. ,..~ I ie .tL.'14 ~ l 11b .L ~),. 
DSWG ~~i~cl~d tRe Ande~~Qnt~L~ca ]~land •i~~ av~~ lh~ ~LtO?~"~tl~~ mit~ l~ 
a~ol~ n~rrini r~•ourc~•, b~c&ul~ ~rab ~~~0urce■ ~e.~ •b~~nt, ~nd b~c&u..1~ of 
lnp~t fr(lll. t~ Squ...,,fn Iala~d trib@. Th~ !.t!,lliflg~u ll.l,f •it~ w■• •ele~t~d 
b~cmu~~ i~ ha■ lO'M' bm~lt~l Yalu~ •nd low ~~~b d~~ltlea. How~v~r, in 
~~~og11h io" c,f pro~i•ity c,f tt\e JI.ell lng..._ h._y • i~~ ~<:> G<>~~e11tnt ion• c,f 
Dun10?n~s~ ~ ,&h nu,, Po5 t l'Q int, ~~e-d i apou. l a~d p~ rlll'd 1c bQ•h-b ~ r<:l~ll 
moo,it~~!ns h.■.~ b~~a ■dd~d ~o ~he rs~ ~~itorin1 pro,t'd (a be aC~l;Mllpll~h~d 
br l:fiR for lhml •it~ in c~de~ ta cQO>fino the ~~tenoin&tion t~&( ai~nific•nl 
b iom e c1■■11 l.11. l iofl c,f ~~-ica l.11 c,f c<J" cuTJ ~<> ti- h~• ! ~ ~ .jo~~ not c,~~ur ln 
D<u.n,~n~Q~ ~r&b. finally, th~ ~e4~Cl-ll fot' dl ■pu~ml mt th~ ~lllnchu ~y ~lt~ 
hAg 1,e~n ~<;tY~rot I y ~~• ~ d ~ t ed to 4vold ~~ ""1"I ~ Oc, c~" l rm l lo,, p~ d,;,d • for ~ u,b 4nd 
1J th~~ c- □-rdal11--t!!:S.p 1., l t ~d ~ p~~ t~•. h> a~•UY, 4 ll p~c,t~ ~ l iv" -.■.•.,~~• 
tn~t IM~ r~4~0na~ly b~ in~o~po~■ (~d inlo lhm di ■p,,~~l •it~ o,ana1-nt ~l=• 
ha~~ b~~n nd.cp~~d ~c ainiml~• t~ pot~Qtlal fo~ .i.-i~ t<J lndi•n-h.Jo=e•t~d 
fi~~ and •h~llti~~-

Th~ fll,a~• I! di•~er•iv~ •itea al~c, ~~~e cl'Lo■e-c fo~ lQw luiibilat and r~•ou~~~ 
VAiue~- •5 ~i~h l~• 8'tllin1ti.u sit~. aite u~e c"'1dil~1Jn~ in~l~d• 
~it~mordi"-"~~ ■~dl~l..,.,ml •it• cl9~~~~• du~in1 ~rl(J-,la ~n~n ■h~llfi,■.h -7 be 
p~e~~11t ht Mr'l'~•table ~Clo'lc..,,h.■.H.,,,•. n.~•• ,;lhcua•ioo• alset lnclud~d ldl>~l 
~~~re~~nt&tiv~•. Tti. RI8 ~01\~lud~■ ttu!,t ic li1h~ Qf th••• •~old~ncl! -&su~~• 
lhm~~ ~ill ncl b~ ~i,gc1!i~..,t ■ctv•~•~ eff~cta on t~ ~1ota &~ ,be■~ •il••• nDr 
lo h~~Y~atabl~ l~~ol~ ot •~=-ically 1-p,:,~~.,.,~ ~iaRe~, r~•ou~~~•-

kcauae only mt~or, nonaip;nifi~ant ~dY~~-~ ~lf~cl• ••~ "~cteG to oc~u~ 4t 
the di•p,;i•al •itea, th~re Qb0uld b~ M m.!!a~u~~bl• ~tf•ct ■ to •cDfloal~&ll, 
lllp('~tant ■,4ciea utili~e--11 b7 IDdlM trut1 flabl~. pr•~ti~••-

ll.u~n1e 8---Coo~§m 4. 'lb~ Vo!-d~~•l fiduciary~~~~ ~••p,:,,,•lbility ia nD~ 
~erv~d by ,smlA; in Pl'~~i~ul ■~, pea~ 2-lT of Del~ a"'1a■ (a th.■~ ~•d•~al 
!iduci■ ~1 lru..~ ~m~pon•ibility 111'7 ~- d•l•~•t•d to tb• ,tat• Lto!R. 

The eJwcie• fulfill~d tlw!ir tr...t ~~~~•ibility tb~~,...h tb• prote~lioo~ 
~~ovid~d b7 •~~t~icati0t1s 1Nde vl& the ~04 pt!!C'lllt p~c~mJ■• 'Thi• h•• b@@'il 
d••~rlb•d ~bgv~. l114 ~•~•A~~•d ~nt Ii.lo• bee,i ~h.4il.-.d. 

'"f~ni~ ltifl~ ~uttJ.odH~■ wi L 1 cnly •l lc,w dhpt:J•~l l,:, o~~~~ .,n~~ lll~r-,, i ■ nc 
~reaty fi~nin3 ~~~iwity O~~u~ring ■( lb~ di•po~.■.l •ll~ unl~~~ ,:,ln~r,,iae 
~i•~'!"-d to by th~ trlbeQ. Thia ~ill be ~~~ot11pll~hed ~i ■ ~b~ r~d-~al 
s~c~i<Jn ~o~ p,e-nail p~~~~Q-. burtni proc~aQt~3 of indl~id..al s~clicn ~o~ 
applic~,i<Jn., mn~ pol~ati•· tonfliG~ b~tw~~n t~•aty ri~lll~g 4nd ~e••~l 
lrmffl~ ~lll ~~ •ddt'es■~d prier lo i$■1,1.11nc• cf lh~ p,:,nott. Co~~itlooi~g 
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'e«"" .,.,..,, 
•po0>f,c 

'"" .... 

• 

"""""· 

»• , ... S.c<oOQ 40• .,,__,, ,-~,., ••U 
Oo!,mn, p<o<•«too ..,.,u,., ood .,,,ly,,o to • 

,, !ho •••••••l of a d>opoool .,...,, ,, co,t,,,y <• 

fin, '3 • <->l .. nt lo • C f .;.i,,..., 00_, {T f =,oe O act>oa tha( coooo( bo ..,_,,.,,, o,t fo, 
n.,, . ~ -• o '"'lli!itlop "· ,.,,.,, .. , f 20 llS,, 2D C,o 

CO< ... oo opoo,fo, o,tho,,t, lo aol•<•t• Foao,ol !S"8) 
""'"'""b,ht,e, "W=Orn•t"" ""• o,p0cl""" of•••,·•< '''"'""'' ,, .. , p,opo,ed on pog• 2-77, ' •~•o,o,o, •• •• 

!n th. d,of1 docu..ot •~t,oo of Nol,t,o,,h,po 
•, a ',""''"'' IS.ct,oo, 2 < ,1, tM co, ,..a. :: •::;:::~:,''','.'• "",'••,•••, 
,..., • to tho ••i0co ,od •l-Jh..d "~"''"' •~ po '" '" 001,fot,ooo w,a., tb - ,elo<ed to Un,tod st,,,. 

ood .,.. ,. ,;,,, s,::~:~ ~•! .. , Tcoaty. • .,_,Jo, .. to oaow,t of""'°' 

••oou,.,,, .. """ .. .;.,. 1 ":"',"°'""""" """ ''''"'""'" of <hc,e 
of , .. .,_,,,.,,, bot,_ th•e-o O """ .. _,,,, pion, fo, •rfoct,,, """""' 
p,o,....d •o<,on •oo!d ",.,, • ';'atr,... It =ld So uofo,twu,<o ,f th>• 
p,oe.... ""' '"° o...r oot>oo.' """°""'"•lit>•• '" '"'" 

11 Th, cos oh=ld cooo,do, poo•,Ol• .,,,0 ,,,, o 
f,oh • o ■ ,,colory ,out,, of 

•• '''"' &nd 1 .. ,,01 tb. '''•' d,01, .... S.co"'• of tb. •f ,,~,,,! ,,oo, h,,,,.,, to ••••••! tr,boo. ,....,,,..,,, 

;~,:•:;:,:,.;~r~°':;;:u,otod ood, .. oto •0010>0>0, Ch., II -••"oto, 
«ooucc... 11, coopor, ooy ,-t .. t"ll' ,..,.cl tnbol tro,ty 
b_,,..,,t °" :.,,~::;'.:,:), ,,,ooto of """''"'"""''• ,,tt, ood 
p,t,..,,, , .. ,~, ,~, .a-.,.,,';" 0

,~~•,~'.•-, hob,tol, or ■ ,g,,t,oool -. '. - ~," ... ,,,.,. 
., o,,, , •• ,,,. ,, •• , ... S,to,. So•«ol Tco"r 
l••••• oft,, f,,h,,, ,,.,, 

fo, •=•<rn, 
r,,,. •o,ec. 

b> oll•••I d,,,o0ol of d .. ,,, onto 0,,,..,.,1 
hoh,,-,, ho-, ,opo<tod """'"""'~"•d ••"' 
,s,11~ '''""''' .,,, •. 

S] J.,•ufhrnmt ..,.,_ot O << • '' • ~ ""'""''"' """"" ,. •=••···· '" . ,,.,, .. '" -~ 

0 
@ 

@ 

• 
a! I'<'='" ,o,h tho< d;,oo,ol "1ll ••'°"';"'"'"•ho t,lb,t ""'''"' 
or<•••'-•-, bo ""'"•""'° •• -, b• d<aj,l of o•~" •ppl!c"!o•• 
•Oe,o °"'"'""• """ too Co,,• "'' ""' hOo l•"'' '""'" • •t•po••l "" 
•"• ,,~ic ood _,,, .. '"•,«.,),ill cooau<t "'''"""°'" '""'"'"'"" 
"" "'"""' ,!t, lo"""" <ho< <a, c~oditioo• of '"• .. ="• "'' -• ""' 
<ho< ,!<o ■-•••-"' ,o,dl<lon, pm«« !•""" t,oot, "'°'"' •<ohto." 

... ,O"'-'....i!c.--,cm..~- s,.df!, -•"•"'"'' ,bould So <•••t!llod, <h••u1h 
p,o .. , , .. ,,Uotloo •ttO !ho offoet,a """• to •••••• .. 17 ■ ltl .. to t<!bol 
, .. c•=•• l•clud!no !ooli•g o! l!ob!no ••••• 

,.,,,,,. , •• , •• ,, •• , •• ,, ••• , ... ,ho,., .. ho•• ••• , ,, .. ,, .. ,, ••• ,,, ••• 
obo••• Il•••• lo•lod,, ,o, oit, o•loc<i'"' p<•<•o• wbich ,ought co •••id O!.h 
'"°""' o,no; tl■log mt,ictlo,., to ovo!O ""'"'"''"""'""•"'"'of l!h 
•'•••• of ,,o,~1,.11,-ho .. ,,,.s,, ,,,,,.,, ,,,.1,,1 ••• •1010,1,,1 •••••''""" 
to ~In!■ !" ""''" ._,..,., ond so, P<=h cood!<!o,,o in,ludlog dobd• 
••<luo!oo ••••l•l•o• •o• ooou,~c• •f ••COOO <O oll --1 000 ,ccu.ot-d 
f!oh!oo oround, thot "'"'" loot"" '°"'""' fo, f!oHo• "'""''"· 

..._._a==-'· Japo<t, <o <b, .. 100n ••• •<o•lh,.a ""°"'"' •• 
<•lol•O <o ... ,.,o S<oto, obl!1otl°"o '"''•• <h• P•<!!!e Sol- T<•oty ob=ld Oo 
-onoi•o«d. 

Th••• ,,.,,l, hov, booo , .. ,,,,,,o o< ,.,S()) '" too ""'''''''• whi,h 
, .. cl"d•• <ho, <ho•• w!ll So oo o<,n!li•••• ••••••• ,_po•<• to ,,,,..,o!do •• • 
··'"'' ., ., ........ , ,,.,, •• _,.,,., ., lb, ··- •• , •••• , ..... , tt••n• 
<••<<lcttooo lo ovoid ,..,o!t!vo l!f, otoo••• ·•••••'•• ond b,,.,,, ••••• 
,,1_, o{foeto •oold bo ,,.,,,,,o,y ood ovoid .. b1 11,h. lO••• fo< ,._J, 
,.12sO) "' t>, 1,11.,.1,, ,,,.,,.,.) 

.. ,poolO i- !nfomotl .. '°""'"" lo tho OE!Slrtts lo ••••"'" <o '""•"•• '"• •••••• .. t•' ,,,,,,, , •• ,,..,..,,,. "•••••• ... ,,,,1 , ... ,,,t,, ,, '"'"'" 
'"t .... ,., ,.,_ ,., • ,., .. , .. ,, ..... .,_ "'"°'· ,o <hot .... " .. ,..,. 
p,,, .. d!,,et!y Joto <ho to•bldt,, 91,-, <ho pe<!od ol <0•<0<t with , .. 
..... , •• , _, •• ,., •• ,, •• ,, ,. , ••• .,,.,., •o .,, .. ,.,, •• 
•••••••• .. /1,,.,,,.., of ,h-•••l• of ,,.,.~ to oi,ni!i,=tl, '"'"'' boh••••• 
fo ,., ,., ,,.,.,t.a, •• <o, """" ol <u<b!dity, .,1 .. ,!d, '" ,.i,J,ctoa 10 
.. ,, ,,, •• , --.. ,, ••• ,,, •• ,-.,, ,,,, .... ,,,,, •<•= ••• ,t, o• '" ,,.,,., 

,!,,,. l•-•·• No••••••• , ... It, ••••''"'• •<•s-11,J ""'''' ,,olooo" ,.. •• oa, 
of"''""'""''· 

-•~ l.11, Tdbol '"°""" "'" oot .... ,tod to .... ••••co onr loHoo Ou• 
to "'"°"' " th, ,.100«0 '""· Il>• """""' o,idolin•• '" ,1,,..,.1,, 
•i<•• •••- •nly •••1 l•• cho■lc•l l•v•l• ••• •••<=11, 00 b!oloolc•l 
'"""• TI,• "°""'''"'" ou5aolin< ollo., o!ao, .O•o,o• •l1•c<• (fl,ooo < 

;,,s, ,_ 2-H, •" '""' I! ms'"""'" "M'"• ""' =1, "''"'" tho ""'"""'' •"•· •~.,.,. •h«hoc '°"" "'"•• od•u•• •""" •lll ,«~11, 
oe<u< •• •••Y Oouhtl"l. ""'' of lO, d!opoo•d .. ,,,lol w!ll h••• ••••!Oo,obly 
lo••• oo•••<iol fo, ,,,,,,, ,,,,,,, thoo <ho< •llo••d .,.,,, to, ""'"'''"'· 
'""'"' diopo••l "''"''• pododi< ph,o!"l di,1,,bo•co ol tho oL<• <, •••'"" 



-

to ir:ah Hi! t dieve LUi,.A(!'i'H U{ .S.i'1 ~1.-undant. 0-r di\l~r•~ t:-11:mthiir. :int,1111u-ii11! f"rrrmnmi ty 
tt,~t ,..uuLd b<? ~~f"J~~d t<' th<? ~.~<l~"d .:.at.er U,I ~11<1 s°""' •~ci~i l i~" ~~nth le 
s~~• l.,6 1118.11 1:>~ tl i11inal'!'d. lit iw~h c i111u the ~cpr~u~d lrih..,..11 c<-iw'll. ty 
will ~ol b~ allra~liv~ tD d-r•a1 ftQ1,. Durin1 the r~pin~'!'r ~f th~ y~ar, 
tho, ~eciltdc C-w, L ty w..,1,Ld ,.,~~l.,,bl i~h "nd ~" avail6bl~ I ur fi ■IL sr.,zing. 
~uwev~r, the J~,1 w~uld bt mtnor, 1in~e all 1it1ts ~ere tocat~d I~ ~,~11 whicn 
dio n~l ~aY~ ~ipilicmnt pop~L1lion1 of d-~1,l rinfi1h 1no •h1lLfi•k-

R1t1p1m111: .. .l.l • 5ee r•1p,on1 e 8 , con c~ rn 3 , mbove , tt,,e d l~ d min iaia de 1'11• c, i t~don ~-H 1 "1c••a11ln1'' rijl• .,.nlch wa1 ;11Ly r'!'lue<.t 011ce there wu e dear 
d~~is~on gn the ba~i• er lh~ b•~l &Ylilabl~ a~~~ne1r~pbi~ l~d ~~glo1ir~l 
lnl ornwl t ~ DII 1v1 • l.e,'g h Ui.a t n,~ re II r ~ "" n<>ud hl,'9 rs i .,~ sit~~ in th~ .NC>I' u, ID,a,d 
art~ th~L ~re in 1u.ch d1~p w~l'!'r, S~bQequ1et biole1l~al ~naly,11 iwpl?Qrta~ 
lhiQ ~onctu•ioo in tnat th~r~ wouLd b~ ne siS<'li!lrant adY~~~~ ~rl~clQ to 
blo1oil~al r•,~ijrc•• at th, ••l~ot'!'~ lellin1~1111 -.ay 1ite- ~c~or~ingly, 
~co11~i~ h~~l di1t■nc•, w~r• ~,;,,:,Jld1r~d _,.d t~ •~co,1;11111~ ,n~ly1i1 fr•1~nt1~ 1i 
~Qnild~•ed ~d~q1111,l~. 

a~l~QIII~ iJ, Thi■ i&•u~ ~1.• l~~timll~ rai~ed by lb~ Lwm,i Tr!b" in a l~lt~r 
dmlt!d June ~, U88, RIIPQ~H "H Md~ by l•~~er af J~l,I' 19, t~88, i11,UcUl!111 
th•t furtk1r coeJultatioe v!th Bnd r•-~.....,inmticn of d,ta ~gll~cted ~, 
Ueiv~rilly of W&1hia1too r•1eat~h•r• II.ad b~~n Md~. 

Afl~r reYiawtn1 th'!' dt1~u•1ioo in tile D&l~ 011 iapa~t1 to tuigene1a craba, t~e 
PSDllll •ae-nci,1 ~gn;lija• thl.t a lh~fOijlh dl1;1,1.11ion gf both dir,;t and indirect 
i.a~•~tl of dlapo,•l actlv1t1~• Oe Dun••n~•~ ct■~ ■nd •hrt.p r•■Ourr~1 Ya, 
incJuded ln tile DErS, in p1rtlcul1r on J1&1e1 ~-54 thro ... h 4-60, I'lll1 11ctioo 
of the D&Hl C tiUotd "[m~cl, ,11~d Tb•~r iipU i~I"~"' tg t.b,:, ligl01i,;;1I 
~II" 1 r~.,_n t") d i■c 1.1.ue s fl~ tor■ luch I.I !)bJ'I lei 1 bur i• l , lu■peOdld -u rh.l h, 
tke w■ t~r cal~, potential fo~ crab 1ttr1ctlon to tn .:1.t1,po1al ar••• c!Maical 
tox1clt1 60d pgt.nlial f~r Pio1~;111'Nl,~ion/~i-llllifi~•tii;111 io ~ot~ cr-111b IQ~ 
~hri11p. 

Y\i'S ~~t~d ~h~t (1) furch~r •ludy, eYalwotiac, aiid •itia■ tien of pot,1nti•l 
impa~t• ~e bung~D~•• ~rab~ 1hould b~ ~ooducte--d, and (2) the L-l fribe h1.1 
•11/!:«~~ted an ad~itiaeal inv~Ati~•li"" waina •aaplin1 .. thodel01i~• that ~ill 
d'!'tect buri~d crllb. '" 11,ued un re~fn'Lt ru~atcb by 11Bivet1U1 of 'W•-1l'lin1lon. 
■ cientl•t• in p1rticu11r 1tl'di~8 ~~ Shlp ~6rboY Cw■,r "'1•~grte~, W•1hl<1,1t~) 
a.r,d in rort C1rdner, Oun1""••• cr~b l..,.,&r,lly d~ nat bur, in 11dl..m4tot ■ th&~ 
are cn1••~l1rlz~d al pr~dOllllin■ntly •i1t• •nd ~lay1, auc~ 11 occut at th• 
preferred B-e,llin.gh.M 1itt. ?lit!! a1gr~3atloo1 ol gravid f1111ale Pun3ene1a cr~b 
fennrl in Lh~ !l,ellln~ball 11,af tra~1 1tudi11 wer, i~enlifi~d '!'11t of the 1it•, 
n~ar POI! Poi~t, ~p~l~~ and.,... ~•n<li~r •llh~lr■ t~. R~la!iv~ le further 
,~~h..attan and mit~lallon e>f pDt~nll•l i•~c~I, 11d~l~l011,1 b-111e1\~~/1111>n1torln1 
•ludi~• ~tt pla~ned fnr lhr. l1tlin1hu■ B■y Ph••~ ?l ■ lt~, whirh mre •p,!ci!ic 
t e> -.1 it or i n1 and ma hH ■ i,-1 ins u,e l'lea! lll of ( rib aM 1n r hip ()OP\' I U lan1. 
8P"'~tflr•tl1+ Dw'l1ene1& crab wLl1 o~ e11111ple~ b~th hr.~QYe •n~ 6fl~r the ~r. Qt 
lk~ ~ice to 1.11e1i bi""'c~umulation ~pinQt th■ b•ck1rew,d pcpulatiun i~ 
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• • 
., , .. ,ct,oo " '"'"' ., .. ,, '""'"' .. ,,,,,.,_., 

" 
.... , .. ,. '" pcopo,ed 

'""'"• .,. .. _ 

.,. .... , ..... """'" '""" '"'""' '"' 
,.,, .. ,_ 

" ""''"""' . , .. ,._ ... , . ,,.,.,,. , .. '="'"" .,, ... d,eo,, ,,. .... , 

l I >,,~, HEP• '''"'''" ,a,, .,11 ••••ooobio ol<••not,_, -• •• 
coo,;<o,..i", "' otroog[y o l t•- ' u,. uppo, •M <>b• •<,,.-... .,.,,to ••<eod 

"''""".., ''''"' "'''"''' to ••••••' than 50 ,., Th. d,,,,,o, o,,,.,,. ohou]d b ''"" th, •• ,, •• 

'' 
• do•olopod '"""'°'"•to""''"''"''• , '"" .. OC.QM,no,l '"'PO&•• -

2) l"u,tlw,, •ludy, ,._luol,oo and t l 
Ouogooe,, Crab, ohould bo .,;, d '' ''" ,on of pot,o<aol l-i,oct, to 

•'""" """'' ,.,~.,,., '"" ~::,, ·::.;., ;. ~, .. ~=.~·,_• •,c,• .. •··•"" "" 
UC,.., ccobo, - OM ••Jl dot«t 

3) n,, "'"'""" 
ohou]d -· lb• 

,.,,!. ,,,,.,, .... ,,. ~, •• ,., .... 
l20 to 600" ""•'" o'1ton,. 

to 100 , .. ,. 
::,.:,;.;•••<•"" f,od •hould b, .. tabl,,OrS o. ,,t, .. t,oo foe tr,,,, 

,_cto.i o, •••• r.,u,, ~" ,, , .. , .. ,, ... , """ "• ' ,,, -"· ,,..., .. , ••<obl••-•t of theoo .,,..,,.a a,,..,..l ,,t,,. 

•1 '""''""""'"' j ' to p,oo • °"" o, .Chor"'"''"°" ohould be d 
s, pro,"I• P<oop• of<ect"• c,llof to T,eaty f,oh,,_,, b \ P,OJ><O>od 

., • ..,.,, •••=to, fo, ••-•• -kon • "' '"""''" 
,,,;,,t,o,. ,h,ch ,,11 , .. bl, off,;, , , ":•-,,•hould bo ''°""""" .. 
do.a d "" = "- • ""'°""""' to cl~• 
t b ';~:,:;:"""•! 0

"''"''""'• ,f '""' ''' ""''"' - ,,.,.,t on tho ,::.:-=,. OC obil,ty to ""'"""' ,to' .. o,-to,d oha,, of the 

6) .. , ,,,.,,,,,.,, •• , ''''""=••·· 
"'"""'od """ coop,, ........ """""""· 

-"Y c._,,.,, 
'""~ of ,hoold " 

TOo dron doc-.t ,,..,,,., • ,..,.~ ,.. f 
••ol-otod .. """°"' ld l "° o pc1',l,nl study act,ooo, ,h,eh 
'" Ncrth .,,; South P.,;:'",0,'; "" •<>•t,a, ..... , Sow,d loto,, ■ C,,te,,o 

uornofm,O 0P"• ""'" dupoonl o~ ;oot:::.~•~:..,"",,"
1
~.,:•,•,,',.'• '"'·''""" - - .,.1.,,.-., 

® 

© 

® 

@ 

® 
® 

@ 

''"'"''""' '" '"" '"° ''°"' '"''" ''•••• '"""'"""""" ••'-• I••• '"'' •-1" 
of '"••• l1 ""I . 

e.a-_1;. ,,,,, ........... '" ......... , "'"""'" ,. 
... ..,w!, i.,. Thi••=••=••• oloo .. ,conod !o ,.,,,.,,. 0, eoo<oro 1, ob.-,<. 

lls~L.JO. Tho opt!oa !o, ,ttoo f•• •••· f,._ , .. ,oo<<<O ••• ,oooldo<od, 
Tho ••q'""'co ttu,t D<WC °""' ••• &o follow•, 3on,tol d!opoool 0,000 •o<o 
!don<ifio" lh<o, ~fog ... ov,cloyo •Oloh ,.,.,.,.,d o<olo1i<•l ond 
hydtooc•,hi< !ofo ..... t1oo, .,.G !dent!l!od ••••• <h•< tu,d loW ,ooou,oo ••lueo 
ond "" onlldoot•d to bo nooO!op«olv" ""'" th.o en«••• tho .......... ,,. 
"""'" of lh, ,itu, whoo 1"I ""'""'"''-""W!i,por,jyo_n_t.u w1'h 1.,. .Ooou<co 
,,1..,, ••<• found to, "°''" ••=•• °'"'" f•< th< ••••••<!= of tho o.,,,, .. ,, 
ol fio .. ,t,. °"' •l<h t<!bol ,,p,,oootot!voo !ofo,-d ood ,,,o,ot &< °'"'G 
■<<<l•<•l coooldo«d oho!\ovo, •ot•u !o Oo!l!oo'""' .. ,, ""'" "''"• 
,,,!oolcol orul ••••••'••••• ••••••••• ,,it,,i, ond ... ,••••• of '"''" h.,...o 
•••• ,.,,,,,., "'"" '""" "'" .,.,, •• ,., fl•l• ., .. , •• ,.,, .... ,. ""''"' 
,, ... ,a,ioo of tho 0,1. boo<d on •!<o ■o••o-•t ooodi<ion• '"' ,voloo,!oo 
p,o,eou,,o, 1t ••• a,t,,■ !n .. th4t no oll"ifi,.,., •dY•<•• ..... ,,, to tho 
ouol!<y of tho"""" oo•i•-•l -uuld """' ""'"'" <ho uo, of <ho Oolliagh-
••Y •"•· TM,''"''"'''""''"'" .. tho ... of."'"'"''- .. , ..... ood 
ollo,od • dodoioo of ••,,.ctl«b!lity'" o, o<oo-ic d!•t"'« lo bo ... ,. Th, 
to,,_,,,! coot oooLy•l• e<oo,otod lo ,n, 0,1s .,,, n!S lo ••••• on .,., ••• , .... ,,. ,,,.,1,, ''"''· '' ,, uo, ... ,. , •••• ,.,,.,, ........ ,, 
••-" tho< co•ld 0000< ,,... looo•""'"" b&•li••· Aoo0<0io3ly, lh«• io"' 
'"''"" to !nl<ioto , .. o!<••• oo, 0000001< ,, .. ,,,. So• oloo ,,,,o,,o<o ) 40d 

• 
.. ,0000, l/. , .. , .. ..,,, .. !], 

• .. ...,.. 1~- So, ,, .... ,, •• eoncorn l. All d!,poool O!too, •••oat to, 
o,1!i0g._ ,,, .,,, , .. 1,0· to 000' fSDilll olto ,o!,ctioo o•ldoli,,. 

... ,. •• , Li, "'• ''" .. "''""''" s,,, ... <hot co,,. , •• , ... ,,,, .. '""'''''"' 
•!ll •v«t intod-,=c< ,m "'°'' ft,hino o«!vlli.,, ,od ttu,< •""?l!Ooe< 
!ooeo,t!oo, .,.d •••••• ... xclu,lon ,,.,.,,.,,.,, •lll pro<o<t t<lb•l f!oh!na ,,,,, 

"""'"'" Z). foe ,..,,,oo, giv= fo "°'""'•• 3 ond '°"°"'"'' Th, PSDDA 
'<•"d" b•ll"• ""'' oo«otlol ,_ .. ,o tclb>l °'"" '" "'"'' '°' 
"'""-' "'"'"• ,,o"""· ,,, •• , "'"'"' ....... , .. , •• , "'" '"' ···"'"" ha=••<• tu,ve ,,.,,, ""'''' •nd ode,-••11 .. ,,,,,,d •> ,-•••• '"'''"''' .. ,.,,., "'"•'- , .. ,., ... 
""'"""" i.1. !ho poton<Jol ro, '"'"'"""' oad ,,,,v.,oibl• •-"-'" or 
""'"'"",.odd, ..... ,."'""""'"',.,•· lo,_,,,_ " ,. ,,,,., ..... 
tbol ,,,,, •ill be oo J,,ovo,o1blo oo, 1,,,1,!,,oblo lo•• of <o•ou,c•• •• • 
,.,,H ot dl•po,ol ,t fSO"-' •L«•. 
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r ~•our ~~,. i llJ>;i~ t •·•l n<!'a r Pc rt Arlg;, lo,~, l'(>rt Tr,i,,m$en.d, .... ~ 1t1 Bo, ll • nihtm s .. 1 
...,uld not. b•• , ,,~ i:r~, r,c=t. ~l lfn>1liyo, ~-~II- .,r ect i.,~.. "u<:h a .. 
~unt rnuinr n,~1~--nt .. t L•J'l of LhR lnl~~l- (;ntet !I, ~ r.c .... <>l 1dal •D! 1nd/or 
<1~11li,o~lsn1 f...., "I l~~ or u111ng f'llaae ( ai I ~I, sho,ujd b~ ■-,ro, r>i<>r-rnasJ )' 
.,~a I oot e-d u, CJ,~ f, na l at 11,l eoo~nt , etu~s t , ""'" ~.,.,.,.,h DI t h,e,;,.1, h•h a.id 
wi J d I i fl I'~~ t;,, t i ••~ r ~~ ~•met ion■ ■h.o~ ld b., d.i rect ed. to:• iolr. J,;,bn Coop"r, 
of ■f ■ laff ~t th~ lettfrh~~d ph,,.,ne/ad.Jrnl, 

'"'" .i.-~n do<,,,_nt ~~~r-Jy &dd~~,.~~• N&t1v~ ~ri~&n ~,io~~rna aod ~€'d• 
5 ut,1tanti~I r~~,.lon, aft;,,- th.or011Ch con1ult1otl<;iq1 with tho! •ff~cto,d ir1~~• 
an~ t~Q ~u,.,~u lQ ,n■ur~ ade,qu1,t~ prote,;,tio~ nf T~~•ly ~1-~ls. Th~ Carps 
~h~u!~ !l.lll~f~ t••at lh~i~ riiht, 11re pr-alecl~d to tb~ aat•1f&elion uf the 
Tribe-a and lh~ Bur~,~- 5~id-ce of th•~ ~oomult•tigo eod •n-nt with t~~ 
p~cpo■r.d Study a~t,on •h.oold b~ inQIWded 1n th~ fiP■l d.oc.._,.t. Pl"""~ 
~o~t .. ct Hr. 0 ~~ rt,-11,~;,f, .l!nv i ron-n l ml Coord1 n11.lOI', P~l~t Sou~d ol.Cetn:)', 8 l 
( :;ia,;) a~n -:.:"olH t<, Ql>u In ...Jd.--■m, pl..,ne nuaber1, UIJ "p,,,r; i fi c i 11 foraat I or, 
~-~"rnini lh~ fr1b~a lh.llt N~ b~ affKted ~y this St~d1 ..elicn. 

IU., Port land 
B.".l, ~(l,tth 
t,r,ffS , Per t h,nd 
i'l'llE, Olyii,pi1. 
WIJl!ffil, 0\ )'lip la 
WI/IIII, OJy-.,ia 
WDF, O!~U• 

JWc: dlj 

11.a~id C, trl!lderu::11 
held lll.l'>ln l■or 

@ 

@ 

R~ll~IIH ~~. ~t!~ re,p,ori~e 1•, l\l[f~ ,.,.qui,~~ ~v~lu~\ ion .,r ~; H." if ie11nt i■pa~tJ 

le & ii11H j(a.U rcsour~t,. f<:>r ftll6¢1lS • c.ah~ L11 Uw DEISt~·us .. .,cl 5tm,a 
~. ll~( t) (b) "'Rd ~. l~b( L l(b), U,t P~~liA 6a<t11~ iu ~g'ldud"d Ul~t fSVLlA sh~ 
•IN ·~•l~l [~IL wuuld ""L ?,~ u~" i r k ... 11\ • 

~U ~111111: i~ , Ie1U rev i II lon1 li'ld fur u,.,r eo,i~u l l II l L "'' J,~v~ oc~ u~ ~"d , a~ 
do,Ul I e~ ln i·~1pon iU 8 ,and Io ll ow l,ig , ;, 1 so , <I~~ exl'I U, il ~- ! "r <IOf llll!N!'n u U \ln 
of (<:>~r~t1,at l<>~ 1'lU, df~cl1'd tr-ib~• d~r-tn1 lh<t 1h•1-e Ii fol h•di'II pub-1 l<: 
•~~i~~ c! draft doc.-nt •• 

~tlDOfllt i7- fQ <li1cus1i;n1 b1t~ot~o P~~DA 6ge~c~ refre~~nt~ll~~• and Nr, c.i,i., 
fh~y~.- Qr lhe !IA, fug.,t Sound A1""cf, h1 n<:>t~d th1l <tl(h ~.ibe 1~1~1 fgr 
iueo• r, ""~ t~lt llA ~rely pauo t dbai c_,.,tl le th~ PSDO.O, "''"""hi. 
~~cordl~ilY, the ~g~iu\t&tion 1nd f~Yi1iun1 tl'u!.t have cccur-r~<I ait lnl~nd~d le 
11n011 att~pl9 to r~~~n.::iL" tl,1 ~on~1rn1 of t~~ ttibe1 ~ith tne PS~D,\ atud1 
findin11- [vid•n~~ cl th~ con1~ltatio~ i• in~\u.d1~ in ~~ibit f, 
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Congns.1 ot t~e llnittb 6tatts 
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Kr . Fr .1.n~ Ural>ek 
US ~rny c~rp~ Qf EnJine~.~ 
S••tct• Dl•~Tict E:ng!na•ring D•p~. 
P. o. mo~ clr~s, 
~t•t•h, w.-, H12~ -2,s~ 

Ju"' a, l9119 
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ldl t■'°'•._. lhN,t. 011, 
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1iott 16Z ~ •-t• 

l r•c~iv~d a c~p1 0( ~h~ l•tt~~ ~lwlc ¥•~ •~n~ ~al"" f~o• Ole~ Vla~•r ~f 
cn""r s~u.n~ cub ,r,,u,:,~1 ... ~1G... l "H "•r)' plf,•HCI to n• th• pa•1tiv,i 
r~lnfo•~~-~~ pr~vLd.-od by ~I,_. Aa$ocla~lon 1n r•1•~"-' t,Q ~tu, St••!~ Dt C~o~gla 
~lipo~~l ~lL• for drediael ""'~•ri•l. 

l ha~~ rm~•~~dly t~ld Cal0,...1 Mall ~hat l - 1~pT••••d ~ith ~h~ jDb th•~ 
U,~ C~rp~ doal 1n ,IL~ Sultl"' .Dhtr!c~ Olfica. a h ,oad ta ,.. .. du11. d .. 
publ~~ agr••• with""• 

-
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Ri;:;?Q~S~ IO LUl'l'II 1~~1~ ~USINES~ COLINClL. 

Rei~oo,~ l- Th~ FSllDi', a1e1Jcl~, •~coJ[I•~~ lh~t .~J~cn ~i~hi~I does 9G~ur at 
.,_,.d "'' ti,., vlc 1.nHy of 111:111; ,.h.,, A<=:co«lin11L,, ~]H'dml ~t ! c•t~ wue ...,,;1~ -In 
tbo, ;i lte 11111;,age!M!flt l'l,.i, to avoid <:Ollfh-=ta b<!"tv~o,n dr~d,-t11~ ba,g" {rd He ■n" 
l~di•n tr~~tf fi5hing. Th~ •"cial si~~ Qn•a~~~~t ~gn~itio~s ar~ di~cusa~d 
ir, '"""P"""" to c,-.,nt .,.-~.- f of 1,!SFWS/IIIII. 

Th~ 5il~ ••••~tioo p.-o~~•• and t~e r8aeoo for r~l~ini the 120 f~ct d~pth 
11•'id.,Lin~ h do,11~.-1.11,...i b~J,... -Ir, napone~ li. r~ •-~,, the Q~ari=:l\ fo:r 
nandi ■ p,,r~iv~ •lte~ tllat w"~" ~~ l~~~t 12~ f~~t d•ep and "-ad fp reaour~~ 
canlli~ta wm• ut>~ucc~a~ful I~ No~th l"lltet S□UJ"Jd. It w~. •~1a~~t8d bJ ~~F that 
a dte dth no<1dh~.-d~ cb41ra.:te..-tetl~~ a,id ~on-■ 1i~ If •-=ant rucu~c~ 
conflict• cculd h~ f~und in ~lll~a~ .... s~,- Ft~Jd ,t~di~• rrovld"d 
lntot-tio,, tl,at h.,lped lo-tat., •uch • d t". AllF<>, • it~ m11n■a-•nt. cc11<;lh loo• 
wer~ •l"'"cifl~d ~hat r•5lrl~t •ite ~•• l9 ttMa ~~~~ a~•~onal t'~■ourco,~ .,_ .. ., lqw 
..-d wJ,.,n n~ t.dbal H~ll!.ng b tal:ing plac~ at t~ ~it~. Ac~or,:Hos1:,, th~ u9'1! 
~t tbl ■ sit.,, w,d.,~ ~Oftdltl0n■ ot thr Mlle -□a!-"l pl~n, ~h,:,~ld ngt t~pact 
tbo, t.at>&I and aee~toa41d t£1hal fishiDf a,ttivi1~ 1n t~1• a.-~~. 

A ~ide■cmn •oaar r~cc:roo..a.l••■nce fo~ •ubm~r1~~ hl•to~i~ p+~~~rtie• wa~ 
!"'Tl o..-d at tt,., ,a.,1,actotd lellin1ha■, llay •H~. mnd ll<> cl>■ l•d"-" "•'"" fc""d
~•tl~ thfl.t. wo~M be ""-9"(:t.•d to .naa [hhl11~ ie&r. ftlot l'11mas-nt l'l11u 
R"pa~t (!'11'11) fct• l'haH l1 ah,i,,. t,a■ b,h~O -iii...t ~u H~u~" t.ql i:io d•brta 
wlll be diapo~ed at th• ~llloghtdl _,,r ~SD™, ~lt~ whii=:n 1<ouid ~-~•ot 
i~t~rf•~•ne• with fi•hint 1••r. Debri~ 111Hl61-,lt plaos 6:r<!" ru;,w ••qulr" tgr
p~oi~~la <••e Clulpte~ ~ ot ~be final Ph••• JI HP~. 8otction &.1.]). 'Ih~~~ 
11NJr8 .-i1id r8qui~-t• for d•b~ia hl'Rdlt~I, •1001 ~ith coaplimlc~ iMp,itt::ti0n~ 
..,. th~ CD~P" .., .. J:IIIR, .lbma.Ld p~s,;la4l-e dhP'l'•~l ot d"bd .. ~Ii.at i• Ul<d1 ta 
■na1 fiahio1 a•ar. 

s,,wa,e J, II• di■-tWIStld UOY"+ ■j>ll!C1fle d"b~i• .111aD65-nt pl-l'Qa fer ••ch 
dk~daln1 p£oj~~t ~lll be •pprcr,ed hy tbe Corr,a al'ld Uli. ~ _ .... ~r 
id~ttfyint and ~-101 floatabla or nonfloat•hle d•bri• ~ill be •••~~•~d bJ 
tho•• a1.-nct•• and app~gp~lat• ~•qui~-t• vill b~ inco~po~at<!'ll fmto pmll!'lloit 
con4iticn■, Pr,i,d~~q;in1 iB•pectioc• and ~-v•l gt 4.,1,~1._ .,..C~Ullter•d du~iftl 
dred&l~s b1 pby~ieal aenumin1 of d~edaed -t~~i•l -1 be .- ■ quir.,.;1 . 

TI,., tdbe uy •~el <=-pt'J!Htloo 1or d-~• tll~o,,!h t1'e dvll court•. 
llo,,r,~.-, th• !'S~ a1'"'d"• b•li..-• ti..t th• <l•b~ia ~-•l uq.,ir,i,-ta "hich 
mr" 1.•p~""d th~□--.h tl>I! r"'4.,ra1 S■~~l..., 4□~ ~r.it• will 1,., •~ffi~l..,t to 
.,,., rt a-ae ~. 

l~~.111lllAll......!l. A furth~~ ~du~tioo of lrib•I p~iae fi•hina •r•• will ~ot £1!•Yll 
fl"OIII u•~ Df t~ hllln1"- 14,y dt•p<>•fll .1.t •. Tl,~ fSDDII. •s~n,i~• h•v~ been 
v~.-y a~ft~11lvm ~o p..cit~etl~g lndi ■o tr~•tr tl~bl•. S~~ re.1~""'•~ to -t.-.~~ Z 
aAd J abov~. 
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Tho prn.o•• o! •ll• .. toc<lon i• •••c<ibod in dolo!l ],a •••<lon 2.0J of <ho 

FEJS, S!3al!ieonl ,o,ou<<OO •••• ovoi<od ""'''' o!to ,,t,c,Loo, '"' to,10000 
"" ,,t!oo<!oa of ha~""""",.,,'''°"''''"' io ,.,, S«<ioo 
,.olfll)(,)1=.>, <o, .... ,1,). n., 11,,.a,u« ~,.,., ond -•~'"'" 
•=•••••• ,,,_t,d to laeotify ,, .. , of lo• <••low ""~••loblol ""''''' 
,o!u,o , .. , oopoo<od to bo •on•••••••l••• Thon, fu,<h•• o<oOlo• ,,,, don, to 
000,,0 , .. , <bo ,,,,, •••• !odood oooO!,po<ol•o- At thi• point, <ho Otopcool 
S"• w,,, Group (..,.G, WO!<O ,_. ou<idp«loo '""' '"' L-1 «loo) 
doto,o!nod ""' "''" ..... 00 ., ... 41 .. "'""'"""'" ,H .. •!th ,,,, .. ,,.,, ... , 
lo• .. bllo< •••- in ,,,th , .. ,, Sow,d, ,,. o ,,,ult, ,Oo dopth c,lto,,oa of 
120 r,,, \•h1<b Ood boon ..,,d onlf •• o wo,,!ng tulo to •••lot lo ovoid!no 
,,,,, • .,,, hioh-,,,,u,,, ,,,,,) ••• ,,1 .. ,d to •''"" • oi<c •• •• co,,!do,,d 
lo 0,11•••- .. , •' , .. ••••••tioa ,, tbo •••••••'"" "'"''"°""' of 
fl,ho,i••• >iolo1ical oun,oy •••••• -~ canduotod, •nS ,o,11,_< tho< .,,,, 
••• ••o•• ,.,., ... , •• , ...... , •• ,,, ............ ,, ••• ,., •• , •••• , ·-
,,., •••••••••· n,, ,on,, of ••••o• fou!btli<, ,oooido,,d hod ,,ab Oon•••J•• 
bo1ov ho,vootob1o 1, .. 1, (,,, FEIS, <1,u,,, ).1, .. , l-1,J. ....,tO!o ••••••••• 
·••••-o< ,.., ... q,o (DAT) (O<o<,ibod !o too ttJS In So•tloo ?,03") ••• o!oo 
.,,, =d cOnfi,.., that hob!<" v•!uo, wo,o -o,ot,ly lo• Oo<b fo, i,fo..,,1 
iov"<o.,ato• ''"' ·-•.,! floh. SJ,riop -•• ~1>tl,.lJ ,o ... ooot a< tho ,o,<h 
"'"' ,, ••"•• ,, .. 1ou1t,, ••• •oo .. ,.,.,,.,,. • .,, •"-'"' f~ 
~ (pln> obdap) tOot lo oot of ,,_,d,l oo< ,p0,t volu, lo .. lli•1''" 
.. ,. o, .. , 1nfo..,tioo on eo<ootlo1 fl,St,.. ooofl!c" vo• •"'""'d br 
-"'"'' •itb "' ,._, .... "'" ,,_,.,,, Hobo.-.,. "'' .. ,,,., ...... , 
,It• ••• ,oloolod boo•uoo !t ,._, lov hobltot vo!oo fo, •-•••' •••o oo• lo• 
.,,. dono!t! ... Howovo,, in.,. • ..,,.,.., of''°"'""' of <•• 0.111,,,_ .. , 
•''' lo ,,,.,oot,otioo• of ...,,, ... , ,,ob •••• fool fo!ot, ••••""••••• 
_,,o•i•J ho, 0,., ,ddod lo ,o, ''""" ...,,,,,,,. o•o••- fo• <hot o!to to 
oo•••• ,,.,, ,,.,,,,,, .. , ...... ...,1,t!on ol ,,_,,,,, of •=••"' to ,_,, 
... ,.. ,, •• , o«•"'·• , • ...,, ..... "''· Ibo ...... ,., ....... ,"'"' 
••ll!oo,_ 1&1 •i<o vo• oloo •ovo.-,ly ,oot,iotod to ovoid ooooca<<otion ..,, 
,.,,!01 pododo fo, "ob - ot>_, •-•d•11,-up10!<0d opooi ... 

.. ,,uoo only ••rt0<, -••ro•<i<oo< .... ,,. offoot• vou!O ooou< •< <•• d!opo•ol 
•l<o,, ,.,,, ,111 •• "' .,.,u,&blo •••••< to 0,00-1,0111-1.opo,ton< ,.,,,., 
o<ili•od by tho "-l T<lO<-

Tn •-••• ,11 , .. ,oo&blo froto,tlvo ""''"''' ,.,,, ,,.,, !o,o,po,ot•d loto '"" 
d!•,o"l ,ho _,_,, pl,o to "'" po<,otio1 .,..,,. <o lnd!-·hon'oo<<d 
"" ...... ,,,, ••• Tho .. ,. , .. c1 ...... "" '""'"'" "•" ........ ,,.,. 
wl11 s, 00 ••on!l!, .. t .._,,,, ,fl,,t, on tho "'••• ,, ,o,,, ••t••• oo, to 
""""•"Olo 1.-.,1, of """""''"llY·1-•'-on< """' ,.,, • .,,.. 

to.,...,,, j. Tho PSDM O!opo•ol On!Oo\i••• ohoold no< ,••d <O unocc,plobl• 

tcv,10 of to,i<ity. Tho,.,._,,, "'"""' ""'"'"' •·'" '""''"'"""°" •• .. rn,,,_ ,., ""-'" ... ""'.,, •'-'"' '"''~•,,·6. c1,,. 0° ,..,, l·•• 
(S.c<!oo J,o,.,.>l of tbo 0£15, _,,,,o .,. ,,,.,,11, '"'·'·" lo <ho '""" 
ho,boc .,, oo bloo, .. , lnl,..,t!on <.-- tho "• '1th• ,., '"'"' •Msb 
,,c,,d;O thot ooO!o,oto a••••• foot ••••• Mvio& oh...- •o•>c •••po•••• <o <oot 

_,.,,.. '"°"'"'"' <o ttw, '"''"" of <So '""" I! "·< "" r,D .. "'""'" 
"""' fo, .. llio, ..... , vo, ow,■ plloh•d• Tho" o,u •" oo• ovoll•bl 0 , 

C•JI 



n 
I 

.c
o 

i iI I" ;,; I·1.ii· :..! II. 111· I 1 I.•'"- 1• j"•>IILI-.; ~ .: ( I.) 1· i>l1.·1 ~'1"' Ir 11 1.11·111 i ~..; 111,• r ':, L ·~• 1• ~i J ~ ►• ~· I 11 I IL .. 

··•·•·11~ •i•·-~II .:J"• LI-'-.,'!!, ~-~-..,tI·I~lI~··· ~.l-:.111 tl1 1 • l~~IL•l1 1 JL11,t:,·,: t1:, 'l"l'l1i,:J) 111 ◄' 

~l~rl ■ J f I t..•1 ◄ rr ~~-~ j)l-'I)-~( l ... t:':1)1 J~•l:-i ·•r-•• 1,: i ◄ ),1~J ~· IJt1J1.•4· [4!LI. IILI:' LJl 11 ~lLJ\li-J. I~ nI~~ 

·1 I , I ·1 (:, r .I ~ I I I.... A\: y J i~ t 1 I) J \I ill ":i ~,I~ ~ r!'- ~ t ~ t 1) II;:· :ii (' it! ti' ~1' J 1·1 \ RI 1) I I, .J ~ I T ~r .. ~ 'J ~· ~· 

I ... I ,. I 1- ri 1 · ~ ~I I .~ -,. t ,Lt C ... I I I ,1 I ::-. L::..: IL i f' i 1: i1 J~ r: t' r:s r '.:ii ~► ~ . r ]1 1• ~ ~- -.. t::: 1,1 ' d 1_" I ~~It"~· 

,. ~ 1 11 ~,- "'i' fl. ~ -:)i--: I T ~I A".: 1 ,. t' r b 1 .. ., r, 1 •· 'l' •~ 1"!- ~· d 1 11 L s i.: 1, j •• •' I J IL 1• ( 1·· t: ~. - ~ ·,. J ~- , •· 

1 · \ ,1.1'1 ~) ~ 4· _ rI ., i..· 1 ~ i ~ ~• •· r ~;, 'S ":i ) I~ l,. t 11 k J l ] •·I l ] CI ~ 0 n ir. I:, j r..J. t1 ~ ~ .;1 )' L, 1· ~ .1 11 j :s. ~ 
{ 4i i::: bl:v,1I,.;r I,)I1,.'~)•~J ~ • ..:fl LI~~ C1) 60'\ (T~c•hc1Li.."-iJ~ ~p~~1·1,IJ.:i: ~~~ I] ll:·~) 1)t 

r II,~ •. 1- c· i.:, JI I I tJ i f:i .:i :-i...., ,I '.I,' ,1 1 t:::.., n i ~ ■ ( ~• :C: i'I Ii' J) ~1 I [1 ~ 1i I .='J l"'I i:1 '?'1 1 1 ~ J fl 1'?! ~ t1 ,11,• 1• ;, 

'i I !..=II If i L~-)l1t ~""l•~i.lt"~":iir-' ti 11 1 1 L:1t ir·.1] ~ ■ LI.J.V~ i11·1·11r11I1~:;' t1) p~;r1nA ~~I ~1.1+-!'J Ill ►"~ 

I I I 1) [ t" I~-~- r ,I I •1 Ir ... ~ •• t ◄ "Ill~· n C i 1- ' ~H- I) :i: r ti ' IJ t: Es 1'11 ~ I lill 41 ~Lr, IH• I r ~~ 1-, r_ I I 4' 

I:•· C"l),,:J.,· Jr 1)11111 ~ ► 11)-, ,:1~"pl1r:-i .,..j~~I tl;c L:I1.!" ■1I) '11111.~tipr 1\,;::t ·••I ◄~ ~r~ 

,,h : ◄-,-, 1 v ... ,... I •I r.- -~ 111 •- •JJl•1 lp.J I rIr .) i 11 l l~L• •• 11 \' i c ,·1 I)"~- -1 t ~1 1 I~ LI IL I L 1 ~- ""r t bf• 
~ .1 r I 1) 11 · s '1"11, I~ L' 1 · ·· u r· l •1 r1 1 ~ ~ ·· j IL ,;; ,, ~I ~ LI ",'1 I~ I~ r, '!ill I t ti ,:IJ I ) ,, j l Jt I j (' .1 I) I 1 ► 

I."; 1 • I I •. • I 11 d J t' d I" I" ,I ; ~ .•'HI~ 

r ~1 ,, ~- 1 • · .• IJ i.; .... ~ "=" r ..l,: • ~ e, ~- 1 ~ 4' 11 4 o 4 I t1 ~ c L ) 1· ,:,. ,, fJ ~ 1 ,, •I 1 ... r il' Ll 11 L r· ie, ~ t h l:' 

.• \"II I il,111,"r-' ., .. "1111-•~·· t'pl .1t;.tE· rll~~ ... •i(!c-'?'i~' ('tf r.~r:, ~II CL.:! ~ •1-1:" iL[lllr.,1: I I (·rII.- I r·11I)llt"l'"I t 

Ip~ J _-, t 

r· i 1•, 1 I~ 'llli, I ~ r' r Ar r -L,.1, ◄- 1 , ll rI ..i ,0 ~ I • I ,t 11 n. I 11 i 11 ,. .~ ·11 t ~1 (1 r ii 1 iL t 1 1·1 I) ·• 1. 1~ 11 r 11 ]1 ~ ·11 i: t of" 

:·,•:..1111·~ i~14• •~-==·· 1)1 ., •11'•L•=>'?i. ◄lJ :J.J'l.• I ... ·I1'1.!11•••,·,:ac· ~r ~i1•t1~1·.11J1-~•:i. itll ◄~~ 1.11•~· 

,, : -:. 1 ~1 .1 J" ~~,, 11 f .. 11 ◄-:I• 111 \I I L" 1· • -1 l >i w • J L I 1.:, 1./.., "11 1'1 ;n 1 •· 1.1 r ,d1 L i"· .1i:~ '•' 4• 1· ~.; ►: j m ~1 , ► 1 · 1 •:. ·• r:s 11 

···~~ll•·Lp ◄ •I 1.111.lt•~~- ~~1IJp.i1•:i:;, shr~JtJ~•1 ij~~li:i. r1.r11~ (j~h~J'lt"~r •~l~•1if1• 1)1' 

I•IrL"l~ ► -•I { i 111~., I .1r.•-1,":-, ~ rk:: 1 , J , .. 

rJ, ,. "'·' T ~ ~ ~" ~ n 11 ~ ,. ~ & ~ .-L 8 r J ~ 1 I . ~CW ·~ 0 . ,, o . (I l Q ( :q r ,- ,Hh . Jr, r• ,, rt. 
- T •1 •~ fl ~1 .~ l t t y -o t' t JI 1- n-:11 •IL.~ I r n 'IJ .L I r:s ~~till~ 1, l ~ 11 •1 ~ J l.t~ ll r 4.i< L ~ i:: t ~ 4t .[). n 4- _ tir hi ,:i r- t:' 

f"! .~...; "-i. J I)] 1• (" r., h ~In I"~ ,I rl ~ f" I ] 0111 ~ 

(11] .. :i.lotw.,I.~,.1nrl~n"i ,h,11 st1H1d,11·d:.... •1r 1J1,i1J·~~i I• ... :I.11.Jl~:.;l1.:LI r.)J" rh1• 

w .~, ~ r ~ 1, ( 1 I••• 'S., ,1 l i-:i ,.. 1..1 •ii L J IL 1), b ~ ',' i 11 I ;::i C 1- 1 I . ,■I.~1 ~ ~ 1 ... "=· .1 11 ,J , 1 ~ ~1 J' r 

.. ,LlIrI •. 1:i-: -11:~I ::i:..I~I ... I~Inrl•;... :-,.~1.:i.l- 1,, ► 1 11~· rl I.l~n .. ◄ ·1I 111 ~•n11•1· ~111.~1 l•f,lll•I 

W h I I •• "" I I j: LI": 4L LI ◄- 1- I ~. ◄- I"':,,; I ::,,. ~ I LI::: IJ ◄ I,, J J I ~. I [I I' " •• , 1 ~ ►• :.: I- I ... LI lj I 11 ~ j 111 ~ I' 

-.;il11.il II,JI:; 'l'lil1••;·•• ii I"-- L·l1•.1L ,.,.~~ u•,'••r·1•I1.IL11~ 4:1,f~~i1l4•.r.1I ilJI•~• 11.f :!11· 

Cl I~ b ' i ._~ ~ JI I i! ["..., ~ t I- 1 I I I) ii.' ~ L" J" ,,: -· I~ ~~ ~ j · ~ ,1 · 

:L;1· ◄ ~l••·l1ts. ,l.11 11(' dr-r·~•~,-~~ f11r ~l~..:;L)~ ► ISJ1] i11 ,h,i ~ ► 1·i..1IJr1:-i1·•~ l·, ► ·l.llr1tr~1Ai"' ila)· 
1 I• I IL ,I i "-i p 11 1 --. L ~- •• ◄ I J ~ I) 1..1 '1 -1 L .., • I •• •,d I ~ r. ll ■ •~ f ~- r_;, r, '" !3 i:i. l L J I~ ,. I, ,1 ■ I~ ,"I 1· I 1 ~.n· f p 1·1 9 t II ,p 

1· ► •1111·111 L•l,,1~1 1~1 ti•..., 11td 1~ilil,)o:-,;~1L ~it~, ,1n1, ~·r~•• tt,~ i 111'~11 J 'M~1L~•r.,..;,y ~u 

r ► •• ..;t t'L>int·' Tl)i~ i:-:: ill hi~h ~-~)11lri:i11~ I,rt".i, ~T.~l·,i•.1 ,4. 1 J~~ ~ el} 

~ f· J1: • I" •J ~ I r' I" j ~' ) • • '. r I I j i.::-• I" 1 I I I■: ~ tI I! , ► r ar r1 ~ i rI L: ~ 11 LI 4' 111 ,, ii ~· ~ JI 1·1 II,' 1·1 i'· ~ ► rI t ;, Ill~ 11 t4 JI I 

'> LI I~ J" ·~I-'~ 11 i ~~ b I" i, JI.-,.. 11 r 1 · i1 ~ Jr) I):\ I I ( •. I, ..... j I .. 1 l ~ , ,1 11 I~ 4.i< :· •• I ~ I~ j ~- I 1' ,, i ► I •"It ,1 1 ~ 

1 11 -..), 1 r :?- 1 1• i.: ••-I'. 1111 • 11-: I,: .•.• ~."- -1 y:--. L i~li,'.: ., Ii J · !i.r1•~• ,_1 ! - t1tt 1 11~11- r IL,-1· h.,1 

-.j 1- ,J J ti,, I" 1• I i, WI I,... J" I" d C'" ~ d t: j 11 ~ I :i jJ l ~1 IJII ►" d . ., 1· C"' 11 ;'[ L I I'. 1- I \I r .~ ~: I 1; r ~~ I,• ~ fli Ji.:! Ji. ~,. I ■ I I •• 

i].r lh1• S ■ )lll~II R~•r:ic1rl lls.t~-1I Llc·~IJ.11~Jlit ■ 1 :s ~4•i.Ji ■ 4•nl~. ,.1-i 1r1I1t.i-Jt~1~i11• hl~ll 

] t!'Vt" I~ II. ■ t" I·L.:•I c-)1 ~DIJ '■ 11 •• ,.. I" .t C ~ L,.. ....... '9 IJ f top~~· f •-HG! :i:. j IH: r 

V ~Ii:_- r r V ~ r ◄- ,. J) t.,. j ,ft i"I t ._, (l ,.. (.r c11.■ ~ I'] l ~ Ii r ~! • tI I i'I ~ ,, 1.J r L 1~ I' 1· t" ~ s C t1 ~ r j !-i k 11' 

C J" ■ I 11 ~ f .... r" I 11 :& l l,J ..'( L [IS ( f" '1<..11 l:i r-' ,rl ~.~~I~ ~ I': 1, f L1, I) d t' I ~ I~ ►::, I' • ~ :..; . - T 11 t' f' L, ,:nJ Iii 'I"' I 1 

t' r f I.' t: I ~ 4· I I •1 Id i IH L IHI 1• • LI hi I 1- I I •• ll t t:. o ;:I. I. i:; ['" i I b I ~ I~ r i II ~L . I. t I. ~ ~HI~ 

0 II!' II 1: ill • Ii.: - f 1r Ii.' •l j 1, ~ 1· i i:i.11 ... "' r 4' I:!' (I ~II~ 4~ Pl d ~ :i; D IJ 5, ,J J ~ ~ i:: t" Li~ 11 C I~ L7 .... ,, fl-:~ ... J ~ I' I~ r L rl .Ii,'.: 

11Ir~ltf' l,i,1,h , ► ILJ~:t~.-~- I~1 .. I:i,· l11I1~(lt"n i.bi~h 1·~ ► 11111 r·(111rril11,1, ►· ,·l1t·~i, tl'I Ill 

tl"lt" I4r•ll111~h,LN 1:i.1:,· t11~~d 1,h•b III1::r-Lj ~)!-! 4·:')~i-:1· -rI~••r1lf, ►-,I ... ,1t1•1·1,1i 

~ l11·1111c·.1 I-.. 1111•11 ~b1.t4•1I 1 1 1 llt•• !"-i1 1 ,1 ..... Irr:1.:1 1 QII J'i~·,-1~•·? b,I)' ll•,·I·,I: ... 11111"I ·1~• 

1111 r'I kt' 1 : •J ~Ii ,I,: L • I 1 II I 11 I• I I•• •I I"-.; h (;- ,• ~• •• rt II I II 1) :,i rl 'I, ,•I I 1'1 ~ IJ I I ii L' 4' 11 I' I I I• I I t :,.. . t , ,.I •t I 

-

S.l!-d t_. ri C. ,:-4m .- ~n t. rr11 '- i □nli ct iaC"I~ rit 1 f~p[I.IL t""l\•!11TI it: 11 l • cs f .r i;iri.i;:·iet·n tJll.li'.:ie ~d~~ c. 'hr. 
FSDDA SL V,1::1, l u~ ■ ◄ 111'"1-d i;)IJil:! c tu:l'nica l (:ll,("(.rt<d°"d t.hir tit.. Vii 1 ue. The"~ 111~t4!1 : -.ere LJry 

t~i&t,~s~ co~~el\t ~.al loll 0.5i ppn, dt~ "'dtil'!il, 11,~QUt 2.~ 1 t i.-.11 tM- SL, 1 
~KG~~~aa,'l"a in ?l •t~ll~•~• p~nol (1 a(mtion ~~ce~~~d ~~by• liaeJ, s~ ~y 
~o l I nic~), ~ --~h,-1 pt'i.o,m,l (l ~ l.,, l t gll ex~•e.J:ed SL. by L }.l t !-t) , Tl\",~ .. .,., 
11,0 I, 1om~ H•Y "t.H s"' ~ ~ ti--e II i U, IKJ..-~Y~r, !'141.c: rob~a U,ic ibw,~.,n co wa i 111 ~ ~, mad 
~ 1 r ~~ l ~ lld po lych1•t~a, "ll k ~ .ue f ~~ qu.;,n c ly ~ ~~i,d at e,i ., it!\ ,, q;11.n !~ 
1!1}ricll,la,!n~, .,~~e l•~orlant 9811:t~r~ of tr.~ b~nlhi-. c"-l>llillos. 
.iii;:i,1.~,c1J111ul,!11t.~on of ~t.ial1&1 ici :t:i11u1ue11. uf tt1-e .eia. ~--~ &Yr!tll&itL.MA ~v11r 

~~di■,.,Rl leYel• w~r~ ft'- (2 ~im.,.• for ~•d■ t.- 111,d ftic~•l tg 1) (!-• for 
6~~~nk- fiHu.e ~on~Mlt~atioM (>f ~.,.,__~olc a~i<! occurr~'1 t,lg~e~ ,~ ••<11,..._,t 
'"l>•~kg~oun-d" a It ~O\lllh ~ Re I •v• l of t Id ■ c.-pow.d in ~-~ hM,lt •.H ,.., • 1 ~~ l;,,. 
tb~ SL. B-1!,n~~i( .cld la 11-Qt gn t~e PSDW! li•t ~f t~~g~l h-~ ~~alth 
~1'1..,kmh. Ihl~ could be ■ n■ tu..-..,1 -t11-l>,;,Ut~. The&e d.al.,, i•n••~lly •,;~)'Ort 
th@ di•~u~~ioo in tb.e Dl[S tb.at tb., ~•d~~5 at Pl~ in th-e vi~lni~J Q! tht 
•i(~ ~ont•in elev1t...:I l•~ .. 11 of ~~nlc~l• Q! con~~,:,:i. 

Whi•~ th■ DE[S/FEIS b.■ ••d tM •Pvl~oNNntal ••*.,.11•_,,t~ g! i••i-nt ~h~ic~! 
iep.ac t II or,, dr1!'1!g<!ld -h da I whi~h "~" l d j,... ~ !).a•• U,e i"i<I ■ 1 fo• ■ , !90• ! ,:,! u,0 
,.,.t•d~\ a~~u..l Jy dhpo.ud 01>•it~ ... 111 bav~ ... ci, lo.-•r !"}t•r,t i.i!ol !or to.:.i<!t~ 
lh■n allOW"i!,d b1 tM' ~uid•lin~•· The •ellte-nc~ }'DU ~i, .. '"'-• b•~ll edlt.~ lo ""r 
"k•d ine • t udio ■ t ndlc• l" t ba, •~ on■ l t.-11 ~•d iae-r. t • ~em t • in ., l•v•t•!I hve t1 ' 
,;,f c"--1- t~,- ~• l.a ti.,.. to ~<Jt-1!1 t Sound ~d.,. ~•nc.,. ._~~••. Thi• •~01-,d it 1a □ -, 
•~•~lt i~ •- aig:i- •dv•~t• ~ff~~t~. Dt'o!l'd~ed -teri•l ;,.aJ•!ng lb• fSDQ/1, 
~uid•lln•• -y ._!,o ~•-.,,.• b1olo,i~•l ;,ffe~t• a.I tM ■ i~• d~e to •~~ui,,nl 
~ be.h. ~ ,, , b ,.t U1~ae ;,U •c ~• vo1.1l,;I \>• l ilait.-.d lb the • H;, 1 1.nd vg11ld t,-t!, =1'1or 
a~d • .a~-=:e ~tab le' ui1d..r tlHI Cl~ML Val•~ Ac L" ibla at&t- l i• <Q<J..t l•t~t 
with th.I!, .,-i&lyai• Md concluaiOQa of tM RJS. 

~,c_~. Th~ di1p,:,1.al l~id•liu•• ~v• IW~ be~ -d" l~•• •~1tr1ctiv~. n,, 
,uidel1~•a ~it~d 1n t~e d~•!~ Ph.a■~ IJ !lfR w•• ~ot Lnt.aded to b~ d1fr•r.ot 
frOIII th .. PIM!.•@ l •~cifi~&lioa, but ttq l■n-s• ill tb~ t.abl~ ~-- ~~t clNr, 
Table 5.q ti.&• b~w ~nited t~ aore ~l~arly •bcoo the al•llarltiea 11.nd 
dH h ~~"c"■ ~,:-• t iR.g ..,d d 1-po•• 1 ~uid• l h1~• f o~ t M 1,00.d h!"'r t Iv! and 
dl•~~•i~ .. •it~-. nw, noo.,;llaP,,r•iV<II btQ•a&y 1ui~•li~&1 1,avl hON'Tl adju.at~d 
tbro~h fhli•~ Jl. lhl!,1~ al.dJu.11~l ■ ar• do,•~~i\>e--d ln d•t•11 i~ cb4.~~•r ~ of 
~Ae fi~&l ~fa. A MV fi1ure, 1ilu1'• ~.l, i• 111~ p~~vickd oc ;,.ll;~ S-1) a! t~• 
(tn.,,1 "'R ~~ ~l-~ily tl\-9 blo.a•••J d•ct•i= pid$1ltoe,. n. •t•t-t ln tbtl 
~n~ r~a•~6l~~ -=t• gf •ll,;,,,,~l& IIIO~t•lit, la ~ot ~arr~et. !:iihibit i of 
the JIii'~ p~ovld~• • ..,,. .. ~•1 -p1~, ~, 1111& of t.._ 1~1deline, !or ~ondi•l'@r•lv• 
~i~•• •ucn u t~& ~tllln1~ 11aS •i~•· 
II.I~. Th& l'SDIM ~1euc ie • a~e in a1 n:,-t thli t t ~e fh.■•~ I J plµ h ln 
f~!) ~0111Plt&n~~ with th.. Cle•R Wat&~ A~t. 

n,~ FSIIIJ,I,. fl\.■ •~ ll !'1,on■,g-n~ Plp i• c""•i~t•nt wjth Fodo< ■ l pc,lici~• 
~ on t ■ i n<'d ln lb~ I'<! don 1 W~~,:-. Q,iaa ll ty S~■n4~d ~ ~o,a~ls ~ hto ( ~(j CFR !'.■ r ( 
U 1 ~. l'hue po U d~• dH 1 wi tt, ■nti-;j.,,i,,~,-;!11-tlQ'l"l ,;,f ... tu ~<I.al ! tr .aM 4'-~P• 1 I~• 
t~~ fl.U& beyoM th• llhp<)~~l ~a~... lioa. 6~0rl-ltr-il l □Of1'r!ni ,;,! wa1 .. t· q11al1t,
i~ upe~~,:-,:1 ~~r10, di5p,;,•~L of <!r•d,ed Nt9~i•l ■ , th••.,. ■ !t•• hot littl• or 
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• 
"''"'"' ""''' "''"' ""''"" ,1, .... ,., .. ,.,,,,,,,. '"''' ''"' .,,, 

,,.,. '"' "•''" "' ,,,,. """"' >' "''· l'cO, ""'' ,,,,,,., J-.,L, 
"''"''""'lly _,,,,-rl "'"'l•«•d '•'"'"''""' 10 ''"""" f>•S ,,I'""'"'""" 
,,,,., ""''' _,, ,.,,,,.,,, .. ,_,,. , •• ,,., ,J '"'"'''"" '"" '""''"'""'"" ,,, 

'''" ""'" '''"'''"'' .,. ,.,.,, ,.,.,,. '"""•"··' "'""" """'J '"' ,,.,,,,,, """ ''"""''"' "' '''""' ''"" ,,.,, •.. ,,,, '" ,., .. ,, .. ,, ,, .. ., ,,,, .. , 
'°'l"'""' 0

"> ''""'"' """"'"'"''"" >h,l.- oh,"'"""""""'"""""'"' ""''"'"'' '",.,,,,.,,, .. ,.,, .. , ..... ,, '''''""'' '" '''""·'""" 
,,.,,,.,., "'"'''"''"" '"' '" "'"""' ""'"""' "'· "'"''''"- """" ""'a,_,,,,,.,,,,.,,,. ,,.,,,.,.,"'"""'''''"'<Offs 1•e < %,S') 

(j) 

••• ,.,. •••c•ello••• '''" fol)o-,.,, "•-'•''"'" •• 11,.- D!" Tl"' la\ 
,,,,.,,.,,.,, ''"'"'·'' '''" ""'" j""""'"'· '" '"' '"'·"· .. ,,.,,, 'Qi 1"'"'"·'"1'' '" '"•'••• "'''',, .• ••I'"''"""'"'""''•'',,.""""°' ,ma''""'" 
"'" .,c<,o,<,-, <,,, c'·s)· 

>II ''"""'"" """'"' ro, ""' '""""'"" '"'"''"i'•'''"" ,_, 0,,.,, 1 _,,. "' 
"''''"'""'" ""' ••'" '"""'''"I,,,., ,,,a,fJ,,,,,. '""'"''''"' ,.,,,.,,,es Ji>e ''"''"'""'' ,,,. ,, .. .,, .. ,,. ,,,,,,,, .. , '"' .... .,,,, ..... '""' '''""'\', .,,,,,,, 
"" '"' "'·" ,, ·'" """""" o,.,,,,.,,,._, ""'' '"""'· ,., • .,., ,.,,. 
••J"' ,ooo,,,,ol ,l,.llt,-J, ,•,h I'"''"' <h, ••e•"°''> ,,,Hho,,, t,,, 
"''"" '""' '"'' '"'· '""' "' '"' ,,<',o "' '"' •• , .,.,,,,,,,,c,. 

'' '''""'·'" '" '""''"''' ,, .,,,,,,,, .. ,,, '"""'""'' ''"" ''"""'' ,,,, 
r,,1,,,1 ,,,,,, '"""'•·''' r,-1,,.,.,,. " uf, ,, .. 1 '""''"' ""'""'' 
'"''.''"·L,· h,ch """""'' "' """"""'"' ,,,o, ,h,,o,,, """ ''"""'' 1,,1, ,,. '''·'"'""· ,,.,, ,,,.,,.,,.,, "'"' "'""' ,,, .. ,,..,.,,, '" '""' '"""" 
'"''"'"' """''"' ,,,,,,,,,,, ,,,,, ''"'""' "'" "'" '"' ""' .. "" '"" ., ... "' .,, ... ,,.,,,, ""' ""·' '" '"'"'"'""''"' '" ''" ••·•• ,,,.,. ,., ""'"'·" '""" ,.,,, 

"'" ,.. .. ',. 
f •' •• , '"' '" 
"" ,.,. '" ,,,,.,,., ,,, .. __ 

'"''"'"' 

'""""''" r .. , ''"'' '"''•'"" "' ,i,. ,,.,o,, 
""'' '" "''·"''"'' •''"'"' ,,,. ,.,..,, ,.,,,,.,., .. ,, , ... '""''' 
'"'" ,. J ' "" "'· 

L '" "I,.,' J °'' ., ,,, ,., .. "' '" '" '"''' ,,.,,,.., """""' 
.,,,,.,,, .. """'"'' 
,,., ... ,,,,, .. '"'' 

. ,,.,,,,,,,.,, """'"'"" .... ,,", .,,,,,,.,, ""' '"" "'''"'"" ,, 
'•"I Co <he •. ,,,,, ,1,,,,,,-,,j '''"' '"•• '''•'> "'" ""' 

"'' '""'• "' ,,,., ,. """" ""'''""""·""'"'"'I"" . ''" "' 
"' .,,, .. ,,,.,, .. , '"'" ,,, .. '''""''' ... , ,,,,, ''" "" ,,, .. 

• ''"I' I ' "' ' """'"" ' • •1 "" 
"'"'" ''" ,,,.,,.,,,., ... '''"""'"·"''" r,,, '''" 
,,,.," • 0,><,d '"n,e l"S,,I',\ 0,,,.,-,.,J <,,,. 
all ,,,,,,.,,,,,.,., 

""' '"""" "·'"' • ,,.1, , , < •' •le"' , , • I• , , 

,,,.,,.,,,., ,, ... ""'" '"' ,,.,. ·"' 
"" "' "·""'"' ,, ... " '"' ""·' ''" ""' '"" ,,;,, .. ,.,.,,,.,.,., 
"""''.""" ., "'" ""'" 
" '" I 

' ,,,. ' """ ,,., ""' 

,,, .. , '"' '"" '"'"'"·"". ,r ,.,,,,.,,.,,, .,,,, ... ,,,,., '""'' "" 
"""'"""''" .. ''"" .,,,,. '" '"'' '" "' . 

,I,,,, '" th,• ''"\'ms ......... o, ,,r 
'·"' "' c, ,,, '"'''" '" ., '"'" 

""' r.-. ''"•"L' "'" """' , ........ ,.,, ,, l "•" "' ,,- , , .. , I,,,,, "" "'''""" . .,,,,.., "''" ,, ,., ,. 
"'' ' ''" '• L' 

• 
"" """ ""'"" ;"'"" "' '"''"'""" b'"'"" '"' """ bo~o,,1 ... Th, """" , ...... """''' "''"""'" , ..... ,, .. '""" ""'' "''"'"'' """ o,d!-,,,c. <o bo dhd,.,god •• <h, oleo• """"•"••• !o<l""•• n po<' of lo• 
ploo, •lll b• ,oo•uc<•• to ,,,ify p,,,l,tloo,. Sit• -"••-•t •'l"''-"'• 

""' •• -·· " """""""" '""'""" .. ,. ,, o,., ... 

'""'"" ;O< of tho 01.,o """ Aet (CW.I ,,tab!••'"'~ of!,c<,-b .. ,d "'"'°"" 
'• ,,,01,,, •"" dl•'""''' of d,odood ,od fill .. ,,,1,1 !oto ••<••• of to, 
"'"'" '"""· n.. cw• ,.,,., .. , "••' "' .,,.,..,., of '"'''' .,.,,,,1 "" 
"••" !,. .o "=«eop<oOlo """"" 0!10<<"' lo ,o, •q.,.t!, onv!.--o,. In <t~ 
!op!••••"•• «ool&t!ooo (">,ct!oo '°"")(!) '"'""•••··). thio =<•••-•• !, 
''""'"' •• , .... , ... , ••• ,,.,_,,,.11, ..... , •• '""''""' •'""'"'"·" 
Tho nond!op,,o!vo gu!doli••• .,, fully coo•lotoo< •!th <hl• ,1 • .,, of Ibo C>IA 
••• •ll ot,,, ••••••> '"' Slot• l•••• •• "''' •• to, Fog<t '"""' w,,,, Q-llty 
Authoct,y'• ... , .... ,. pl.,., Tho >SOOA tMoo I .,.. JI doo.-n<o ,ovo ,,ov!doO 

• '~•'"' "''"" ••• ,,. .. ,, ·"·"·to ... .,•"'"''· "''"'••· '''""'• ,.....,a,.,. •"" ,_,. ""'• •• -.11 .. '"-""• "'""""""'-""•••• 
ovol•at!on p<0<0dum '"" ..,v1,....,.ot&I oonl<o,too pl-• th•< 00 '°"!d«•blf 
boyo•• •!•!lo< P<OI•- olH-,.•n in <ho '""""Y• All o[ '"°" ol.-..<o -,,, 
to p,ovldo ,o!lablo p,o<•<<ion of -•'•• <o•o•<<••• 

Tho•""'"""' o<•<o tho<. •><o,• H p<ovldod ""'" ••«ion ;o;(b)m of '"• 
c1,- ••«• '"• """''""'••of 0«•1•d., fl))_,_,,,, oholl s, ,.~,u•• 
!f t .. ,. io o p<ooti,Obl• o!t,,.,,,.,. to ,., o<ooOo<d Oi,, .. ,., ••<c• would 
•••• 1,, ••••• , ..... ,,t oo , ••• , ... tic •••• ,.,~ ••• 1,, ••• , .. ,,,,,..,, •• 
•••• "'' .... otS•, ,t .. !fl,ont ••••<•• onv,,.._,,,,, con•••oon•••· 
>,oc<icabil!•r ••••• <••o •<co""• bo<h ooon-!o (ooo<, •••llobili•y) and 
"''""""'""' (p,otoot!vonuo of ,., •""'"' ,, <ho ,._,, oov!,.,_,,t ••• 
,_, ""•!thl footo<0. 

,,,o,d<o,1,, uoao, >SPM. tbo ••to,a!n•tlon o< ,..,,li•oco •!th ,s, ••'••!<••• 
••• ... , oo • •••Jo,, •• •••J•ct boo!• •• • ••oulato,, &c<ioo wh!oh •• •""l•<• ,. '"'' ,..,,,,, '"' ., .. ,, , .. , ...... ,, .. ,,,,, ........ _ ... , 
., ••• ,t,,.., •••• , •• , .... - .... , ,..,,, ..... , ......... ,.., •• ,,, •• ··-
'"'' •<••-• ,, tM ,,_ ot 00<0 ol ,,,,. •••••'""'· uocoofi•••• opo,--woto< 
,,,.., •• , of ......... , •• ,., .. , oot •• t ... ,, ..... ,,, ..... , ••••••• ,, 
O<ojoct• wbo<o a,,..,.,1 .... b-o p,opOOod • 

•<to tho ,,t!•• lovolv_,,t of ••••••l ""' Stoto 01onol••• <ho ,,10,, ..,o ••• 
"""''"• t~p«>••d pollu<ion •ou,,o <oot,;,l •bould >• ••••••Obi• !o ••• 
,.,, .... bl.'".""• •hich •ill .... ...,,, .. u,. •"'"''of .......... .,,., 
.,,,, ooold ••• , ..... , ., ''""" ,!too. 

Th, """" lnhlo\ <onkin1 ,sh- <h•I i• d<od !n th, <.-.ot """"" 
ou!oooe, to """'°'°'' fo, e,qu!,.,,.0<0 fo< ,,.,,.,.. [a • high , ..... o<oo, 
'"'" ;, •••• ""= to ••pee< '"" ,,,.;.,1o ,,. P"•••t •< o, obovo tho 
>SOD.\ SL "°luO•. Tho hi•b <on>ino !od!,•«• <h•< oo.o ''"P""' "°'' 0""' 
""" ,,.,t-!oot" .,.,. "' ,.,.,,., to ,..,. hlobly loeoli,.d <on«ol<o<!ooo 
of th<" ,h~l<0!0. n.. '""""' ,,,.,. p,ov,.,, •ddit!oo,I '"'•"'" •10!0,t 
dl, .. ,,., ,._,,,,, thot ,,, •••••nt but .,,. not '""'""'"'''"'· .,,,,,,.._ 
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H~T~<:>r b a high T~"k"d ~,~a, f.:,t' pr!c i~!ly the t'~l!ttm~ c ll-eo l ,n,wn ~!j;t'l 
cou<:.,nlr'1ll □n~ .:,f IIM!'lah and o~~.r C.:>Glp<rllllil~ oc~ .. r th~c;,, ~.! L!n~t,u 11-1,t'bclt 
~ ~d •-n la ,.t,1 ell ;,r~ f 000d ...-i~ u l tat> l~ f ~ r 11,Honfi,;~d, ~,pe,}-11!! tu d ! I p,:,~al w'l•le r 
l h~ PSOCIA i" id~ l in~•, wgO,Ll d no l h ~ hJ>QHd ~ t ~ ~~ le 11 i ~II h.., I.a)' FSPW, a !t~ . 
Tl'le '" ld~ li ~•• h•G 1 u.d~ duoml~ ■ 1 < b !., 101 ka l mnd t "lo~ r-e apprc,~r !<1 u•, 
't> j "~~ n,1,111ul 11.t !on ~ .. • t I t'li;. Th~ I'~~ 3ul ~~ l! .. e e il'I~ ~ ~ .-o ra t'I!! ,., t !t'l t!a I ! or f 00,l 
w~I> lr~"•f•r of todc ~.,__lc.,h (He EPTII I I .i.4 e.nd f.ltbib!~ ,i. of th~ P~u l ! 
f'!fll., tab I~~ ~. 8 H d A. 9). Add H fon■ lly, ~~ t~Dllk ••~nd,u r~r.,,gr, i ••d lh.itt 
tn~ p~o,,:imity ot tl\e Ball!ni~ 11a1 ~!~• lo Ct'ab ~on~•nlt ■ ~tOo'I a,oao □~~r f.:,1t 
Point -~il~ apeciml cr•b body bu~de,; stud~•• in addition to,~. 1t1nder~ 
~"'' i rcmmel'I u 1 laOfJ.it Dr ifi~ wnic h h rllrmed t et e Hu~e tba I c ~nica l l e•~h do 
not ~!ee !n off•it• po~ul•t~ □,,~ ~f b•nthi~ ~•1..-it,..... la•!~, t•~•• -••u••• 
1r~ "•Q p~otmcUvo c,f re•our~eh m,,d ,.n1 aot ■ UQ1oo derr■.d ■ lloo. 

ll.i: ..... ,1.11.1..11-.JI r C::-t.i1ptt1r 1 □ r= c:h-e DE.IS/FEJS di•-i:::Wjlt: .. IJ th .. ■ it" ilil~lll!ti;:.t± □ n pC"DCIU ■ ~ 

~,,~ th i• h ~-r iK-,d ln <10,.p<m~ ! 4 t ■.bcv~, Ch.,,,pl er 3 □ f DE l S/l"E !S 
i~~tifi~4 ~h~ pr-o::t:i•it.y of ~Oonccn(r4ti □n■ ~f r~•~urc~• an~ ~ll.lll~tifl~d t.hQlf. 

in th~ vl~lnlty or= c..h~ ■ it~ 1 ■nd ~h.ttip~e-~ ~ dl•cu.~~K th~ pac:-rnttal 6dv~~I~ 

i-.p.-,i;: t ..1:1 t.,o t.h~•~ .-~ 11-our-c fl;il .and Ir o f i 11:h:L ng. ■ ,1 di c□fl~ l ud~d th.at tliott:I~ IM"CJIJ 1 d 1110-( 

J;,~ ■ igaH k<>t'IL n,e ~5L10i'I. "-J~ciea ,.,ue th1t the Q<tl•d•d o!te l,,,,ot '"" 
.iiho•~l-d ,w-t io-c.rlft"11.a .. 11 1;:h..,- i11-ir .. a ,of ~,i;:•at11J111ii~t:iion if\ .JiP -11~• .. fii;ti. !ri q-lllt1.1r-i11-l 
["tllJO\IJ;-i:::~ ... •• rt.. _..-•■3natn'L'l 1~l11n111111 thnt. b.&..-o& b-m11n ,d.-m ■crib~-d :lin the- d □t~C.." 

an<I ac-...dz«:I abo,·e i>~<rd•:I• pn•te~thm ■.,&i~a~ c~at-!011 !oo aeol ~•,n<l-fltio11. 

~ellina~ ll-&,:, d""■ hav• hl~n~r c~1b p,;,pul■-~!m,~ tlnn •a.11 oth,r ■r10u !n 
Pu,g~~ Sow,~, hu~ n..all~r• ~f !l...naen~1• cr■b at th~ dlapol■.l •Ile w!~e ~lwayJ 
fQllll.d ~Db~ bel~w the 100 cr■.b1/hectar-,, tnre•bol~ tl\at 1• c,-,,l!~~e~ to b~ th .. 
•v!ra1~ northern fu,et ioWld b■ ~-a~oLmd ~oo~ntr1.tioo or O...C.cMe ... ~r~b (11!!• 
lllllS, page 4....l,i8). (Tto1• b•~taroun~ cgn~.,,~~•~l~ d_,.• ng( !n~l~• th• lo...r 
cr■b 11~••• bu)'""' to o~~ur !n tl'l.e St~■ !t af Ju;,,,; d~ l\,c•,l Hm<~Y~r, ~•~r• 
of ~•■t,• 1.t a di■t-.nc• fni. ud ~•lop11 of tli. ait• u~•ed•d 100/~~tar•. 

lb8 l~~u. gf b~~i~<I ~r•b• p,d ~t!.141 1!..lt•ttw• v••• ••i••d b1 ~I-..: ~-1 Trlb• 
in & l•t~•• d•t•d Jllll~ 7, lgU. ~~IJIDDI~ w•I -~• by l•lt•r Dl July l~t 19~8, 
inti~ati~g ~bat fl11'tber «11'1,lultatioo wltb .a,:,d ra-l11.aticlD of dllta ~g!le~t..i 
by Unl~~~•tt1 of WNhln8~,;rn ~••••~ca..~■ 11-114 Nlffi -d•. Af~•r r•vi..,Ln, t.._. 
di•~u..•iQn in ~h.e D&IB On !..p,l,ct ■ to 1>uca1m~1e crllb1, .,-.d ■ hrUI~, the PSJloilf. 
q...,ci■~ ~cnclud1 th.at lt ~ont■-t~• • tho~oqht:oin1 4i1~wial<>n of bot~ d!re~t 
1t1d lndi~act iJl,J>ac~• gf di•po••l ac~i¥tti•• on t~•• ••~g~rc••• io ~rtl~~lar 
oo p,1~e• ~.j~ ~hrouab ~-60, r1~lar1 ■u.:,h a■ p~y■ i~■ l bur!•l, aLO..■ pendmd 

111at•d•l ia ~II~ .... te~ ~ohan, pote~u ... 1 [c,r ~rib attu~t!O!l t<> ti~ ,H•~M! 
arn+ chM1l~1.l to~ictty Pd pot9n(l~l for btn~~~l•t!o~lbi-~!fic■.tlQl:1 in 
bo~h ~rab &nd 1h~le~ ■-~~ ~,;n:ia!d•~•d· 

n,., ru<>••~h tc,,h Ill.mi t .. ctmiq-• UEd fot' tll~ H•lle~tio,, ;,J b•1·,thh oq;■,·,la!II ■ 
~nd ll•h ~~~ oot p-ti~f•c~. a• ~~~ ~11,111;1t3ti~n •IIJ.K&~•t•~ an4 t~~ ~....ti~~, 1i~IIW •r~ 
~ii( :l1at11t-lliliil of p,o,~uJ.l ■ li.-:MJ:t ba■-t:d mi :h1ifirrnH\Co&■ f.t,i.;a (t1-e rot!:lul ti. lilo'Wtl\r'ii.- 1 tPI~ 

te~trni~~~~ ~~'i!!d b~ th~ llll!v•~•ity ~f Wa•hlnet= r•••~r~Mra ••r~ 1deq""-t• !et 
p.-□~id• ~opu.latilJIB ~-t.__..~ •• th,lt a~~ ci:xnp,,:rahl• [o ~~n~~ t11.1-&~t Sollll~ 11t., 
-llt'Ld to ~lft"ll;.ie-n1ir1-t: •rin-■• wic:bln .8~11:ll'Llf._.. b:, in wl'Li~l'L r"l~u~c~I •~ l~lli-8f, 
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• 
,,,,_ ,, .. ,,,,, ·""' 

<h• ''°'°' <"' "•' l ''·" .. ,, .. ,,,, "' '''" '""" 
'" .. '"'' o,>JJ,"c,,, 
to•• Jess""'""" 

"""'" "' '""''"""' '""'" ,, ... ··""""' •"" ""'""""'"too,"'"""""' ""'""« ,,,. 
'"""" ,,t ,,. ,.,,.,,,., '''" •'"'' ""'''" '"'"''' "' ·"'' ,,,,,,.,,.,t, '"""'''' "'"'" "' ''"""11,, '"""" 

,,,,., .. '"'" "' '""'" 
"••I••• ,,,.,., .,,. ""'"" a o,,..,,, oc,••"• """"'' h••·ao,,• of 

"'"' , ••• ,,,.,,, ·"" '""''''"'" "•· '"""" '"'"""' efr-.,, ,.,,.,.,,.,a 
l"'•l to. ,h, ■ ,c,,L '""'""'"''"•"' '""' '""'" , .. , ,,,.,a,-,ooJ 

lhe ''"l'""" """"'°" "'"''"" "' t<' ,,,oe t» JO o,,ob,•c ""'"'' "''''"< 
ll<e I'"'""' or'"•""'' •oo,.,c1,,] ""' ,_,.,,,.,.,,.,, """"" """ ,ctovo,,• 

0,/,,,,, c,•Joca\J"g ,,,,,••""""'•we wo,,Jd ]lk• to kooo ,oo,JO,co>J, how 

"" ''"•"' o<,,L ,,,,., .. ,,..,,,, •••e.J.,l O, lob•""'"'•''"'"'.''" deed<"'<• 

''"" "'""""'"""" "'"''"' ",o '"' """"'""" ""'" """''" "'",. """' 
"" ""'" '"' '''"""""' ,,, •. ,, '"' ,,,.,,., , . ., .. 1,1 '"'"''" "· '""''"""' 

'""'" '"" "'"'"''' ''""" '"'""''"""""'"'""or uo , • ., r,,., ,,,,, .. ,,, '''"' '" ,_,,,,,,,, ..• ,,., ..... '"" '"'''"" ,.,,.,,, ..... , """ 
''""''""' '" ''" '"""" '°''" "''"'' "'"' "'''' ,,,,.,, '" '.,,;,,.., ,,,. 
""''" ·''"' "'""'"''' ""'"• , .... ,. ""'"' '"'"''"'' ""' '""""'" , .. 
'"''""' 

1' "'"'""""•''" <ha, •• "" """< osk,a to choo,e oootS,c """""' 
'''" ''" '""""'""" """'''' '" • """• '"''"""> cloao rn•,, o,r,,,,, 
,1.-,e ",, L''"" '" ,,c,10" "' •l,ao ,, a,OJ,0<0,_', "'""' Oa,1,,,, '""' ,,,,. 
"''' ,1,,-dee ""'"'•••l '''" Re<cotl> • Wock ,,, • .,j, i,,,o b•.O ,.,,.,,,, '" 
'''"' , .. ,,,,.,. "'·'" '"' ,,.,,,,,,,, ... ,.,, ... """'" ,,,, -,.,.,,,.,,,,,,. ,, . ., 
'''"" ,,,,,,.- .. ,, ,,,.,,,.,,. '"'''""'"'''" '"" "''' ,,,, ... '"' "'"""''' 
'" ,,,,, ··'"''·•' ,, ,,,,.,,.,. "" .,. """""'" "' '"' .,,,J,,>s, '"·'' "''' 
''"'"" -.... , '"'"·" '"" "'""'"' '"'''"'""'"" _,, .. ,,.,,.,, '"" '" ,,,. "" ,,,.,,., . .,, 

''""""' "' "'"'''> '" ,[,,_,,,,,, ,, '""'""""'"" ,,i,,,.,,,,I ,,,,. h "' 
'"''""' '"''""""· ,, ,, ""'' '"''"''""" "'"' '"'' "'"'"" ,.,,.,, '" ''"'"'"' ""'' '" "' ·•""" "' ''"'·'"'"'''"' ··""' ,.,, " ,.,,.,, .,,,, '" .. ,,.,,. 
""''''''"''' '"P•• l> '" '''" '""""'" We ""«••s< ,.,,., ,1,,. '"'I""'''' (o, 
,1,. .,,, I',, .,., ,,1., '''"' •h,-,,. .,,,,.,,,.,,, """"' ,,. ,,,.,,,,,,..,,,., 
''"" ''•" _,,, ''" "·'"'' ,., ,_,,., "' ''''''""'' , ..• ,,., '''" ,,,_,,, ,,,.,,.,,,,, ""'"""'' "'''''" "" ,,,..,,,.,, .. ,. ,.,,, ,,,., 
''·" '" 

® 

@) 

0 

@ 

@ 

• 
Th• '-'-! T,,So , .. , •• ,,a odd!t!oool iov••''••'''"' uo!o< OMpli•< 
.. ,oodolo<<•• '""' ""uld dotoct bu,!od <<Ob, ••••• oa ,,,..,, ,oooa,eh by 
lh,!vo,,!t> of V••hio,too ,,,,o,!oto (lo pa,ti<ulo, •tudl<o ,t Ship ,,,bo, ,,,, 
"°''"''''• Wooh!ng,oo =• !, Po,, c,,a,,,I, °""''"''' c,oh •••••••'• do oot 
bu,y !o ,,a,_,,, toot o,e ,o,,,,t,,1,,d •• p<odooloaotly o!lto ooo ,1-,,, 
•• ,,. o,,., •• '"' .. ,,, •• , .. ,,,.. n,, ....... ,, .... , ., •• ,. ,_,, 
"'"'•=••• O••• lh,t .. ,, !d,.e!f!od OC<U< to <ho ooot uf tOo ol<o, ,_, >oot 
Polot, opo.opo Md oo """" '""'"""' Al,o, '">Oi<odo, of O.Of"'" «oh 
bofo,o ••d du,ioa u,o of tho klli,,o .. .,, oito olll •••••• bio,,,_l,<!0n 
po<oo'1o! rn tbo popolo<iooo, •h!oO vill odd"" tho coooom tbot thoy o« 
••••• ,_,..,,,, bf ,,~i,,1, to •hioh •••• ,oold So oxpoood •• ouoh Ooha•!or. 

.... ,.,. .. 2· ""' """""t ""''"''"" .. , '""' '" ""''""' "'' .,, ... (, .• ., lomo '"""' odullo) of <a,,..,. opoo!H !o .,ll-bOWo. O!ooH•f• 

"''"' ,s, ,.,.,,., ""'" of bot• lb• blvo!vo '"' """'"'''"' ,,. ........... , •-•« .. •d B«oto< Hool<ivH!" '"'"• fo, ,. ... ,,. b!OH0,7' o,eO •• '"' 
'""" .. ,01 .......... , ,, ....... ,,,. - ~· -"""'""' ... ...,, ... ). 
n,1, ,,. ..,,_,,to, lo to, e,A 0"t) "'°"• c-d•oo of lloHHU to, 
,..,.,,,.,..__......,,,_=,;it, 1D. ..... ....... • .. ,,,.,.,.,, '""'"'" ... ,, •• 
.. , Hf, ...... "'" "'"' ., ··- " Jud•• .,.,_, , .. ""•· om.,.,,t 
,,.,,,, of ,0,1, Si••••••-• ""''"'' • '""'' of ,,,,!t!v1t1,, to to,!, ,.-,,,,. ··~ .. ,,. •• , ,. , ... '" .... , .... ,., ...... ,.. °" '"' oth,, ""''• 
,,.. ,.,.po,!t1oo of • s,otb1< ,-...,,, .,,.,.,, to ""'" ,0,-1,,1. ,.,,.,,, •l• 
.. ..... '"'.,., ... both""''"".,,,'"""''"""· '" .... ,,-.,. ... , .... 
to ..,,,,,o, •••<Ole ,,_.,,,,,, •••• ••••••• .,t,,lol ai,po,ol ,11,,, 
""'"'"""' "" ''""'"' .,,,,., .. '"'" ,--..ntti ..... _ ·-'""'' ., 
•••• ••••'''•• ,,.,,,, ,, .. ,,, .. ,,,, '"' b!••l•••· ro, .,...,,,, ••• 
oppo<t=!otie b!v.1" ,,..,,, ..,_,,_la.O...illd"'IO <, lo•• "'""'"'' """ too 
•••<•• to to,lo ,...,,,,1,, '"d !o •10,ly •!,t,lbutod !, ••ll!•o""' O,y 
••d<-ot,. Sia!lo,ly, tho >SD .. Phaoo I! OoooliM o<udl,o tud!oo<•d 
,,.,,.,.,,,,.,, •< , .. oit• of ,., c!,,otul!d f-!ly of poly,.,oto ,o,.., •h!eb 
•« .,,.,... to h to!o, .. t to °'''"'"ll,....o,!oha, Hdlaonto ooch .. oo<O, ....... 
!01-•t IP- Tho ,,.__,, •""•'•• •••- (ooot !t.it,a of 007 PSDI>\ dlopoool 
,!to) ,, ••• ,,., '"''"• ••• ,,, •• ,t ,~,,,,, '"' •• , ••• ,,, •• , ... ,,.,,, •• 
•• •••••• 1, '''"'""' 8 to tbo nJS/JIA ,_, lo<<••• p<o<•<<ivo _,.,.,,., 
Mvo b<oo p<ov!d,d tb,ouob too >•do,•I S,ct!on ... po~!t ,,ooooo '"' 
oooplloooo !000<ot!o,, to ••••<• '"°' to,,, •!\• bo oo ,00111,,, ,!th !od!aa 
,,,,,, !!oO!ng oc<l•!<!••• D>o h!,O!y ,o,t,i,t!v, ,lruf'" ••• oho,., to ,,old 
'""'"' ,,,o.,,. coo, .. ,,.,,, •• '" ,,, s .. ,,,.. Iho '''''"'""' .. , •• ,. , •••• , 
loootod !o on o<<!vo oov<,o<loo ,,,, ,., •!tO!o OR ,,plo•i••• coot,100, oO!p 
on<ho<o<• ,ooo mano,•d by lho U.S. Cooo< o-,d. Thooo ,, .. , oc<!•!<!oo -, 
tood <o coollkl with !1'"101 ,.a ,..,11!!.,,l•• O<tiv!<!o,. ,,.,.,., <l,o ,SOD,\ 
o!t, _,,,...,., ,100 1, Oool,nOO to ..,., d1opo"l ,.,.potlbh ,!th ,l! thou 

oto" '"""'"· 

.......... 11, """"• "· ""'"' ,o, ,,~it ,,oco ........ "'" ...... , 
""''"' •-!tCOlo f<oo tho "'°" oppl1<0ot. (Fodo,ol n,v!.otloo p,o]<c<o 
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!-,""Ill ~ i•i lfl.T r,equlr~nt ■, "'"'l ta "h"'t fol loora ttl• teJ'III "p@llllh appl tea11t." 
•Pl-'li,o.i; lll t.lu,r■ ....... n.} 

P,ior to t~e "mit _,pll~atl1111 pl,lll,1i< r9view, a ■ uplint •n~ analyais ,tan l• 
feq~;••d Qf lh• JM'.-.it appli~mnt, orh!~~ l~ de~~rio~~ In lb:kibit A of th.e 
Xan,1 ge111fm l Pl an 11.~po rt and "~ l.c h prov l de• <:11-ea! c..l o1.11d II iu logic,■ l in I "r■at !on 
ti, i:-1'1.11.r&ct<I!, l••• th• -t.n·lal at tile drecialna du. l'he •-111 ln11 and analJ"sh 
pli1,1 ddhlH "ih•da1'd -t•i-hil -'tl•l-"t "'11 ta" or an11 and deptll ,l~C(OU or 
th• propc,•"d dre~aln• p~ojact. Thm PSDDIL q~n~i•• r•vl..,. an~ approve th• p1&R 
aJ1d int•r~r•t tlle te•t r••ult& for eac~ -■na1ment imit later■■ ol thml 
u,11.t'• •~it&bilitJ gr w,•~it ■bllttJ" for 1111confioed, o,-n .... ater d!apo■al. 

When t~~ ■anat;•..,aC llllit• INl'1 ~•e;i e~al...,ted, th~ ~n■it applic..-t •~b,a,ita 
p~oposed d~edstns tor1d di•pg,•~l OP""~•tion• plan& d••c~ibio1 tlOI' t~e ute~l ■ l 

~ill b~ .--ov.:I •nd 4i•po•.-d <••• ~ltapt1'r 6 of ,h• ~Pl). Se4l1Hdt8 wi•uitable 
fi,r op,,il-■ t.~~ ,mcOft.tined dl•po.■ 1 ar~ d•iln~d ..-d ~i,,. ~..,• gf di•pg•ins 
t1,e11e "Tit ".,_c U i•II • Ec:o lo1y h p reae,i t 1:, d rah ln1 •tllndard• E g .- [ l!I• 
dr•dJl01. l>IIEL4l1ns, •tor•1• -■,d di•pg•al or •~diNOt& that r-equl~ ~onfl.n~d 
~i~po~•l• lhol.~ i ■, Wbicft _, n~~ '" ~~ ■ ISoa. •tt•• Th!• I.~ a ••para~• 
•~tion froa rsno,r,., but oo• vhl.ch ~,11 pro~ide • ccaparabl~ le~el ol pn,t~~tli,n 
C1urin1 di•pg•~l of tt..•• ~9111 ■-inat.-d •1"di11eqt•. It i• -re fu11J" de11erib.d 
I~~•,..,.,.•• 9 to IIIIIAA/IMFII' c-.nt l•,t•~ in tbi• •ll'hlbit. 

n... •uitabi1itt 0£ drede•d -t•rial for dl.■5'<>■ ml al• 1Slm,I, •it• unn~ ~M 
fSOD,!, guid•lin•• and tM op41r•tift. plana "111 b~ d••~rib•d in 11!1~ lul,1i~ 
~otice ~i~eu1•t•d to th• pllbli,e uid tlM t~ib~a for c-t. At the end ol t~• 
p"'1,1i~ ln~•r•■ t rc,wi■w pariCMI, tbs p,,<al.t. ,eoi,dltiDn■ ~ill b• ~ ... ~ift•d• Mid 
■ pprowd ape~•tioo• plan• ~ill IOY•m th• .,..,.1.t &pp11cant" ■ actl.Yltl•• du~ina 
dr■41tn1, ~r.,.•p,i,rt, ...,4 di•P,:,• ■ l. Appnn-•I of• n•vt1•tion po9&tlool.BS 
-tlM;,4 for ~h• t,..Jbu-1• at tu 1SDDII. 4l•PIN■ 1 •tt• -t o~cur b•lon t~• 
~l""r•ti"" -~ b■-1~. 

1:1000.IC ll. 1'btl •it• ••l•ct.i1m prgc••• and the r~••o~ for rela11at~i,n of ~l!I• 
120 foot crit1'rlcm •11& .S..n:r:l.b.d tn :r••-•• 4, alio,,•. TI'9 •Htia6t.ltd _.....,1 
~~c~mtiQd rat.• o~ dr&111ildl -t•rlal i• l~-30 c.. Sit,. ~&p■cit~ lg.- t~• 
11.t 11 iB&IWII Bay d te :I ■ o■ l t- t•II to be Aba11t II II U lloo cub1e; :,•~dw. Tb la 
.,,. t hu.t& h bu•d cm lc11Glffl f h, bat b,-t rJ ~d .&ii ••~Um, tllat tM •~ ot 
the di•l'll••l -urn! ~ill llpp~i.-t.• • tnmcat.-11 eDn• wltb a N•• dl-ter of 
l,IWO f••t (diapt,■al aite b61Mdarr), • baisl!lt ~f JZ f••~ (l.~ 4•ar"• •nil• of 
.-■~••)•Md• top di-t11r of l,900 fa•t. It wa11 •••-d tllat bultin• 
affect• wt.le~ t&k11 pl•~• 4u~l.n1 dT~dsi~K and dl.apo••l operatiooa v111 ~e 
off•at by the J.,..1-te.-. eoa•oli~•tian gl th9 dt•pos•1 -Lmd. 'nl~, th&r• 
,oou1d be a an&-[a-11t1• ratio af dl ■poaal dt.edl•d -■itarl~l woJ- ~~ ■ i~• 

capacJ t)' Yoh•e. "•a,..t'II an ano1,1,11J a\lilHjpl! of t11-11 vol- that eo1ald ll<t 
dl•chara•d at ~1\9 9"llioahul Ila~ ■ i~• ~v•r it• fiT•~ l~ ~~•~• gf 11.S• 
(~50,~00 e.7. to l,tlt,~00 ~.,.) ~ontin..a,, tMI sit• ltE• cauld r■np f.-.. 100 
tD l:W ~••r ■• 

,b. p~ev1o~•IY ~t•t~d, t.~r• ""'r• nn ,u:,adi~P"'"""v• •it~• with •~c~pt.■bJy 1-~••g~r~• l ■v•l• 1dentif1'ed 1~ north Pgpt Si,,md. Sit• M11a1-nt. ~adltlcm■ 

t'-li:I! 

-
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Ai:::.11. I r:i, cJrt-" ~-~1a. ■ i TL; hP. ~1-1 ~~L•ft-0~ .. 11 1 r'I 1 he •Pi..:~11: LL•11 of thl:' e'i1H1f J 111:~d 
<I~~ d ~ <! Ji ~If"~ <1 I ~ I t ~ t ~ ,. II,. I l i 1• ~ ll ~"' ~ ~ Id.- n l j f i .. ,1 , JI th~ PF. I S . 0 11 ,. 

r L~IL•·r i t-S ..:.r;11C J -~ 1 l 1)1.:' l! I -1.d ,.~ 11:il,:'-i ~~t 'ft•u I 1J ll!l~L-~ t ~eilt lr1~ Qt h••r- Ii,;\ 
Jillr"-.ill l i 1t1,:,,, t It;,! 11,,11y ~ ••• lll~J"t' ~ul• i.1bJ~~ ,01• l lH~ ii i~:i,.,11!ri,1 I .. ~f drri:ti:::•~rl '-.::;/ 

~ ... 11111.-.r1•..... r_.;,.. i~l"I· , ■ I :_:11 rq 11-'l"l''I 1.-•~I i:•1 i111[1l'11\i ~•I~ ~••1~ i .. ,,,11r r:r~ ii'~!["' iii 

~ C ~~ r1 ... ~ t· d :-i. 1 t1 ~1 [ 'hi J i I .~ ... I •' r Ill L 11 -.~ ! 1, ~ ~1 ~~rt"'~ 1 I 'i I iJ 1• t ~. I rl ~1 L. J u u ,ii C 1..~ 1--:' I,)' ., ti I I:" r ., r 
~~~r1 w~~1~1· ~lcspu~.~1 

• C. I) 1' ,I "i "I- • T ■• j I 1 ~1 ~ .\ L ~ 11 I" 11 r' r 
.I.ii., r ~ A.t ■ f".111 ! . liri"'IJ.1; ,.,. " 1·1111 ■ 1 1 'i ri,~I• I , ~- ..... r:1-: -~ 
1,· 11;;lli: -:!i" .!ill~)• hr~ CHL. I?,; ... I l i r1~l1~L11 (: 1 't y I"' L ,,~LIi L 11~ 

-
~~~h 39 ~i~•~, ~eatri~tiona will help ~void l.apacl~ lQ -~i,i.e ~~~o-urc~• •~ ud 
l"l,..llt' tlui liit.ie-~ 

~fUl.11.....l.l. The fSPJJ,!, ~,~o~l~~ h.eve di ■~u~~~d ~"" pl1111• f~~ d~~1,gr,~ti~1 ~ 
d15PQ~~• •it~ ~1th ~•preaentativea of th.I!, &.ll1"gha !oiy Aclion Group. fSOPII 
i~ lcl~11, ~-i,.tibl• wi~h th• plannin1 and ~lean~~ 4~ti~iti•~ th•~ will occur 
1n 11.!,tllngti.- ea.bor •• w■ ll •• ~hm f!otj~ ~u~et S~d N,mq-nl Pl ■n. In 
fact, th~ cleanup act1vltl~• ~wld i~~lU<I~ ~emt!!dial d~edsin1 o( •edlllN!l~t• 
~c,nt~inll'l..!I lOIM' l~v•l~ of ~h.,.i~al ■ fgr ulli-~~ diapo••l at~~ PSDI». ail~. 
IMr~ i8 no coapelli~. r~a1ori. to ~top dr-edgia~ m,d di~P,:,•~l ac~ivill~■ 1.mtll 
tn. ~cti~ C~oup b• dltYe1oped ita ~tr•t~1i~•. 

,.._.~i:.....l.~. n..., fS-OOA AB0111ci~~ b~lle-v~ that •~di....~t ~~.,._d-mrd• th■ t are 
prot~cllY-1!! o( -rl~& .-.:,~Ou~~~• h.■ v~ be~n form.ila~ad. L,....f r~p~maentative~ 
bave ~tte-nded the D5-W~ -ti~,• mnd b~~n pn,~id~d 11111mcrai:.dm of tn~ 001Q!n1 
altm •el~~tton p~o~•••• w~i~h ia oow C-flet•d with t~e pul)licali""' of tt>e 
rEJS. ~u~lbmt'a)~~. th<I ~SDDII. q11ncie• tu,y~ di■cwlamd ~bm c-~ta Md• oi;, ~h~ 

documt!!nt wltb ti!.!, tribe, aci.d acll:noWl~d,ged tbe t~ib~• oppo8ltloo t~ ~~e ■ i~~. 

C'-0 



Point No Point Treaty Council 
~,c ,.,~CS• <S"•"' • ,,_, """' "•"•~ • l•~~•~o < •'S• • "="''' 

Moy l5, USS 

"'. Pron• ~r•b•~• 
PS$DII Study Oi<oeto, 
Oe~•,.-t...,nt o! tho •,-.y 
seattlo Oistnct, Corps of Engineers 
P.-0. 8= C•3'SS 
s .. ottle, WA ••12• 

Rea PUGCT SOU"D OR£0GED DISPOSAL .,.ALYSIS PHASE II a NORTH .,.D 
S0011l PIJGIT SOUND 

Oeor "r. Ur•••c•• 

~• ..ould like to ouu too follovlr.g comments on the snA/NEPA 
roview of tho d,a<t docum,nto referenced &bove. 

The T<ooty coun~il l• tho tiohorloo ,..noqoo,ant ogoncy to, tho 
th,ee Klollao "'" tho skokoofsh TrH,os, vhoso uoual ond 
acm,otond fishing areas includoo .. riM wotua o< th• Strait 
we<;t to tho Noko River, A""lrolty Inlet •nd tho Son ,1uon 
ulonds, and HoO<'I Conal, All throo propoood dsspouive opan 
water dhpoool utoa are locoted within our'troaty fishing 
area. TllOH oitea will be likely to .-.c.t,e dredged """toriOl ''°" """"'Y ■orinoo and horboro oooiqn~ high and ao<loroto oroa 
ranking• tor potontial pr•••nco o, chomicalo or eonco,n (~>hibit 
•• l'SSDII D<edgod ,..tori•! ,..,,luation procoduroo). 

our primary concerns includo toxic ond chronic sublothol of<ecta 
on ,..rino bioto, potential i•po.oto on nl•on and halibut 
oigcationo, inte<!oronco with oouonol treoty tionuieo, ond 
triWtyltin tooting requieeoonta. 

Although PSSOA rep,eeents an i"'Provoment over tho atatus quo for 
ar..,go dhpooal oporatlo"", we ore not rully assured that tho 
PSSOA proc••• will provont no...,fUl impocto to Hoh ond shellfish 
,ooourceo. Dilut,on or diopooo4 4r..,ge<I aatoriOl containin<J' 
eiovotod lovols or metal,, orqanic co,,pouNlo, •NI other todc 
•u""t•=•• in rolativoly cloon ..,got sound vatora conflicts wsth 
ongoing otforto to cloon up tho Sound. Wo boliovo tnot only 
cl.,.n ,..,J,..nt i• ouitablo to, diopoool at tl>o dl•po••>ve a,tos, 
•nd blol<>9ic•l teat1ng guidelines ror dipo<sive •it•• should b<, 
edjusted to ochiovo no to.Jc ort..,ta or ,..,,-t,Uty over roforsn"8 
O<OOS. 

''""'"" ,~,.,, '" ,.,, FA< ,IOI.) l 0, rn J 

• 

(j) 

R,SP<f!IS£ To ,O[NT r<O ,011,r '11[S,,TY COUNCIL 

,,......._i. n.. Oi•poo•l ·•i .. llooo ,..,, v,ll bo oppl!•O •o tOo O!o .. ,o!vo 
dl,poo,l ,H,o ,,. oi••h ,...,,.,,;,, of tho .. """ ,ov!,o.-a<• -a Oo =< 
.. 1, "" OHO<!.,. <o •<!1>!.v• <hot p,o.,<tioo. ""Y SfoaoHy """" n,l,tho to 
"''"""' ,,,,-.,. in _,.d,1 o,opo••• fo, ,,_, ,« .. !, ,vmo< .. , to,, 

•«•~'""'°" ., '"''"''"'"'"' .. , , •• ,. ... , .... --...... ..,..,. •. "'""'" 
fo ,.,,.,,... l ono, to,,..,.,.. Iott", th• PSDl>I O!oponl 1•l.,l!o., "" 
,.,,.,,, •• , .,,, """''"" ... of ,,. ,, •• , •• ,., .,, ... '"• ..... , ..... , •• ,., 
i)uo!E'> ~"""'"''' _, """'"' -.,_,, .... <o< ...... ..,,..,_ -
'°"""'' '°' •••" """ ,,, .. ,. ""''""•' '""" •• ..,.,,.,,. '" ,,.. m,. tho l!n,l IIPO &nd W ......,..,.. .. , lmd > to ,.., NOM/"'PS ,_,, lotto,, th!• 

'"'""· 
, .. ..,....__,, Tho .,_i ................ "'"'""" '"" '"" .,, • ., .... . 
'"'' T .... , .... ,, •• '" .. ,po ... ,. nc-.na,,,.., •• , WDF (, .... ,,, •• •!ll .,.,, ... ..,, '_,, .. .,.,.,,., . -"'• ., .... , ... ) ... '""""" '" ... , ...... 
to tho ,,<l;/111~ ,_t lottN 0 oo •-•• lo Onlid .. «0 to oolmoo •<,cat!oo 
'""'""'" "''' .... """'" ... ,, to .. ,. ... _ """"'"' •«• '""~ ,,..,, 
''•''"' w!l! bo ovoiooo ot tS• '"°'"' ,!to,, •• <,oc,!bod !n •••pon•• • to tho 

"''"'· ,_t '"""'· 
Roopono< J. •• !ooi,otod tn •••pon•• t to t .. N5/•t• ,,_.t 1,,,.,, 
-••r!,1 ••l••••• durio1 diopoo,l l• oot ••pootod to , ... ,n io •••-•'"" ot 
oulf!e! .. t lovol, to ,, .. ,, """'''' offooto <o ... ,,,, .. floh, Ob•o,vationo ., ... ,.., .. , " --· ...,. '" "''"" , .. , ........ "' '"'"''""' ,..,, ... '"''''''' ._., .... , ,.,, ...... ·-· 
... _.. •. • ........ ' ... > ,. , ... _,.,,., .. ,_, '"''"' ........ "" 
lo tho , .. ,. U ,m -••• ; ,..,,_ thio ,_corn. C..,._i, ... ,., .. , o!f0<tw 
'-"' _,,,_,. ,>ad .. too "''"""°" ol •-• aatodol ...,,, <l,o Soo<iOn 
, .. (b)(l) ov1do!l.,,. Wbilo • opoo!f!c ,, .. ,, .. Lo '"'°"'' •··•• .. ! t,ot ... , 

""' '" _,.,, tho '"'"" .... ,, ..... •-"""'"' '""'' """" , ..... .,.,,o_., of •••• • , .. ,. ,..,,,..._, •""'" ,._ ,..,.,11, .,..,....,., by •
of tha o<•<• , .. ,,,,, bl-.•••• our,ootly lo .,.. •• tl>o .,..,. ••-•'•• (u, 
,..,., I! NPO -"°" $-10). n.. oo« <H«!<tt .. , .. ..,.., .. t .. lioo , ... , wtll 
....... , , ... , ... ,., .... , ••• , ... , •<t• ............ , _,., •• , , .... , .. 
•••••• ,_,,.. to pnclodo •"•""'' ouOlo<bol off0<to •• ,.,.,, lo,ot!on, . • ,,o,,,, •• ,. , .. ''""" .... ,, •••••• , , •• , , .. , , •• , ..... ,t,!ot!""• ••• ....... ,.,.. 
.....,,,..._~. T,,.,,.,ttln (RT) ....... , ..... ·-'"' of ""'"'"' '" 
llolt,o ,.-. .. , v!<h on !otorl,, SL ol JO .... • ,.., .. of <t., oTO!l•Slo 
t,,o,_tioo lo p.-ovidod 1ft tho, ... ,. I!-• o,etlon ,.><(OJ, TOT'°"'"" 
Will b< N1ui«O ....... , <ho .. !o • ,00,00 to bol! .. , t!,ot tbo -!ool lo 
p«Hnt " o 1 ... 1 t .. , ooold """'' ..,,., Fo, ..,., _,, .... It i• """"'"" 
,o,t .,.,.,., •• , , •• ,, ... ,,, •• AO!", ....... , .. , 111t ,. ,,,, •• ,,, •• ""'· 
8lol••'"' toottoo l• th, bHl• fo, do<o.-la!oo •ultobil!t, fo, d!,po.,! 

"""'"" '°"""' ,, ..... , .. "'"""'"' ,..,.1. 

• 



• 
Wo oro concornod th•t d!apo•ol oporotJo,,o may conflict with 
treaty fishing activity at tho proposed diaponive oitoo, and 
roquost that tioing be limited to pod<>«• whon co....,reiol 
riohing activity •• minlool. At tho prop<>o•d J<Qsario Strait 
oite, tho oal""n tiahecy e,tonda rroo July I to tho ond or 
•ovambor. At ths 1><,rt To>,noond o!U, ooctoyo oalmoo tiohory 
o•t~nds tro• Jul, l to septe-r L Halibut Uahlng activity 
noar the Po<t Angelos and 1><,rt ToW•ond aitoe 1- 9onorUly In 
opring ond oorly """""'• 

Auuming that o portion ot dn,qO<l motn!Uo ro,..lno ouopondod In 
tho upper voter column tor p&<i<>d• ot houro or longu, wo ara 
concorn'"' ab<>ut p<>tontlal intartoronco with aaloon olgrationa. 
we <0quost t>iot timing of diopoool oporatlono bo odjuot.,;, to 
avoid peak oigcationo ot ooloon in •M out ot tlio strait aOO 
,.._,,iralty Inlet. 

we eomafo cone<>rno.d about ch•onic oublotn•l •Ue<:t• ot toxic 
drodgod oatoriale on the ••rine ocoysyteo. Sine• chronic 
ottoets ou,t b• aceount<od ror in tl'lo ovoroll ovalua.tion or 
o<>dl"8nt quality, we eoqueot tl'lat dopositlon of -toriale which 
toot ovor ocreonlng level• toe chu,icale or concorn "
peohib\to,l until tho chronic ortocto ,;ork h co,,ploted. and 
eovio""d by tli• tribe• and appropriata ontltho. 

finally, booau•• or iu •••,..,_ toxicity, "" .. k tnot tutlf>II 15) 
tor butyltfoe ha roqulnd tor all Hrinoo ond barO,,u when it 
h potentially present, and ru,t juot arou of activ• voeaol 
... intononeo. Jt io acl<>,""lodgod tl'lat '"" ••Oct araao and ••tent 
or TM contooination in l'llgot Sound io unltown. Wo O"'iJ9""t that 
tl'lo "chooical or concern in li•Jtod a.-.ao• dooJqn,,tlon "" 
consorvativoly intol'l'<Oted by PSSDA agondos and thot teoting 
oeour whorovor TBT cont•~lnation lo poooibh. 

Tho Treaty council roquoot" oarly notitlcation or dtodgod 
,..terial disposal activity and oodimont quality do.to for tho 
peopoood dhp,,roive siteo. 

Thank you tor ~lo opportunity to comaent on U,e PSSOA drott 
dOCuHnh. 

co: Pt<PTc FleOorieo Ko.nogoro 
BIA ...,..ncies 
~ortnvost Indian •isheriH COIIIIOiooion 

• 
R""><"-''----'· Ao'""'°'' !o '"P""•• u '° t•• ,,_, '"""" •••••••• Com,dl 
<-•"' ''""'• ,11 """"'"" ,o«i••• !od..;log ,u.«,a '""'" "'"'• u, 
oot!fiod ol prooa••• a,,,,,., •••J•<<• '"'""'' to, so,t!oo ,o, ,..,,,,, ooti,, 
'"'""' o, tho Coc,o .. ,-., of tho '"""" loto,oot ,..,-. o,.a.,, -«dol 
"" "'"'" "' "''"'"' '""" ,..., .. , ,, .. ,,, eo,, •. 



SQUAXIN ISLAND TRI BE 

.... ~ 
., .. ,-,., ... ----~ 

)h1)' U, 19S';I 

F~~nk Urabeck, PSD~A Stud~ Director 
se~ttle Di~trict, ~~Y corpa of ni~innre 
P-0- 13<,M c-17~';, 
S8attle, Wa1U"1ingt~r. 9-131~~ 

u.~r Mr. ~r'abec~: 

Tha tollo'olin~ co-nts reflact t~~ oonc&~ns ot the squaKin Island 
Tribe o.n Phase II oi t.ha llnconUnEl4 Op,iu1-W&ter DisP'[)aal of Or'edg~ 
M:it•~t~~ study. Aa you havQ noted in yQU~ r.porta, tl'le Triba ls 
a federally recogniz•d Indian Tribe with traaty rig~t• to natural 
resoi..ircei:i in VI& pa rt• of tn• ara cove i:-ed by the Pnui:& l I r•~ rta. 
1"hl8 ~ligate• th~ T~tboa to ~rldertaka a critical analysis or nQ'ol 
tr•• proposed ac:tiQn aay aftact critic.al rea.Qure.Q'& of concern to t.he 
Tribe, particularly fi•h, B~alltiah, ~nd ~elat..:I a:irine raBQl.lrces 
in thh (:II••• 

Initially, ws would like to point. out tnat tne pi:-oponents have the 
respo.naibilit)I' to "a\l"Qid and •ini•ize [ e,ny] advora.e •fll•ets" a.a you 
hay-a ~int•~ out: in the docu..entB. Th.hi is :ii a.OIUIWl'lat highei:
•U1ntie.t"d t1'111t tha llny corp&' ~o.pliance st:and;i,~~ of 11voidinq 
wunaccaptable adv•rae i-i>act.a~. Tn• Tribt i~ p111~twctly capable Qt 
detarmining th.e ac:~•pta~ility of ~veree lapact~ an~ would r~queat 
that tn• Corpe, under tll.il1~ trust raeponeibility to the T~ibo8a, 
recogni~~ the hi~n•r ~tand~l'"<I ~hich is utilized by th~ T~iba in 
thair ~aview an~ 111 tully eup~rted QJ' federal law. 

We would. pit•rer to focl.Le aur comaenta. on t:ti11- South Puq•t Sound are.;i. 
as it is entirely within tlM Triba'a ~usu~l a1'd. =...-tot11ed fishing 
a.r,;i.ai • . T1Wugl'I at1lld~o111-01i• r is~ c:l ear 1 y • igra t: a t= n rougnou t PYgat 
Saund, we have a b-at:tar kn,:,,,.'l•do;I• of tru:a specific inte'r~tiona 
pr .. r.11nt 1 n :'l.i;iuth l'Uget scu,id ae v,u l aa knowledge about the source 
materiala p~opor;ied for dredq.l.ng a~ di•po~al in tltia ar-aa. 

NATURAL RESQ(JRCl:S l)f:J'ARTMEN1' r W,e,U 8,i 1-Mghway 108: J Sluilton, WA !185,84 
f'" ,,.._X 42b-]9 n I Phone C206) 4:l'6--9-?83 

-

&.!a~~•~lli-C: .l, The ~~dtr~I li:<:l"El'1".-nc b..ii• .a •ui;,o,,■ lbil it~ ,,;, p~ot~cl h~L, t-te 
"-r,(I ,, & l<!ot• l i ~~~ li",d i-im t ••aty •hM ~ , i111: lud in11 r i 11M (}f ~c c~H t.;, y,. lllll 6 ed 
ace•• l o .. d f i•~ ing e,r~ua~d• , Th ■ FSCli.lo'I Ph~ •e [ ■ru1 Pb~~ 11 doc....,,,,• 
!,1,11,,.,., ~~~ .... i~ In tl>to Federol ~1- ~r.■1H pro~~•• tg, in•u~e lh11.~ 
!11 l~rl • rl!IIC~ 11i.t ~ tre11,~ ~ ! i•M ~8 do• s ng ~ e,;.~•u, R-oip <d i11g .a,tv~ r '" imp&c ~• to 
"'!If !11e ~~i<Jllrc-u , lM l'~Dtlili. •11-c 1-t!J• b..a•,~ c""c l ude-d t t\a~. un.i..r the 1'SllJllli 
disF~i~l l"i4•lio•3, lfm1 ,>et!'nti•l 5d>i&ril9 i■p;,,c~■ that ■ltJlt o.cc~r •~ the 
Al'ld~•-•;m-r ... l <cm l•l I'll~ '!t• """ !<1- b, •dog r &lid ··acc..,. ptn l•" lllld -t!J I" ~h.,. CWA. ~o 
ail~-t!Jr "'& !.■path tc:, Io~ !4111 t.lln@ •t• .,,.,. -ti,;, 1 i;,111 t~d. To,. F'-4•~4 1 t t' w1 t 
•••PQlliibil!~y i• fullt --t!JN•d (•11 ~l•~L.MHed :In ••~porj•~ B tc, lh• !'W5/~LA 
c,-.,t l&tt,.,-:i l>y tM <!odopt~d .... .-t:r~t~l prf>t-,ctign -cl\ani-. 

8..ullllQ..U....1. i'he "'1d•<•Q<J-IL:ttroo l~lliD~ ,;it,,_ ~- b~•n ■el<llct.,.d •• th~ 
•P~Toprlat~ loc~tiCr11 for di•p,,1-&l of drtdC<!!d _t.,.<ial pa11•lfig th, PSDOlr. 
g~idelin••• ~,;, {~rt~~r coo11id<11<.atio~ 1~ b~ln1 iiY11n tQ ~114 Ando<■IKl 

!•l~nd/0.,Yil, Head alt~. 

i.~~~. The Hlocto-d ll!t• v,u dete;-ah,od ~Q 1>~ noodtap,!<lii~ bued 00 ~hli 
d•F'-i i iiond •n.al,uh C••e !..0)!(~)(11)-J. iTl tUs,. :f'~rt~r i.-.f.:n·-~lCMl 
pro~id~ by~~- :r•cto!ltly coootuct~ r~•e rI ba11.,li~.,. •~1141~• tottld~d ~Q ~g~fir-. 
t~i• d•t•n1i□....~ic;,-a. ~ v•r!•t1 o, -~~ •ctloti~ ....,.~ ""'"' ~e•c•lb,4 und•r 
~~e PSDIJA ■onito,!~1 p<Q, ..... (.M fllJI■~ IJ !U'R ~~pt~r 1). Th••~ ~ange fr
f~,t~~r 111111ly•i• to -t!J,,abli•~ tb, •~olo~!~al ■ ip,ilt~u~• of (lint&tiv•ly 
ldtonti!!.,.d cb..a>1•• to MJo~ prOj<■- r,11pan••• 1ucb.., ai~~ ••le>c&tl- er 
~loaure. 

~-4• "L, v11.l11H <!oC'I nett Ul.:tiliih@d bued - SI. v•lu.■, C0oY,.:rHl}'. 
for ao■.t tb-!~11,l• g,f COIL<..r"ll, t~~ ei v•IIM iii 11et tD Ql),-t~ta lb.,, !IL. ,~r 
~C4thlorophmo1, tlHi "I. -..d11,11 iii ~l c,;, t~ bil,,b,(,~t .... II'!. 

!ugc.c.u.._j. Th, PSOOI. t.Slil~h .. •cb:lc,o,14d·• t~~ d"■ i<uUH,- -Df ti.a..-fo11 &11 

4~cept.;.b 1 e r"11ul11,tg,<y ~hr~ k •~h I ~i tH t •IMI, u oo ~,.d ii~ chapt,i,r- ~, 
nnioo S, W c,f t11.• "fR, .au11tit to .,..,..elop ■w.b • tHt b-;, hmdin1 t- -jf>~ 
•~1,ar~h ~lt~ct11. Th.Ir-., w- □ Q ~-11-t to d•lay ct111pl•tiOG of tli• p~ 
llludy ~tll l~~ leJt ~.u <!o~bl....,..-4. il110, reH~r~b i• C,;N"!tlnu1ftl by grA •lld 
~eology. tt P•••.,,-ii. tM~• 111 ftf> ,lir-10ic iYlil~cb11.l t••t iil r•1ul11.to,1 ~• 
&:1~rot..!,;., fo tbo tl•tlg11. Th, PSOO,,. 11.i~ciu -11r-. ••tl•fi•d ~-~ tMi •~1.1~.., 
~r;,.,T.iclty l@•t• ~Dl'ltai □ ~1-,,.t• tllllt 11.c loN•t ~ti•lly a~d~••• •ubl•th.Al 
•ffect•- Ac,,;,<d!n~ly. u11~il;.,, ■c,,ptml• cArooic subl•th.all te1t i• •~bi,v•d, 
ul~t!~11 t•~t• ••• vl,w•d ._.. •lJ.flicf..,,t f,;,r ~qu.l•tor-1 d11~1•i-,o ■-11~t~a- s.,• 
••Qf>OOi•il } Md~ of to ■ HCl.',.A/i.tfS !~tl•r, t~iA -u:hibit, 

B-t•W,Ne ~- s.~ ·~•,.,n•• ~ .ti~v•. 1'"t11I .$[JIM.@Vli.lu.t.tim, p['[]c•dure• 4r.. in 
full c~~llila'IC-t!J ~it~ p~~•ll.l .,.d et<!ol .. 1-•· 

~11..2• n,,,_ ~!tetr1n~ ~lat1 ie, ~h, ~d~r•oo--J;el<l)n 111.l•~d •lt~ i■ 
4d~qullt• baio!'<l <Tl'L ~b• lQ'W n~•r• ~f -~il.,. •~ci~a !outl.d le '6DllA f1~1d 

-
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fc•nk Urabocx • PSDD>. °'"""""" 
~., ... 10 .. 

•••• • 
Pir•• wo wUh to diopooo o< th• oubjoot ot tho contlnuod 
!dontihootion of tho ..,,..non IaloM/Devil• Hood •SP , •• on 
altunato d,apooal ,ono. Your doto d""• not •upport any <urthe, 
oonoi""rotfon ot thlo aito. Thoro ore contlicto with h•"<inq •M 
9rouMfioh >oaoucc•• ot the o,to. A out<iciont buUn <on. M tho ~ 
uoa conno< bo achl••-" unlaoo on orM«ary docialon i• ■o«. to 
doccHoo ito oho, •••Pit• oth« oie!ng cdtorh. Sport ood 
co .. ucial tiohing ., ... will bo io.,.ctod. finally, your ovn data 
!ndtcotes that it dooo not ... , tho criteria ror • non-dlop•,.I•• 
»to. (O<IS, p.aqa •-••I Any'""'""' cono1dorat,on of thio •••• in 
ony conto,t ohould .,. ""•-•••· 

Th• prnposod Andoraon/Kotro,, aito 10 ,,..,hap•• ..,tt.,- dhpoo•l •!te 
though ,t too cro•••• tho thceohold roe siting critorla rola<>vo 
to p••• e•rr••• --••••• •• tno •i<o. Doop!U tho bothy,,otry 
rndico,,n, •- phyoie., eono«oloh •o dopooitoo oodimont 
move .. nt, '"'..,,.ut!on Vhot v!U "'"""" •• d,odgod .. t,rhl build• 
elovatrnn ot tho botto,, eontouro, sho"ld tho drodgo ,..,orial •o""" 
ot tho ocapo,al oito it """'" crooh grooe&r eauoo to bohovo 
"""'l"'••><>n or oO<li"""' Would <>ee>.r un••• oort,;n current 
eond,<!on• with.,,. '"""'t boing potontlolly oonto~inotO<l oodi-nt 
oov,ng o,r olto, It """''" appear that tho monitoring proarom 
p,oposM <or tho •it• """ld lik•lY Ootoct • oo,ithOrly aove-nt ot 
.,.,o<iOl, but thoro or• only, fow •••kly worded oonoidoroUono ot 
vhat would happen in thlo lnotoneo. Thi• io ot port,euloc eoneorn 
'"'""""" o< tho pro,bity of iapo«ont , .. oureeo locotod in 
,orroun,Hng o,oao ""• portlc"lorlY to tho oo"th • 

•• • r. 9lod to ••• PSODA t••· • hordor look at tho SL and ••• NL 
ioouo, on pentachlo=phonoL we •trongly oupport lovering tho SL @ 
to•• P•rt• p•r bllhon. Wo hovo ,o .. coneorns hQYovor, thot ••• 
setting ot tho KL at MO ppb ••""" o,, the otondord proceduro or 
ten ti••• '"" SL .. , not p,ov1do odoquoto p,otootion to ,ooou,c••-
T!n• 1, of pottkolor concorn ,_,,use or probloao rolot1vo to tho 
Pwt or Olympia propoood dredging p,oj•d. 

Tho Tdb• ho• conoiotontly ,na,eatod tho ,Hod;ah need for ••• 
dovelopoont ot chronic and oobUthal te,ting mecnonismo vithln tho 
PS DOA ""i••l '"""- ...... ···"'"" that thoy """'" ,.. dovelopod """"g Ph••• ll ol the pracosa. •• u,acated in your report, thi• 
h•• not hap,..ne<l, nor hove tn• l'SOl>A ,gor,ci*• •••• •llling to 
consider te•t into.-protot!on roht1vo to disposal ,oidoHn... Wo 
<09o<d tnh •• • ooriou, broach of taith ;n tho devolop .. nt of thh 
prac•••· MhBa folly "ndacotondiM thot •• connot fo,0000 •ll the 
pitUll• •••aci•t"" wHh tho devolopoont of • toatin• proeodoro, 
•• ca~oot approvo ot eontin"od dovolol"'ont of Ph••• II sHoa 
without addroodng th!a eo,,eorh. 
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S.anK L>«beck - PSOD> Co=enh 

• ., 10, ""' .... ] 

Tho <uerent Appuont E(!ects Threshold apprnooh to l"olog,cal 
""""" ,o •••ctly •• it stotoo - appoeont. lt s!oply Mo no 
aev.oo to """""'" chrnn,c on<! sublethol ,u,oto. Intorp,etatrnn 
of teot ,aoulto for protocoh who•• oO<ipo>nt• ore death of '°"' 
organi••• h noe • ,unoq&to for chronic •f'•<h. l '°'"' to tho 
ou~ost.on tho< •nolyoia o< O,lon,ity in tt,o oy.Coc lorvoe tost 
, .. ,ublethal effoch In the H1cruto< te,t aro adoqu-'• iad1catora 
o! tho pooo!blo effects o< sod, ■-ne cho,ico1" of concern. TO,o !. 
not th• c .. , •• ovidoncod by th• rntenolvo offorh !nvolv"" to 
ao,olop ,uch • <••'-· we boliovo that oociH ot chronic ond 
oublethol tost• •"•' bo aove10,..a pnor to any turthor ponuttrng 
of ony prnpond i'SDDA oito,, indud!no Ph••• II •I<•• io soutn 
Puget sound. •• """•v• that thio posHfon i• cleocly ouppo,ted 
by Stat• ond Yodo«i law including tho Clo•n Watu Act aad 
add!t,onollY by SEPA and HEPA roquirHonto to conoidor cw,u.at,vo 
o<<ects. 

We t,el,ove that PSODA h•• O<copted a Uow in eeason!ng •• an 
.. ,u.ption rn dougnrng tho oonitonns progrom. Th• concun h 
,oga,d,og ••ehani- whe<oby eontamlnat,on can oovo off o.to. Tho 
study aoo.-o thot ,!.nifleoot ,,,.,-,,,. •• mobilo spoc,es will not 
bo ot«actod to tho oito. Th•• you oppou to h>vo dioeo,.intod tho 
oovo■ont or cont .. inanto ott alto by aohilo ,,..c,os ao • vector for 
■oro wldupu•d contooi""-<ion. •• bel(ovo that you ohould 
i,eorporoU o ~•oa<« doqrH •• biologkol .,,,itodng or ■cb>lo 
opoein. o■ p<oc!•lly i• light of tho <•« th•t you hovo ""t 
dovolopod • chrnnic ond oubloth>l to,tiog p<ctocol. ~•bilUotion 
of eontoa;nont ■ vio • biologic.,l reaooroo could roproHnt • thnot 
to oth>r c""p,,""nt• o< tho ,_ ehoin. 

W• """ oquolly coocornod u to tho levol ot •nolysio that w,11 bo 
p,,•»bl• with such • U•ltM aoaltorj"" oppro,cn. Tho da,_ sot 
yo" duiv. will cont<ibu .. llttlo to oct•ol d♦toroinotlon Hoit• 
,..n•g••••• prnblo■- onot. stot,ot,cally dori,od d,fforencea v,11 
not eorey much ....,ight •Muid , ••"Y bo o,guiog <•< d«stlc ona 
oootly oi<o oonogoaont chaogoo or •••n <looun. •• tool th,t PSDD>. 
o••• !t to tho proqro• to ,o,.,uct • boetor .. n!torin• progro• which 
con pro•id• dato •hloh io conoiotont vith tho nood to moh 
........ nt doc1o;ono •••&<I°" It. 

ln concluoion lot ao roitorato tho concerns ot th< squoxin rs,a•d 
t,Jb<. chronic ond oubloth>l tuting p,otoco.o ro, aroag, •poil• 
ohoul<i .., on ••001uto priority ~ any odditrnnol ,ito on 
ponutt,a. Tho South Sou•d oito io of aan,rnol quabty bocauao of 
concern• ovor curnnto raousp&nd>"9 ooa,.,.n<o and thoro<oro ,nould 
ueo!vo tho attontion ot , •••• '""" dovOlopod """ thorough 
■on!toring proqra■. 

I<• &pp<ocloto tho otforto t•u ho,,. gono Into tho .. DDA pcogro■ 
ond tho oontribut;on• tnot tho ,tudy P•O<!<>O »• ,..do towa,do our 
und,.-.to,.,iog ot -•• Sou,., •nd ito dynoolo procooooo. T"honk you 
tor thio opportunity to c"-•nt. 

• 

ljJ 

mvm •hhl• """',.,,_,to• mom,. <h.c ,o,1' """'' ••-ml fl,h ••< 
•h<llluh. •~""°'• chm,!< "bl«hol ""Joo of dl,..,nl ,!<, «Ol••"'" -, 
, ...... "''''"' '"'"•·-·"·' ~"''"""•· ;1 ••=• ,. ,. '"''"'""· .. ••"of<"• ,soW< >n,a~l mi~ p,oc..,, 

'"'°"'" •- ti,, -i<ods, ,,.., lo'''""" lo. <h• Aodm""'-'"'°" hLood 
,l<e •• ""'"""" <o •• ouflid<n< <o -« •<« -•••-•" «;u!,~oc. 
SO,o,Ld p,obl~• .. dmom<d. ,d.!,<i-•l flol; """" -, b< cood,,«a to 
•-<•bihl, • boob lo, .,.,opdo<, """"•-•< o«IO•••• S<&<io<i,ol .,,, 

'"'"'••• ""'""' joaJeotod '" loll, •••s-« '" <>•• o,Jo!oo ot .. ,_., 
""'""'' oeolooiot, <o v•=!d• mly .. ~,a,, of•••••""" of ,J<o -••-• •=••••~••• A -•• ,!go,,u, •-pL<o• ••• ••••>•'• •ouLd 0011 ,,, 
combo«,h• iofo~«o•• b,< if'"'''"''"°"••"'"'"•'""" b, 
c••""'""'' foc '°'"'°' •-•"•• 0< fo«hoc ,oo\,o!o ui mhh<d •-ol•• n,o 
«.,1,- of oi<o -""'"' •!LI ,loo,. , .. 11c1, diocunoO o< """" .,,0 .. 1 

, .. , .. """'•'· -· ,_ , ............. ,,_.,,, """"'' ,. ,. , .. ,. ,. 

• 



• 

Pl.(;[T SOLJNIJ WAT[R QUALITY AUTHORITY 

.... , JO ..... 

"'" J. u,...,, s,,.,,, Do«K< Co,o, or ••••• .. ~ 
,o Bo, C-17>, 

"·"~· "'"''""" ,.,,. 
., .. R,po,. u; """ >LS, PSoo• ,..., I! 

l h< Ao,ho,,<, ''""'"""' <0< foo, PSDDA '''"'~' fo, "'"' oo,,;oa<d <0mm,,.n<oo '<> 
,Owo,k,'8 ,oO •m0<0»"' ,t,., ,,.,,,o ""'""' , • ...,, .,.,.,.m fo, '""' s.,,.d Tho '""" 
"'••mm""' comm"" oo ,., ""'" lE d«•~"" ..... ,,, .. '""' 
rt·:'"""'""'"" '"'' '""'""' "'" '"' .. , ..... , ,. , ....... ".... n, "'"'"'' 
,; ''""'"'' ""' mu,< "'""' ""'~'"' <o '""" '"'' """"' "'""' '"°'" <O oo, om, 

;, ~" f ';,"' d•K""''"" or ""' '"''""" ,,,. , • ..,., ..... , .... """"'°' '" .... ,_ L 1 ,, 
• ~' ,.,,,mm< Pl•• "'""" " "''"'"''~ l, """'' oo """" 1h>o ooo """"' <of '""•) 7 S, "°'""°''" "•mf~on< o.« «fo«..,O, HO DO,,..,., o>ao , ... aboolu<o mo"""' 

:;:; :;,;::::'C: ,,'::,;;~,:,~: ,":, •,~';:,';~':,.';',:',:;"I" "'"'"" "" •O " ,..., mom,,., 
°'''""ff .. ,. ..... ,..,,., 
:~•,m•:::,,:~"';'h,:f w~~~"~::.,,'.~ ,:';:;•;::.,;;,;-:::••.,.,,'!: ,~~;,"; ',~ ;:.!•,~::• 
lho moo,,,,.,, O~• ,M>old ""' "" •o, ...,,mo•< '"" do,> >mm•la1< '"" >,mo "'"'"' 
~:;''""'',''"','"'• w,11 bo ,.,.,,., ,ad ,.,, .. '", Mhoo, ,;,_,,., ,o ,.,; fo, <ho"'""'""'"'' 

~.;,,,,.;'"' > '""'· '' "' ''°'"' ,..,.,,., • aot •"""' ,wo,. "' '""" »o,ld •• 

, ... ,,.,,, ..... ,,., 
Th, r,oot ,..,, n '"'''"'"" ., 00, ,a,,.,. .,,,.,,.. ,.., m» "' ,,,.,,, '°'"' '" '°' :::r-'"' O =o.,mm»,oo """'"• •O. '"'"'""" p,oo~m "'"""• '-d '" '" =•m•"= 
PSD~~eh ,m•":"',.w'"" ••• S, ,rr,01aN, lo,"' ""'DA'"" Too A"h'"'> fo,I, r,,, 

"o, > '" 0, '""'"" fo, '""""' /,orn <~Woo ac<,oo, ,ha, po~o, '"' PSDDA 

~" w, ;~""" '"" " " "'"''"' """"'""' ,. ""'"'" ,., "'''"' "' '""" '""""" d«:,:::'.h,' ''"';'~d Ho•<•"• m»m, PSDDA rne, .,o,~bJo fo, oal, m"'"" '"'> 
... ,, I ~ p '"\': ';••';:' ""o"' aod '""' ,.,m """' r,.,,bt, 1h" •'"'" '""'' • "" 

' "" •• mco ,,. »m, ,.,,~,.., O=odom '"" "" "'"''"" .,,,10 S, 

(j) 

• 

... _, 1, Tb, ,m, ""' •••• '""'""' ""'"""" !o, M=m• ,t 
diopo«i= •"•• h oqoLvol .. < <o !h,t ot ond ••>< •=dl,pu•h• •><••• Ho 
=0<cop< .. Lo "'"'" offoc<o -.uld bo •ll~•• •• ,rn., o!<•• hy a!opoHI of """''' .. ,.,.,, """' '""'""''' " ,. _,, '"'·~· " , ... ,..,,.,. ,. 
'°°'"'!fo«l,oi, -•«o• h,-f!old ofloc<o "'°' <ho 0!, .. ,oivo .... ,!too lo .. ,.,, .. '" ,. ~.- .. ., ...... 
M!•• '" f!o.Llu<ioo of "" f"4,o II "'=•-' Pl,n ,,,,.«, '""' 
m-,,,,d,d <1,, •-foo<!°" o! <Oo "'""" of "'"'°"" ••• oboo,,..t!<y lo 
<ho ,_.,._,, ,,~,, ,,.,, ro, m•=• ••'•"•• to "'ooh•"' !a <1,, ,_.,,-., 
14'<ol «o< oad ""'""' •• -• H! of "'' !!aal , .. ,. ll "'"• i< ""' .. ,'"'''°' <o adOO< • l>l '1 .. lo--hi< ~>• lo< <1,0< <,,< oo1y; <b• "" of <>• 
'"'"" •1o~ •• ,. ·-'· .. "'· ..... """ ,, , •• "'" ""'· 

"''""""' ,. Tho both,o«dc _<b,d, o••• [oc """""""• <h• ,!«• w!ll 
d!o<la1u<•h ,,,,_ .... .,,, 1 •"""' o< ,., do,<h of <ho ,,,,.. '""'""· ., 
oil of <hod!, .. ,.,., olto• ,,. ........ , h>•~•">""""' ,,.._!,. '"' 
N«dalo lh4' '" .. « ol tho '11h11 ,a<hblo "'Oa<m!" P"<« So=;""""'' 
'"""'•ill•• .. ,,.,, ••ro,.h <h, '""'• <hh ,..,'""- •=• ,., '"""" .,, 
'"'" 1 .. ,1 odop<<d •• "" """" ••-"••· "'""' ,r • •'•••• "'••" '"'"•"' bo<b7o«dc .-.oul<• •o• oa<b o!« •Ul So ,ov! .. od s, <O<o<ol O>'<ol'oph!, 
.. ,1,.,,. f,oo •"' '"'" to "'•~<•• H th.,, l• • ,,..,u1c .. , •cc-Lot!,. 
of'"'••• -«dot. ,....,,. -=d!•1 ••'"""'•<ho '5- •o .. d•• •!ll 
,,,,~,- •ho< a,<!o•• •OO•ld bo .,,.., <•P"'Oiao ,poo ,,-c!f,, 

""-'"''"· ,_ ,,u .... '"""'°' '""""' '"'"'·' -""""'· ""'"" '" '"' ..... ,, .,.,.. .. , " , .. ·"··, .,., '"" ., ...... "'-'"' '"' .. ,,.,, .. , 
o<ud!•• -old no< •• "'"'""' boco•o< of , .. <0•«k<!., 4[opoHl '"'"""" 
"'"' •••Id oo< •ll~ <Oot .. !no<,4 -<o«al <o •• "'"''" o< '°"' •«••• 
-J. Tho <••< ._, O,,, •••<•od po< ,., lofo<a0<!- p,o,!d•d ln t1" 

"""' '"'". 
•••-•• ,. •• !ndlco••• <• <ho th••• ! ''''• d<odo••• ••••ly lo< <h• ,-,,..., ,, ,, ... ,, ""''' ,, .. ,,..,, ... ""' ,.,, .... , '" , ... ,,,,. ,, ··- ,.,,~. ,, 
"" • .,,_; tho< ,.., ..... ,_,,,a !n o!Ho•p ''°'''"' _,,,Id o,< Oo oc«p,-b!o 
fo, ""'°''""'• ••=-o<« dlopoool. H ""' l,H ,, <ho oolOOOI ,_,..,, .. , 
•"••- <o "'""'""<ho'"'"'""" •-d!•l oo«- [o, clooou;o. 1"• tsll!l> 
•••""" do oo< =<idpo<o <ho< '""""'' <oqu!do, •-••l ""'" ,.,,,.,, ... 
•Ill ,.,. .i, .. ,.1 '"'°"'°'' foe d!,,ooa! ot ., ... '""· 1, i. p,,nlbl, 
tha< '"'""'" '"" o<ho, ••"•'•• ad!vl<!o,, ,.,,. , .. 1,olloo .. l,to•oo••• 
lo th, vido«, of S•po•'""' ,,,., wjll pm"""''""'"""""'""" bo 
"'""" fo, ... ,,..,, ,< • ,.,.,. •«•- >loo. '""" .. , •• o~-,,,.,f=< 

"'""' """"'" ""''" , .. , ..... ~"'''" '"'""' '" ""'="•··· opo•-·'" "·•··"· 
.. ,...,,,, >- c_..,, ••<<d, n,, ''"•' "'' <••< h•• •••• ''"'"''' ,, '"'''''' 
<h, ,soo;. ••••d" •••~" ,l<h «go,d ,o om, •h!<h ohou1' b• «o<od lo,,-,;. 
o•d ,,. !o<o•<• SL hoo b<oo ,,l,e<<d. 
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S- l. St-dimnl 
Pra,nm Policin 

S-%. l'°l'llp'llm. ror 
Uaoona.uctOp,i,.. 
W.1.er Dhpc.1,1,1 

7M ~ pallilltlMIIII IIC ~ ~alltweUd IDCll 1.aaa mllllo 
llilDll8lill.lalllilldln1HI ~. mthdlii1nk ........ 1Mlilla pirtorilim llr 
.... Uld.11$m. .... ._....Jp,Plllilp~ 

1, Ml~ai:uomwilllaMI.IOwud~IM~OfKdl, 
-· 111111! hp! !laomd lmia Lllat a,..,. ~ ...,.. IQ biQIOpal 
1..,.,lliaOI' pwca~Mllll dll ID IIIIIIINI. 

t. Pcopa,m IIDtllaM • ._ ,oldmjp111-1Mdilp:mal01tl!dl-..U.$bqukl 
r111llltlll t.11:~""uwo11lll 1M~olc;1pa11m ID ~-I'~~ 

e. $M-•d-.pnlll' .... C~lllaJ~Glf'P"',11111 ,-.) slatll 1111 
~ ._ ,_..11:, 1111111-,wlOl .-lalelltllldilamtl,iJ,IM 
Glplll!IRlill'--•tk:~k>~ ............... 

r,,- ....,.... ..... __,,_..,. ..... ,.... .. llldr~•-.... · 
tivlli!iL] 

!tii.+6'-ilir.M~-......... llllil..i...;,i.-:-•Mlilt .......... llllllii. . .W:-.. ■ ..... 
;;:;U&:;;::::::;::;:1:::::.;::=a:.::::;;:-:::::;:=:::=:;:.:::■i;iiUI=:=::::.;: ;:;:: . 
=~~~t."~~===~::-:-=:~==~=!r:t:m:::~ =====~~~:ii!'::&~~==.~== 
:=:;::...:~.u..;.::■:..:-1•.;.;.;.; • • ... • -• -... +iliiiZii-.li:r.:::~,;■.;:.;::;:=. . - -- .. . ::::==::::.:::: ::=:::::::-:::~:::-:::=-::::::: ::::::11: :::::::: :::::::::: ::::;: 
,ii1i.ii.,iii;~iili.iU:.:ili:iiii :;,;--.a..;.M.::-.....r..•...._•-==,;:~:.i..i. . ·--·- ·- ··-·---· ... -- . ... . .................. -..................................................................................... .. ......................... ......... ........ ._.._ .................................................... .. 
~i~~~~!tt.!::~~-~~~~~1~~ 
la -• im1 'ill! tll~ dnl'l EIS ■11111.■dg,.1q a111I i,IIIZJllli...i 11po11 _.,, dis., 
patl -w1m, IM! A1111lioril)'W.ll 1pmti, .... 111111: lfHllaUII 
local~ IIOllill--. _,~ ID 1M --.illll!NI. 

21, lbo111m11C',_p,lc!f11 •4l'Odfldl* ..,....,...-.., "'"'"-uprJ,1oo SO..ild.,,..._.~ .. --•1>1111o,:!qQ!O_r,I_ 
a,dllDdllp:a ol ____ DPIN..-.iin"•~--~-
...-.,.d.....,._IO..,_C"-, fot ~--..<ll'OOFIIMl...ff'41l--........ ~-• .... -..,.tlol !Rqllftll. 

U ec- 5-1ClltMI Ei,oioplOWMIIC,pil-- iar-....,...,.._._ 
'l""l""'l~ ..... Clcam•p4111..-ln .,_.._. 

111 
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S-.1. UIK'OIID.ned Opel 
Wal~r Oi~...-,1 SI.,,_ 

-

I i'H'Yr'IJ("l"I ........... -.1r ..... r,:_i~,~~-_...._.,_~~~~--..... ----------•------

Ail~f ~pti<lm ~ r~ WQA, ,~t rooo-mmcoo.11,,;,ns !l\.l•I ~(M p,6r'I Df ,i,,; 

P~~i SOll-114 W+u:r Q,,J.J1 r:, M~~•• fl>~ tQ4 i~U b(: ..- Ill' ''-'I'" ~t=~
""" atl.d lea.I ~llltt>t~Li ~ ~ lDII aa.!.al 0~ ~pc;,wl> re,~~
~•e<l <>pcn-.W 11:i>pm-,J. Uf'"l.lllt"od, allti..to ml ~q=~i~U 
prollijpii, ~ff1llc.irf'l'a,:i~t1Qlld n!l;I ~ u -.ty{IIN:lvdi.al 
,~ucnJ.JII! IIUIIUr jlfOSl"UTl.:I) IQ@llll)rm w ~ lodt)plt!ld re<Dlllll>todl!.....,_ 
~Id IO coa,,t,H!DeO A..:I ft'Oi'-.1,_. ib.ol.l b.o (;(Im~~ wi!UIII 01\e ~ o1 
l~poo~ ll7 P'SWOII. .-..,.aica ~ -c Kl wt1tlia ~K year ~ll.lJl ll()C"1 
ltlt Alll~filt-~ ID t-cqllCII &&CIIIU!la)a IO Lil.iii.- t:i.i!oJ.L 

1lir1t1. Ollta: ~11 ~ ti, l"SDDA-1 fl~ 

I~ FSODJ\ f~ ! "'part ii~ ~•piii;iaolf«Qlll
aic,ll.4,n- "-""-I~ ~~-n~5-J. la 11411p11,n1 !'h,u,: l 
u,oo-~ I.tic All-ll!Qn~ ll lKII rciq_~ -~~Ill lO ttMl..:I 
.ii.,.~ --~ 10~ cot.Ill, ~l:lDJ,, ~la~l"",C
l'baK JJ ..._,. lo ap■;■od kl II~ 191:le-l 

n.: ....,,too.vyllju,p,tl..,. ,~..,,,,.-~,~ot!k ~-Ill 

J'l.Ui'-'<U~°"'""~o.p...i~1' 

~ ~ol!~ -~...., i.a, Ev.om~ :w,1.nic, 1A11 
Tat<llm.ll, un<JAIO_.,. ...,__ lb! <11,j><MJ.ol~-llai.o.l 

t».t ""'"IJ. Lba!'SODA~~■- C..,.."--' r;;il<M !'SODA 
f'luN I llilM J M llapll,n~ 

• =======~::.:.:..:: .. ::::.::::.~:-::=:::•~=.:.:.:.:1::+:.:=:...:~= .. :+.:=...:: ■ =:..-::+ 

.. 

• • rr'l'Tr•• r'I' r•• • .,... • • "'I' r• • • • r ---•-------...... --::------:--:. •• .. --r--~•-::• 
•~~it.~~:..;+::.■:F, · ■-==•r=:,=~u,:~~~:::.:rn.:.:.~~ 
~== ... -=~=-=-=====~======~=-::~=~==-======-==========-==~===:: =•~==•=~•,:.;:,r4iiiri:•~.;r...~-.-~ ..... ~iiiiii.i,--.i 

:!=~=--========= =:i::-:::::~=========== ::=~===-==::::--:::::-=======: 
·~~~~·~~iiililil,i~~1Mili.i.,.;;:~iiai.ir. r~ 

::=::+::::::.::::::::!:: ::=::::::.:::~==•=-~=======::+:-:: =:-::.;:-:!::::; 
• :n:#!?7:~~~;:;:~~~r::':r::::r:~~ ... r-T:r• ~~~~~ 
::::!:====--=========.:::.:=:==:.:.: ;:=:+:::.::..::=~=-=======:= .. : 
===~: ......... +r~= 
~11111tki'l! .,--(c..p,,.-:!1-t ~ A."'!kPSODA. "'- l 
M,,11111_'"...,,_).. 
ea.p-.!S!KMa.a.a~ PLa.11&~C..pN16<:Jlc1W; PSDD.Af'IIMC l 
~-! .li,:-pol'I).. Tbo:~tllllpilftl -.l.ol.lllar~~-U;C 
~ IUpll • ...,.-t.,, P'SOO"'- b*~ l>J l,;Ql~, 
a,,,:M ui,;J1■g111111,tll.-l!xlll~11,p;i-•~ 1~ 

[lfOll'Llll,'I 11W ·-~-~-!Jl--®1Q. 

Dw,,.-.i,.,...,.,._~-._(~.,.,.-7<>1lllo P'SDO_., rt,aoo 
1w.-,_..,...,,_)-

r>au, n>aaalfaal,L (C'tiapiu~ol"ll>c f'SDDA ~-[~I 
&.,p,n)-

....,.■-l~•lllllp<QJ]'lffl ~p<laoc (ia,p: ~<)(lk E'SDOA fti»o I 
~baaaao,c,,, E't"f"'n ). 

us 
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5-4. C:illftaird 
Di1p::ml S.._..rdJ 
rw Scidim.c,■ 11 

S-lii. tliulLl■ Jiff 

Cori..!!Dld Dispm&I 
:SitnJQ,iiJ 

Cbi■plQ aarOf !lN:N PSt:lDA-IIIIUIQ&r~<,;1~ 1111,or 
JMlbil<: ICl>aD ,u~jfEI ID '"'1.IU!Qnt)' _, 

UCIM Dua: A.8 llaerilwi4 I■ J'Si~ I'• I Miu ... lwp,;>n-

J~ ~•for lie ~PIMI IU.ar.~ MOll;ldooet 1, 19111.j 

E--.,N81.1~p1N-.1ti,iqalaliD■ •...._.bn,11Motdilp:,Nl 

Oi'~l'fll,pmw.nlllUlaillllllal iloi:~,l.q(Lqd■ ~-6octJe, 
lllot!MP,2 Md UlaTMll lltNI t,;, ~~M--ii11W .... W1Ler4ap::ul 
ail_(ljalatllidlo,:lbof"Lllo PSDD.A ~ T'-~b"!l;l■a....l <IIJ• 
p::ul -W ~....,. ti, 5a;,qf, AQl"CIIM j:ndl;im-. UIII "-i llMlll1 o,~put
~ la lff-ims ,;II"..,..., pm!lilll b JM-Oi' ~ or 4rw£SJ 
lll"'~U!.11 ~ 1M P.2fllllllll& T'4I ~ilf1MM~J~l'd-
a,11!,il,1Q ~ ... ~IM:lll!M!.li:OII ~Ol' ........ ID3!MIII 
l:lii--.111 .... llfilclllha'IIMl-..i..111 i..*~ 

1!1_..,.,...1!!,,.-,.~.ii.aJ.-1..-u.llFlldl:IH4'1'1WE"'r• 
Ul:!lwQ~~-4'11~• Jllllllli:.o.:ll-1~1:11;:L~>vl

-~ 1'1wiuudl,fcl9tad~-•-ell•ll-11111tt _.,...,,-a-~-
luptDllllL: Allllfll.lfll.lifi&~t,~1, 191W. JwlEpl~ 
~ti,J■i,-1.1~ 

I~ .&ltilDfl._ta!C■ll ........ ~I 

~"::-::m::r==:::n ~!t::::11-:::=:==::=::;::=:::::::: ~=====:=:-::::: ::::::t 
·~~=;■:; ...... .....-. ........ --..-. ................... . .. . ......... ·- ........................................ -
:w: ========-~~====::wu.::=1===.;:w:=:~w:;wu:u::::::: .................. ~ ..... -t,--:r--=--... -... -.. ..... ~..; ~===-==;~=====-==:.~-==~:t=..~a1i;.:~ · ;..;;a:ili.iiii .. :.;.=;:tw:w:;:::t 
:~~ -~~=-==~====tt~===r:~~~tt~~=::~== ~~~~=~ 
~~;...;~:=•~~;~.::&.;.;.;.. :fiai;..aiai..~~~.iiwit.~;.;::~:U~.iU, 
-~:r:~==:::.--:r.u:i: ~==== :r:m:::=::=n::;::: ~====~=~nt: 
~~lii.i:■--~~~Mi.-~~·~~•-..~..-w~-...:iii,,.;,;ii,.i: 

-:=::::::::=::;:=-::::=::::::=::= ~===•======: :;:ua:::: ~==-=:=::;=~=~=. 
;~i~rnm.mtiilU~~~~.~~~k~~=-. -X~ -·~ 

....,.er■ ll;II,: lll,p,.RV1C'!,1;1t1AJ,lill,19'l. Aaippllia.,....'llf(IDOkt 
1, l'MI. Cgapj,N J'-IIClloc:II mtliDa.,. 01:toMr l. 1992. 

~ 'Ml illli:lwM. 'nll!.o<Wwkb..._..,....L■d.Jocalio-r,
-■•1,;,mMllmt~ •tlODC!IICll.caclM."-lW'titm_.orn..i-
1.1,~1 

~ IUII Hllltnale 11-1,..,,. Of 1k •llli'l'HII '1&DWI) til ~,.r,.,,za ~
!all ol lfllll[J-~ Clllp::ul Ii* Tim Modtsti&IJ.Clllflli,l.,,rll!" 
-tL,. JoclLJolil, ltlG CDILa■lm.1111 cli.ln,a.-riMic, ol llollimelm plOJ«lod ID 

DI! lltiiEllfll; Llll, tr-.aill■ ~ 1.lu, IUICOII !Ml •I.P' tw;. ··~ or 11 llillllhlWr 

m 
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LJCPA~TMENT CM' fl",-IERIES 

"'· Fron>. U.oboG• u.S ""'>' c,.-,.. of ._...,_..._,. 
soo,,1. n,,t,.o< 
e.o. - c-m, 

111,y 1', ,,., 

S&ottlo, -""'-'""" ,012 ◄ -'205 

""""°'' "'"'' """""'"""''ta..L """''- "'''""""'· _, """ -a..,,.,..1 s.c.c s,,;ocr>.00 1'oc0m"'-) Af<""<lii - unconf"""' (4>on-

w.,..- "'-.,,.,..i ,,,,. - ""'"""'· ,._ n c-="""' sooth --, 
""""'· """""""' 
""",.,,.,,..pa-. ~"'"' of "'""''" {ID"l ,_ ,..,;_ U.O """""· "'"'""""' ..,,,...,,to ""'offora tho ,o)u.,,nq -ta. 

- ata.Ety <>I - """"' II """'"" Of - ""'"' - Dc"'9' o,_, 
"""'""" (PSOOF.] t.> crnply "1th tho Cl°"' 1'oC<< i.ct-,-ld be d>a=--i 
lo "'"""'' doLlll. =• ._. w be "" inho<ont oootr""-'ct"'" ,,._,., 
""'M<i-<log<-t>oo ,.,..i,=t of , ... Cl..., \ioto< >.ct ""'tho ""'"""" 
of oJle,,i"I pl•""'"' of "''""•l wh.ich w;n """., on-a,to "'f"'<."ta u> 

""' """"'"""''"'' ,.,.,. 'rbe relotiooo4' ""'""'"" the .,..,men, of 
....,_., .,.ta,Ltl• ,n PSOO\ om t~ u-e.,-., on l.ooo ,..,.td be 
"'-"""•-- -.w "-'l cJ>o ""tor"'1o r-<"'O ....a et,._.,,_. bo ~l• 
""• la00hll1 

.,_.;. ,. ,_ on tho ,.,-10 ·•""'-· """"'-"""" ot tho 
""""""'';"" ,l<oo. n.. ,.........., prq,oo,d for e,,,-,trolhng u,, "'"'l>ty 
of..,_,;., trat wu) be place,j ot """"1•p;,co\ve .,...,. will define the 

"'"''""'"'"'.tu.oh""° SO p!oced at th""• o,u,s. Tbo •="'l" "'"''"Y 
of <I<- ..,u,nol, """"""'• >S "'l"""od to be e-,no)do<Bbly ,,...,., 
tho<, th< ,;,,ndel.-. aJUM. nu, ,. ""'"""°"' at ,..,, ""''' ,n t>,,, ......., 
II !EIS >,at _,,. t.o bo -)<od, lo .... ""', U.0 "°""'-"P<'""'" 
"""' - ......., ,...ch s,c. =cioo II duo to th< ·c.swu,,· wh,ct, " 

- .. cl"°""" -ta Br<> pl,,<>ld on t,;,p of """" ='-"' _, •. c.r=.,, ,, • '"" " fooocl to bo handl,nq tho -
,_,. ;,, • givon ocea ooo '"""'"'""'< '""'lcorlng ""°'"" th< oita to bo ,t 
S,t< co,,,,.t;oo !, the stM<lard ''" that '"'" '""'"' bo _,,,.. to ""' cl""""'""""''"""· 'rbio ww)O cmply W>th tho on<>-bock al.dltl<J 
pro','>Own of the C)oon "'""" ,a. 

• 

(j) 

'"'°"" TO W"UNCTON D"AAJ>!i><T Of ""'"'" 

.........,_,..._, In•-·""' 00 j} ,~,., .,.,, '""'· ·-···· '"'' 
d;•nm• »ch [ul "=, .. ~Ta" =d R•ody Coe-• of""'· ""'"M• -•• 
"''"" ,.,.,.,. , .. """" ... '"' '"''"""'"'··· '"" """ "' "" ""'"' "" ,o,,«rn• coul< 0, •dO«•••d ,, ms m, <l•dfl<>"=•• Th, foll-lo, 
'"'I""'••• m ,mid•• <o am« <h•• ,ll <h••• dodfic.,lo"' "'"' booo 

'""'"'"'""· 
... ..,.., 1- Th, «loUoa,hl,, of t•• ''°"' ''"•'- <o , .. oppL;e,Olo .,,tJo" 
of ''" l"l<,o ••'« A« .,. 4.,odb,d la """ lo <Oo , .. ,. I l't.lS ..,, !o "' 
'"'"' Il om (.,«1 .. \.O'l. 

"'•,SODA-.. ~, ,i,. lo <m!.c,o, •i<h •••ml polio!H ,.,.,.,,.. lo to,. 
fodmt ,_,,, ,i.a.,,, S•••do<4• •••"'•""" C<O c" ''" LJU. T1"o, '°""•• 
do4L •l<' .,.,, • .,.,,..,,., of ••'"• , .. ,..,, '"' ,.,,, ,o u, • .,., s,,,., >"• 
'"'""' •"••• ,_ ,..,,,_.,,. )owo"OO o! •Oto<""""'' i• ••poc«d ••doo 

"•""' of d«•o•• .,,.,,,1" '""•••><•••bu< '""' o, oo """ '"'"" 
lo,oclo "' oo<id .. <,d 0<,o•d <h• •"• '''°"d"iH. - P>ODA '"''" .. , .... , ... , .. « .. , .. ,. ..... ,u,. '"'' .. , .. , .. 1, """ .. ., ... , ••• ,. 
dl,cSo,1••" oho•"••• "°"""""O• ,.,c100,d •• ••" o! ob• pl=, ,ill bo 
'°"'""" <o v«Hr '""""'""' "" -,._,,, •''"''-'" •!11 •• .,., !f 
"'"'""""' loaloo<,, to•• 1, md•d. 

Tho Cl"• """ ,_, {cw.\) •••'·°" •O. ••,obllobH = •lf« .. •b"•' ,pp,..,b " 
.. ,.1,t, '"' ...... ,.. ,, .,. ....... "" .. , .. ,,, '"' """ ., '" """'' "'""· .,,, "'" .... ,,.. ""' '" "'""''•· ., .... , .. _,.,,,, .. , ... " ' 
" """"""""" ,,,., .. •"•"" '° "·· "'""" ... ,,.._... '" ,.. .. • 
.. ,1-•"•• <0oulatloo• ("""'°' 40'<SHLl '''"ll"""l ai. ,oquh-., ! 
duifi•• u., <!,, "!m< 0o,1,....,.l>LI> ,..,.,1,, '""'""" ,Horn•""•"• 
"'• nooolo,.••'" •""•"•'" "' foll> •=••_,.,, •Ith ,hi, davo• of <ho OILo ooO all ,, .. , ••••••l ,.d S<•<• l•••• ••I! •• <ho Poo•• •=• Wa,,, Q,,,!J, 
A"lho,!,,•o N•••-' F1on. Th• ><OU. , .. ,, I ,., !I do,..,.ot• bo•o ,, .. :,,, 

. ·-•'"' ......... ,,., •• , ....... lo""·'"'"''·"""'"'·'"'"' ,-="'"'• aoO "'-" ~••• "'••'1" ,,._!loo Oc!on<Hico!lr--d"!pod ... , ... ,, .. ,,,, .. ,, ......... ,,~,., _,,.,, ... '''"' , .. , , ........ , .. ,, 
b•r••• "'""" ,,.,,..,.''""'""lo'"'"'"''"· '11 of ,o, .. ••-•• ""'' 
lo 0<ovld• n!i.Sl, ,,.,.c«- of oodo, """"""'• 

TI~ ouLa,11o" ,<•<o "'"'• o>o•F' •• >•••id•d =•o. S•c<!on ,o,(S)(,J o< •Oo 

Cl,oa Wo<u '-'• '° """'•" •< '""" o, flll ,_,0<!01 ,Ooll ·• '°"''"" 
H <hon h • v<ae<!ca>l, oll<rnoll" <O tbo p,o,o,oO dio<t .. ,,, •Ol<h "°"ld 
Oov, ''" , .. ,.,.-"=<ho''"''" «o•r••--• 00 l=o •• "" al<mo<i•=• aot "''' ,,,.., ,1.,.,,,,,., ••••<•• oovi,_,,,J •=•••••oc••• 
,nce!c,bill<> <••••••to""°"'" >o<O 0<00001< (<0ol, 0,011,b!J!<,) ooO 
..... ..,... .. , {,,,,.,., • ., • ., of ,., ,-u,, of "" •- ~ • .,.,_,,, .,. ·-· '""'' , . .,,.,_ 
""'"' """-'• <ho '"•~in,<ioo, of ,_,l5oo<O •!<h <ho oslOollnoO !, """ oo • 

"•J•" ., F<•J••< '"'"" • "'""'"" "'"= •'1'"" oub)oct to fvll 
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Kr ......... TJ<obo<I; 
"'1 12, ,.,, ·~· 
Io odditioo, • oarumont to ~ll>\I °"""'-"'-""" ot t"" ~•"" 
i.a - in b>t11 <1>o "'IS°"" thO -• plM. 1be y,ooral ~ 
in Pogmc Sam; -'-"'<s on:! .... _,ud -· "'- - to tho ,_,,.,..., reg.u.0t,.., of pc»nt B<»IT@B""" of storm ,..u,r c,,tfallo """"1d 
bo "'-"""'SO<i- 1Wtlygia Of .-t ,:OC.,. for JW><=i<ol <...,.,,. ll> 
«l<1imorrt VO,lity ....., oh<><rl o 9"flO<Olly i,p,>,lng t<..-.:1. 'll,e Pu9Bt ""°"' w.tor Q.wity -ity Md tho _,,.,,,, of !!<>010\IY ......., pl>ME<l 
o,wJ - ,,._...., t.o turthm" c,;,,twl ,np.,ts of tx»<icant& int.o tho 
Sruno. ,_. Oafforu on, ontio,pot.ed to furthoc ~ tho q,,o.Uty of '"'""' dr- ..,..,-;.,1,. It i• """' lAp:,tunt chot u.o l'SIDll 
""-1t Pl.on n,fioot tb ... changoo Wltl> p,ogr,,BSH.,ly -
•- ot tho di.op:,ool ,i ...... tM ....,,,.,. ..,_ial. ....Uod 
~- As tho off"""-""'""" of ti-. cont=1 ,,,.,....--, i., Ult, 
,,,,,_t«l ..,c,,,-ial iO ._ ... to - 1 .. , """""'· .,,_. will 
,,, ............ t1y bo i.e.. =i.ooo.l• fO< ronti.mWq to all"" opon.-... 
""°""!nod~ of --1..ol whi<II llli¢t onto.ii 1-"t-> on-,,. ... 
lihlle "'jo< ~ta io ~" q,»lity""" yot t<>"" c-li•od, • 
.,.._ pl<ln o! octioo >iri.ob ~ this tut=- carliti"' ""°"ld bo 
delinod-' io<l...,,; in tho fitiol ,_.,__ of .,_ ~to. 

r£rs, p.4-,., _..., 1, 

... -- otota u.,.-. Will bo .., •s,giificant" - to~• «- ot tho Ooll,,..,_ ""r' 41-1 oite foe Ulo d<o:! '""""""· 
- boll- this oectioo ,_ to ho ""'11flod to hrlicat.o tM 
~omod oito la o _...., --, "'°""""" foe =ob ot tl>O "°""""'" <Sf - ~ f0< <1>o OO<tao trawl fl..,11«1.;, Ol tho -= .... """'"'"· -"'"- lJopo,:c to <rob ot .... pn,forro:i 
oit.o will be !OiM<, C,at thLa .. .....,u.,n i., - °" o lbm.tod -
Of~. 

It I, et,,tod, "inven,,t,,,,.t,, r""""""8 "°"ld not be s,giifi=>tly 
J..,p,,;cod at the pn,!"'7:od Port ..... , .. ..,_..,,,,., aito ... <mtr the • ....,.,.ti,_,_ P"l'>«I ood, i-,-.•. "nu.a Ooctiotl ...,_.J_d be 
,__ to """'"'· • ;q,,ca, ,;11 bo ,,;,,,, , • otd t>• _, a;-,_ 
por•<><l io ol>c 161 """'""", not W>O i•,-

rEl_s, p.4•'4, .,..,..,,..., l, 

""° st,.tm,ont U!Ot ·=•11, the oit.o >«>Id bo "I"" s""""'"" • 
y,,or. • ;, ~- w,<11 aH.o cl= fran &reh lS th£"'9h 
.JUno lS &<i "'¥_,. 1 ~ ,.,,,,,_,. 30, the Pon ,.,..1 .. a.to 
...,:w bo _, o rota.1 of"" (6) """""' eocn ,-r. 

• 
public ond ••••oy , .. ,~. A•oll••••••Y ond =•i,...,.o<•l p•o••<•lv<ruO•• of 
•P••o• ""' othe, coofloN ••• .. ••1 opt•••• ••• •• t,,.,, ioto ,,,,..,, •• ,,, 
,,.,. of •••h of th••••••••<oo•. llo,oaf•o••• ,,..-,<•• •I•po••' of ••••••• 
.. t,,iol .. , no, bo tOo ollovod •lto ... t!•o fo< al! p,oJo•<• .... ,, Oio .... l ... , ... ,., ..... . 
bawllu..>, ~o .... ,,, -•ulol ,h!oh lo "heu,,o.,"-, So d!• .. ••• " • "'°"' •"•• Co,po' .,t1_,1 .................. -, (>I FR""'• ... , )0, \OS" 
3) CPR 120•110) ototo thet d,, .. ,. moto,!ol 1o oot o ool•o •••••• ,nd th• ... ,-,.~ ... ·~••<= ., ... ,. "' ,,,., •••. ,,,, ••• , ........ ,. o,, •••• 
.. ,,,,,! tO•t would Juot .... , .. ••- •"-'••lloo• woul• •••11 ••••••• ••••••• 
o••••• of .. .,,,,.,,, lo.,, lovol• of '"""''•'• of coocom tbon ••• ••'=• , .. , 
....... •o ••• , ...... ,, •••••• fo, ··•po••· ...... f!llo-

... ~"-· ,. n.. , .. ,.,, , .. , , ••••• , ••• -······ ......... , • '"""" .,,. 
•tll hevo lowu l•••lo of ,,_,.,,. of oooeom •• •o<lood "' bpo<toot ooo, "'' 
1• «!o,..ucod •«o<ol ·-• io thi• •-·••••pon•• ,Oct!OO "'' in <>o , .. ,. 
•>•o, ft <• proOoOlo thet <••••• •oo,,,. coot,ol of .. ,,,, .. ,. -, ,, ... ,, fo• 
, .. ,,., .... , .... ,,. ,, .................... ,. .... ............. ,., .. , 
, ............ ,.,, .... ,., ................... , .. . 
Ao lopootoot oool of """' 1o to ,. • .,,., .. , "'"'"' ,, ... _,, •Hocto ,...,. 
••••1od .. ,,,1,1 to tbo ........ ,•••• ••••· ,,,,.. •o-,!•• ... , oot ,,_,,,., 
to "'' , .. ,,,1, •••••• of ,,,,.., •••••d! .. ,..,,,,,, ••• •i<• .,....,_., 
,_ltioo " to!, ,,-, Tho OOodl,po,o••• 1•1'01!00 ISit• Cond!t!oo !I •• , .. 
1001-• of, .. Pb&,o I PUS) H • l'-"!tlag eooditiqp lo,•'" .. _ _,. 
••u!d , .. ,.,,,.,, •• obooa•• io futu,,. ..,_.,,. ,,.,,, ••• ••• po•••••• 
option, thet could b• • .. ••••"'• If •••• ooou••· n.. fi••• 1, •o ooo<iououolr ............ , .... ,.,,, .......... ,,. ,,,.,, .... ,., . ., . .,, .. ,,.. .. . 
,., ... •• to ,11ow "•"'• ,.,,.,, of ,.,,_, ,,_i,ol• of ""'"o to ., .. ...... """" , .. '"""" .... "'"'''""" .. "" .... , ... "-•"'"' eood!t!oo to, oito ..,..._.,. lo<b op••""• -, bO d!oouo••• ot ,._ ...... , 
•••••• ••• ,, ••• , ""' • , ........ •<to ..... ,, .. , ••• , •••• _ ... , • , ••• ...... «, .. """""'"' -, ......... ..,.,_ .. , .,.. 
n., .. •••••••1••<•• p,ovi•loo• of tb• Cloao Voto, ••• ••• not ,ppliooblo <o 

•"'•" _.,,,., .,, .... 1. °'°'"' """''"' lo "'"'•t"' """' "'"'" ""• of 
th• .,,. vh•I• So,t!oo ..,, •• tOo ,... oootoio• tho .. ,10,,,.1••<•1 ,,ov<••oo• 
OM •P>li" to .... , dloohe•OH• 

.... .-... ;. ,son,,•-"•• '"""" ,a, ion,•••~ ... ,._,,, ooa•• •' th• 
PS.(IA woich !n,1...,, oet<ono to ,,.uo• bio•oo<oo! •ffo<t• ••- ••••"'"' 
oont-tootioo. •• • po« ol '°" '"='"'" .,.,. • .,"' pion, PSDO,, ••••el" ,.. •-••••• •• ....,_, eo••••• of •voloa<1oo ,,., •• .,.,., •••• ••• -• ,lt• 
.. ,.,_,,,, ... ,,o,,o, ........ _,,, •••• , ••• ,,, ••.•• info, .. ,.oo •• 

ooll••'"' ood ••••-•• "'l"'"""'' "'' •••••· Th• >SD .. "'"''•• ••11••• 
too, ·• io p, ... ,_,. to do•«Jop a p,opoHd ploo of •«•oo vhich «>ot,.pl"" 
,,.,,.,.1.,1, h•ah<< "'"""'• ot d1'po"l •it" ., ... .,., , .... .,, .,,.,.,, 
!.op,ov,,. T•c""olo11 <• ''""'"'"•• oru! tO••• ••• ,_ ,...,,,,,, bola, ••••loped ""'"'"' .. .,, .. ,. ""'' ·- ... , ... , "'" ..... ,, ... ·"-""' .... , ... 
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Mt=o..., W>ll "'!fil.CO -.,..J.vo """-'t<>r"" to - <ho lowl ·--.p ..... ,_,, 
PI .... note toot st.ou ,-uw.,. "'=nu,q ~•"lie l'<"i"" 
-"""' aro itlclodod ll>""' 2'0-110 oot W7IC >20-100. 

!ES nrl>nitol - • !£IS, [:l',I .. - ;,, t<><t) 

A finol '-'""" of <=Oi.<lo<ablo = to ..,.. «>lo<oo to tho ~ 
usod to _ _.. tho """' of lap,,c-c ""' roto of diBponiOn 11t tho 
Plxt ...,.,... and Port -.i <h..---,ivo """""· n.o ..W ~ 
.,.... bo ,_,,__, ll> thl.o ,,qor,:, to foelllt.oU on a=uroto --,_te 
of ~I .,_,.. u..t - ™ t.o ahollflab , ooo <It tho -~l•I-. 
l. Nill tho~ mat.,-i.ol bo o <hie>. olony ""'''"" • 21 l'O""""' 

'-I oolldo ""'"""t lfl' 2-<l and 11-0,J, or will it Oo 
roosolldotod ...... i,U (W 2-38 ""' !I-•>J hmving o ooll.do 
<mtoot of !""oib.LY SO__,, (Scitink"" o.L l074)1 

,. 10 -- "'-""' of u,o Hdlloont ~ 11t - ~ of 
~ ff ao, o ~ vJ.ll be ,-11,; (ot ~ly l OOO<ll) 
"""t41<> -., - aim>- t<> '""'f> '--'>o lood (fl',_., md II
"l• o,, ><ill.,,_~ - o ...._, whllo oitU.., atill at tho 
<'Ont.or of tho dJ.,p:,oo.l """" oo that tho .,....,i,U o:lll !.oll 
wl.Ulin o -11 """'2-11>; o lSO lox '1iaoo<.or {fl'._.. otd 
1HS)1 

1',o ,,,,_,,icol nme1 usod to - .. oroo.l ,-CU .. - that tho 
mot.ori.ol """'41tlOd 21 poroont; t-.i ..,lido .,,, '-""'-tho_., of 
tho <tispo,,ol """" """ld bo 3000 ,_ "-'• to o l l<l»t ""'9" - _ 
dotitv;, <Uq>lll\l Ip 11-29) . ..,_,_,tho"'"""""' of tho up,rt ""-'ch 
- h,ol.ogical ,_et> fun <11...-1 at dioporm"' Oiu.> .....,. 
that""°' of tho - will foll•• on intact"""' wltl'lu. • l.l 
""'" ""'"' <PP <·94 oni 4-l09). "" tho ....., t!toe the "'f"£" .....,.U 
tho m,tor,..1 to""'"' tho =--•vo prcp,nieo of o olorry -tlich 
will """"" 10 to~ '"l'ld!Y ""' tli.lJ>ly"""' • W.,. .,..,. Hl> 
•-9l _, •-1oa1 . .,_ .. ~""' '-"""P'tih1o. 

- pr,-y l,p><t ...,._ ~ tJ>o d.lopenl"" >it .. "'" """""'"' to 
i.J><I'"'" - tJ>&t ~,11 <.,...,. frao iso to ,ooo 1.... On,,,,,. 
11->S it is ot,.u,l tbot ""6t of tho "-ego -""" is """"""" to foll 
witlu.n o - of ,so·- (l-1 O<n) dt • <iiopor,iv< olte -
tM oater <¥h lo 400 ,__ ""'collopoll>; ""'-'c<l of sodlloont will 
.,_ ho «rrded r"l>ldly >,; tho current ceo"ltll>; l.n d.lotrilntioo of 
tho ....i-t over• 1000 f<X>t rod.oo oroa (7> ocres). 

0 

@ 

@ 

• 
....._,_,, u. Th, """' tl,ot tho bo<,o """" bo aov!no ot l '"°" !, "'""'' , ........ ,, ... .,, ... ,., .. ,.,. ..... , ........... --•t ,, '"' ..... , •. " 
.. lo<o!n oo,iootioool ooot,ol .. ,Jo,t cuc, .. l. wiod ... •••••• Tho 1ollo,,ioO 
,,,,..,., ,.,1•<•0 <So '50-foot .,_,., '"follioo -to•!•l' ""' coneopt. 

Wi")ou.il. In tho dl,o~oiooo oitb WDF °''"• fSOOO ,.,,..,_t,llv,, ,,,.,d 
to ••• lo<o,aot!oo to tho t .. , to o!o,ify tbooo ,,.,,.., i,,ono!otoo,io,. lo 
•~•,. <ho•• ••• ••••••l phooo, o, o, .. ,, thot •ro colo,,.,od to by tho 
dH10c0n• ooottoo, of <ho ,. .. ,, ,.,,,.,,, S- o! <SoH '""" •oloto to 
phyoiool """"'" of t,.. lolllOO -..udol vhilo O<boco ,ola<o to .... ,. 
..,,..,.oto l•t•<•lly •ltoc tho dioeoul ovoot. llou,o 11, 7-1, lo tho ,.,,. ,1 .,,o ,.,.,,,,. ,., .. ,.,., ., ......... ,.,. 11-10, ..... , ...... ,, •••• , ....... 

A <•odood -t<r!ol <hpoul ovm< _, b• Hp,cotod ioto tom ..,,tcol 
pt,.,o,o. n.. llcot !o ,,.,.,,.,.. dmont, d,ci•• .. ,,o tho fluid jot of 
""''" -todal foll, f,- , bott<• ,,_, ,.,,, ,o the ••""" """' tbe 
influ,nco of •••vi<,. !t .,,,.,, ,,pial1, ,!,,, t"' t,,.io,1 •••oc!t1 of 
••••••• -t••'•' lo ••t•• ... , .. ,,,, •o foot .,, ,,,.,., '"'• ,, <ho .,,,,, ,, 
>SD .. oit••• i• •-Io<od io lo .. thao 2 ainuto,. !n lho >SODA ,ovi,.,_.t,l 
onolyo!,. ••" , .. ,. i• "'°"to,.,,.,,.,.,, tbo ,,., of "'>illl"' volodty.•· 
oloeo tho t■po" lo too foot to bo ovoid .. ovm br -!lo bot,,--d.,ll!no .. ,...,, ., ........ ···•· .._,.,, , .. ,,,...,, ,.,, ......... '''"'' .,. .. , .. 
J•t of ... t,,iol lapoot, tbo >ott.... n.,, oto••• ..,,, ,1 .. 1,. "' ••••••• th• 
...to,iol •••••••'• in on ,..., to , .. ,,,l houco. Thi, •••• of --•• ,ould 
,.,,, •rul ,_,,,, n..-bil• bmtOi, o•o•oi-■• t .. , ••• ,.,.,,, to ••o<< ••• 
-«ciol. ,....,..,, ...,, ,,..,,,., .. ., .,. >novo to bo ,.,, to "'''• out'" of 
too _,,,!,1 ••- it t, "'' ,,, •••• o• .. , ••• 1,11,. ,,,,,ti, <m ••• of 
to... Tho thi<d ..... ooold "''° do>• "-•" iu • .......... iv, oito. ""' 
wo"ld p,o .. bly no• hova o ,...,,, to ooo•• !n o d>opo,oivo ol<o. Tblo !• , .. 
• ..,.-,,~ ........ ,,,,.., ......... , , •• _,,,,,1 .••• .,, , ..... ,, ,. ···- • 
tblo ,..,.>o-llto , .... io • nonai.,..,,, .. ••••· tho ....,, ""'' of Ol>IO 
( ......... " ,.ouU)(b) in , .. Ol!S/R!S) 1ivo •• , .... u ..... "'"""' ,, 
<bo d,, .... -•••l•l oltoc all phoooo .... oo<or<od. 

tho ••o• of , .. ,onv,,t!vo , •• , .. ,. ,,lo,_,,. in tho obOYo ,_..,. io ,,o 
foot In oi ... to, (l.l ,.,,.). oc tho "'klllino •olodt1•• ...,.. n., WIii' 

........ ,.« ........ , , .. , ... ,,...,, """"" ....... , ,Oo " ..... , ovont 
obould no, phyoiooll1 ...,,, ohcl••· Tbo l,OOO•<oot •i-••• ,,,,,, 
,ofo,oo,od in tho Oiopoo•l aito Soloetion Toolmiool •-•i• •••• ,., ••••!•d '"' '" ,,. "''' ,. ,,. _,,1 '• •• ,,,,, ,. ,.,.,,., ••• ,, ...... ,, ••o•o•• 
_,,,,,, (o.o, <•••l ,,,. , •••••• ••••< 10,,s1n1s) ,,,.,o ,.,o. ••• •••-• 
o IOOO ,.,, .,_,., d,<i,. '°'"'"• tho" la,10, ""'"do'"" <o•m-d 
,o "''"" to tho J>Ol'"lot!oo, "'"''°• foe ""'"' oivon lo t,.. "" ,l 
4,1'b1l) oad 4.!Sbll). 

R.e"""""--1-\, loth tho Alootm ,no Don• ,,.,,.o Ooto "'" ''"'""" io '"' ""™ ''"°" J.i"'"'""o..liUWL.nn 01-><>l«c SBo, fu ...,,,,., Notulol lo 
Ilo<.lh,,n tua<~""•md ••• stn!t o< ""* ;, ,,,,.. on,...,. 11-n. Don,,,.,,,, 
<• o,oo,ibod to oo ,..,. .. , ocoolv•. with <u<<oot opood• no•• , .. >I "'/•o,ood 
th•••Oolo t"'• >SOO,, 0000!0,,od •• • thcoohold fo, t,u, d!opo••iv!ty, roe 
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Mr. Frarik Oraback 
~SODA stud1 Director 
U.S. A:t"IIY Ccrpt ot Engin•e~• 
S•attla Oistrict 
P.o. Boll a-nso;, 
S•attle, MA ~al24 

Tnts la a col!lllent lette~ an tne dr•tt Phaaa lI docmt•~t• 
prod~c•~ to~ the PUgat Saui,.d Dred9ed DiapO&al Analysis 
(PS~PA~ st~~y. t'ha•• ~cnat,nt• ar• inten~•~ to •~pplemant 
tl'le =-•ntll Pt'•Hnt.dl .0y Wl'P,\ ~t pie PSPCA p~blic 
n••~ing in st11lac~• on April lltli., 

The p-orts feel that tlla three d!&pen.iva aita• nndl tM 
t"'g rio,;i-dbparaiv• Pha.11• U •lta ■ have toa•n pi:,ope~ly 
all11J,Cted, and t~at tl'le PSDD.A a~•nci•• liflv• a0eo•p~ished 
d\11ir 9oe.l ot' e1tabli1nl.n,;i e1uriro~nU.lly aanslt.ive, 
co•t-•ttectlve dredgad .. terial dlapGaal •itaa. 

Attar II car•fU.l rev1w ot' tl'II ~o=u-.e.nt,, we ~•ve II few 
qaniirlll eoae.nta t<l NM+ To l::Hl11in vith, we woiJld like 
th• PSDPA docu:11enta to be w.Qt'l!I clu.r on i:ac:e.l:'IC.i' 
g~ lda Unea tor a.edlaent ta 11t ing • Ther• naed• t.'1 ~ a 
clarification of IXlth the ti~•~r••• an~ <1rde~ or 
magnl.tl.l-d;e 0t re~t~sting requireMntB. we would like to 
•H tlle11e guid•l inH imlii::ate that re-tee:tlng will be 
1 i•i tod. to thos"' cont&aina,r,ta Wat ware conaidarad n. 
proble• during the grigin~l tss~ing. 'l'b1s will b11lp ae•t 
tlw cost-aff•ct.iv• goal• af tn"' p~oq~a• hy •1iaiN1.tlng 
un.neC1111a&IIZ)' and potsntially co■tly t;est11. 

In ad41t1cn, we woul~ lik• th• Oapart:.rrient of ~cology to 
lnd.l.c,s,t11 how d\11 t.8.At• de.velc:,pe.S u.nc:l"'r Ele:ment s-4 of the 
puqet SOWld Manage•ant Plan will vc-r"k wh.el\ th.-a:r are e.ddad 
to th• •val ua ti-cm pr=-tu.ra• th11t the tklpart-nt haa 
ng-retld to 1Jnder PSDOA. ltl'PA it. coneer-n•d that tha 
Deparuant ot •c-oiOQ)"~• var~ under Plan £l••ent s-4 :aa.y 
p~•v•nt PSD!l.A' ■ ■t11ted 90111 ot ~eing co&t-affectiva. 

ife alao wi,~ to atr••• pi11 l.11P0rtance of 9Uidaltnea tor 
adaql,l,llt.a lj' pra-char•ctsriz ln.g t,.,_e re t arenca araa & • It i& 
Vt['}' illpOrt:a~t tbat rat11rance •~eaa ba car•!u.lly 
ld•nt.iUed (u.linw lat.it11de anel. lan,;1it~•) an4 t?lat a 
1u.tUcJ.•11t fll.l!K>llr ot refenn=a areH b• 11vaila~1• tc qlv-a 

(j) 

i'.&!,pouu_j;. ~~ce,,~1 ,~tde11~e• h.av~ b11n f~Yl<!'l'~d f~r ~la,tty, and dtact,1.1•1d 
in ll'•~ final l'IIN~ It IU'll, h1 tM cl&rUyicia text, prl.Mdl1 tl\os th1lng 1111d 
clrcu1111t1~e1~ tn1t affect tb~ •~c•pt•bility of dat, 1r, d~•~ribmd. n,1 t,ti,;t 
oft""' Pti..,~ r ~1~ and IPIA are clmar l~t, if t~ .... are no~.,.. 801.lrl:'1!!■ er 
cl<M~cal ■ er ~Q<lc~rn, gnl7 t11tin1 of c......,!c•l1 ~Roat tl'l.lt h.a~~ Mio dl1cove~d 
to be ptoble11a in fo....,r P"'~•11 QU.lity-a•,~.-.d t11tl~1 would b, r~~~ired. 
Addi~i~1.a11y, pro,;r..-ti~ _c.,.,,iP111 to downrank prgj1~t aNa• •uppor~ tM 
1;al af 11btn&tio1 ~01~e11&r~ llnd co1tl, t11t1 • 

~. ll 11 ll<ll cl,,r h~ s..i, vill iofl~~• tl14 cost--eff~~liv,m111 oi 
"""~0nEt1144, op10-•t•r ~i1po1al ~! drmd,1~ 111.1ter1&1, vbich L1 t~t 1ullje~t gf 
1SllDA. Ke""'Y•r• lh1 fSoc;. &s111cie& •~•r~ vith ~hi po,rl ■ th4 ~oocem for 
r111onab~litj llild ~e-t--t!lfC~~tiYIQIII ~, •ll a1p~;l1 of ~r~died IIMIL~~,11 
N~ll'IDl!Ot, iocludina ~ontlned ,i1p,;11a1 optien•, For r~11tl01l■h!p■ b•twe1n 
S-~ ,11e~ PSDCl.t s~ld41i1111. tlHri rm~9tl.t lc9l~11 ''tonfin~ ~~and1rd1 Doc .... el ■ tiQn 

le-put l '' c~nt, i "~ l 'lllu, dUa U I , &1ld J"CT l r~pr11~ot&UY1 • •• - l 1 1& ~lie FSlltll, 
111nci~• ar• t1lio1 ai1 acli~~ P.,rt ln the t1clmlcal r1¥in of tl'II,■~ allll4ITdl 
~11rr~ntly . 

lt1P9A11 'i- tti1 •sDtllr, a1ndH i...,V<II nun ltmp• t~ N""'n that rerer..-<i• 
ar~a• ••• ~l1~~1>.1ir1~t1rl11• 111d doe-nloNI for 111~ bi po,rail aP1)li~1nt■• s~~ 
tM flul f~~e I[ M1R ·~~lj,;,a ~.e ,~~ dl1c11,11l,;n:, gf tb11~ ■ tep1 l<CIQ 
tOOI Ue rl tlon1 , 

iU.jj~ • n,, P5l)l)A qendH ■1n,e witl:i th ii c-,, t , i;i.~.., t 1:11p1,rlecc1"1 
i~dlcate that th~ in1p<1cll"'1 PlOCIII vill ¥a{J f+OII alte to ■ it1. At t'ho•• 
1it11 with 'll'?i cov1r111 ~illioll -..,,, Port lln,imlma, Pgrt fown&mnd, 111'1.d •g••rio 
Str•!t), di1po1al co.plLMc~ ~h~cki~s will b1 cooti~uc..-. Di1po1&l at tlk! 
othe~ ■ i~~- will b~ ~i..c~~d t,1.,11,!na a v■ rimt, ~f to~1• ~1111i~1 rrCIII r•dar ant 
vl1ual i~1p~cti~n tn mlcr;wa~ cDnlinuou.a -itorln1. (Tb8 laet a.ttbod i1 
~u.t:~l'l\~ly ~ein1 aplared f~r fmutnl1ity ~1 lh.o, Cc•~• ■nd DK!I.) 

11.U~•.Ji• A~ ~Ot,:,,d i~ 11~tiQ1'1 5.lf of Lb~ Final tna•e II NPR. -~ 
pre11•~~&ry l~•tin1 wl~1ll tki• gr1~ntn in a 1~ day •~~te t11t on ll-Cith 
~f~rfflce end toxd~ &edi~t• Ma b~lll'l'L do~e. Ccapat&bl~ d1t~ af• &110 
&vail&ble ~rom approKl.■.■ ~1ly ~ 110r1 pot~nlial r•f~r111c1 at~•• te ti.. PSDCJ,1, 
f~port on ae~~lo~t of• 10--<iar ckronlc 1ubl~l'lll1l teal (11~ i~~tloi1 s.10: 
thl• Tep;,rt 1l1~ •~or•' aortalitJ ot von11■} 1'14 ~n tlW!I rmc~nt !P~ blQl&la:f 
int~rceoMparia011 tt9ert. 
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<h• Or.dger a co•plete ,onge of groin •l<*•· TMr• needs to be • 
•1,brary• ot reference ••••• available to tho drodgo<, along w,th 
,nfonoation on tho groin oi,o ond chooioal cMrac•ori,otion of tho 
•!to. It -"'oUld oo tho roop<>,,..!bllity or tho PSm», agonoioo, oot 
tho drodgeu, to provide this info,..ation. Tho co,Oronca ••••• 
should also b4' In water or roaaonably ahallow dopth, ir possible. 

we also stress tho Importance or the spot choclcing ,.....,;r..,,ents 
contained in oru,ptor nina or tho dra<t •"'-•• tI Kmnag...,nt Plan 
Report (~PRI. B<,th tho D<poctMnt or Natural Reoou=•• and tho 
corps of Enginee<a nood to be oblo to i»lopo»lently carry out thou 
inapoctiono in a coordinated way. Tho inopectloru, ouot .i,o be 
rroquont enough to onauro o low rlok of ofr-•lto du~ping. 
significant otf-ajt<, duopln• "'Y J•"l'•«ll•• tho aooltoring ot tho 
disposal sitao. 

The p,orts novo oao enotully revlowad tho pcQP,,•d eh•ngaa 1n 
•••luotion procedure• Jchoptor tlvo or tho dratt Ph••• II 
Kanag••ont PUh Report), and vo Mva ■avorol coo:■♦nU on the 
proposed ehongos. 

~PPA oc•novladgoo tho discuosion on pages •-• and 5-5 regn<ling 
updates ot th• KL ValUH bHod on tho ,. .. Higheot lpporont Et(aeto 
Threshold (H.\:ET) voluH. !lhilo It lo tQJO thot thoeo m.ay bo 
mO<!ifieationo to tha, -'ET valua• •• o rooult ot tho l:PA Solonco 
Advisory &oord'O N""""•ndO.tiono, WPi'A toela thot both <ho SL and 
NL voluoo need to bo ••o■lnad H port of tho onnuol review pra,;,ooa 
•• now <lato boeo-■ ovoiloblo. Wo do ou-<t tho roviow ot tho 
Sela""• >.dvi■ory Ik>ord, hovovor, 

No ..,res with tM eooeHtoiono on pago S-1 ot tho draft MPR 
.-o<Jarding tho •ollno ""troet •icroto• toot. No tul that tho 
prop,:,ood eha,..a tor thi• to■t I• oeeoptololo. wa oleo ograa with tho 
conel"aion■ on P•9• S-7 -•rding th• orqonic artr&ot •ieroto• 
tost. 

Ttlo diocuaoi<m on pogo• •·• ond •·• <'"l•rding th• l!unthao test la 
al•o of iotoro•t to tha p<>rto. Ii• tool thot MAAntbH b o 
roosonoblo oubotltuto ,or tllo gooduek ocuta test, but ,,., nood to ® 
gotll•r intocu.tion on tho rHp,,n" vorlotion or tlto orqon\H to tho 
voriouo uroronco ■odiaenta tound in Puqot sound. Thia will allo,, 
• betto, un,lo,.tand1"9 or tho no""o.l •••nthou ro•p<>nH to voricuo 
cloon oodi■onts ot varying groin ol•••· 

SoeHon 5.• ot too dr&tt HPR dis=uos li ■ito or detection ror 
or9onlc comp,,und•· '<'ho p,,rta would lilto to ••• & ,ooro o•plic>t {g) 
onU,oia b:, tho l>SOOA ..,oncioo ot tho real bonoUt of tho love< 
lovalB ot dotoc,tion. 

VP"A Olao taola tMt "'"'" work noad5 to bo don• on tM cheooic 
sublothal toot. S°"tion S.10 ot tho drott MPR di•=•••• this toot, 
&nd recoot p•ogroH on it. \io taol otroogly tMt ■oro work nood• 
to bo dona with lnto,prototion ot tho chronic to5to, not juot 
protocol■ tor the toot.. il<I • ..., to bo Hell ..,,, cortoin ot tha 

• 
~ ....... , j Shil• ''"°" ,, '""''"''' ,,, ,o,t•offocl!,,n,,, 0! '"'''"•• lt lo 
ob,olut•ly a,oo••••Y •O•< to,oo o,,,.,, '"""""""' •• ••<••••• ..,, ,_,,tfio• 
b,J .. tho ''""" SC. Coot oooly••• ,!too !n tbo fbooo I "'' ••· !fTA 
!ooo,po,,to co,<• no<oo,0<7 <o ooh!o"" th!o ob],etl••• Io co<=< ,,,.,<,o••• 
... lily •oot,ol lollo<oo bavo o,,u,,<d ,,,. ·••••••• ba•o ,,,_, .. lo oovo 
"""'' Sy -, .. tho 1-,-000< C=l<oet 1,oSo,ot<y >,oooOu,o S•opo oJ ,o,> .., ..... ,,,. -·· .... , ......... ,., -· .,,, .. ,, .... ,... ..,,,.,.,,,, , .. 
fSJ)D!l ,.,.,,,,,, ·•-•'•• ............ , •• , •• ,,,,, '"' ,,.,,,, ······•·'· 
o,thodo !o ,, • .,,, o,,_,,,, ORd .. ,t!oo•• In •Oo ood, thio , .. ,!fle,t!oo 
'"""" .... to .... ,., •• ''""" ,, ,, ..... ,1vo , ....... """ .... , .... 

1
,._., 10. e-nt ootod. n,, ,,.,.,, ,.,, lo.,«,.,, >.lO of tho,..., 11 

HPR ,,_.,1,,. 9,00,on to d,to. 

,.,_,. ll. .,_, ,o,,.. Tho'"",..,'"" ..,.m.,. 

e-,o 



meanin<j or tho -,o,c test results before we take eteps to n,quire 
these chron,c -_, .•. _, for sed, .. ot oharacteraation. 

wo also note a•.a · th• or.rt MPR dueu•••• tho wor,.hop held on 
Feb..-uary ,o oM , .• cch l, 1989 to diocuao chronic hat protocols. 
It is tho op,cc-.r •,f tho ports that the otat..-.ont that th• °'rnts 

.rosolvoO , __ of tho 1 .. u.- ••'"'"" to be critical In 
establ jsi,inq ,_._ .oterim protocol.• lo •lsl•odlnq. ~no iooueo 
d!ocusoed ot tt,., ~orkohop were very narrowly doflnod, and """' of 
tO• critical co~•••• ,urrouodlnq fin.al tHt protocol• wero not 
ogre .. upon. Wo ,.. liov• thot tho UnU ,.. ... II d,x,u=onte should 
~oro •ecurotely _..fleet the ton• of tli!• •e•tl"9• 

~hank you for tc .• • oppottunity to roviow and c,,_,,nt on the PSDDA 
Ph••• II d¢cu_,._,, No opp10'1d tl"lo f<>o.r PSDD.\ ogoneiH tor their 
excollent onal/•-• on th!o pr<>jec•. T>I• p¢rto fool tllot PSDDA la 
., exomple of c,,< t>andito of both in,roqovenmentol coop,orotlon 
ond an open puS--c p<oeou. Wo oro pl ..... to h••• h•lpod ploy• 
r,alo rn thio 1-v •. -tant •nd ""°""""'1' progro•-

Eric D. Johnoon 
_,...,,,,. •••• 1 S,-oiollot 

• • 
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SKAGIT COL'Nn· 

DEPARTMENT ot· PLl.N~ING A.'\!D COMMUN In· DEVELOPMENT 
.._ '°' c--~ ·'""'""'-'""' ,..,,_ M_,,, ••~• w ...... ,~ ..,,:, ,,,,,,, '""'·"''" 

5'<-• C WOOO, .. ct 
o.~~· 

"' '''"' u,, •• ,. 
>S>OA S<udy D!••cto, 
Co,,, of '"•'"'"" • o. oo, c-m, 
,.,,,,,, •• ,,124 

"'"' "' u,, •• , •. 

.. , "· ,.., 

""'"" 1•• foe <ho """"'"""' to ,_nt on tho o .. ft •••i••-•'"' !opooc 
Stot, .. ot ooO , .. pn>poood "'""''""' >loo fo< <ho Phooo II UnconfiMd 0,,on 
Sa,o< OiopoHl lo< Dnd1od .. <ulol Tho ,tudy g<ouo -, •11 <ho v-,jo .. 
c_,m .. ,hould So •--• fo, <hoir ,ffo<to <o tho .. v,10..,.0< o< <ho 
!'boo• ! '"" ,,,.,, ll flON-

M ,o, ;..,., <ho p<opo,od <000,10 o1to I• l=•<Od 1o , ... ,, '°""'' oo<l •lll 
, .. u!<O o oho,olloo "'"'"• lo oo•teloo, tM "'""'Y ,. ... ,,. odO!<loool 
lofoea«!on <0g•«l,.. <t,• dt.,onal of .. to,iol hoo Cb• ,!<o Th!o N> 
"•""o •••• odOle!ono< O<uOy, <• 1ocludo • bo«o• '""'"' ood .,,OT "°-"' ovol .. <!oo. .. • a,,,,.,.lvo ""• i< 1' ,_,too< to ,,...,.,,o<t 
Cho •otO< olnculotlon ''"""' to bottu ut!a&to <ho OOVONOt of tho ..... ,, .... ,,,,., .. 
ln ,dO!tloo <D <ho ohHi<&l ,a,llng of tho a, .... opo!io, tM county •ill 
oonoid« tho •••• fo, •••• biolo1iool <ootin1. ,o ,,ov!do • bouo< 
lnO!uoo, of •••• L, -,-u, •ff«« ... tho o, .. n!ooo Th• """' of ,uch 
<00<lng O&O bo OIO<uHOO" '"' of <ho f'"•l< ,,o,uo, o< ,,,,. co 
ouSoit<ol of •• ,.,1toot1on, 

Ago!n, ch,ok you f« eh, oppo,tuoity to "•lov ond eo .. ,n, •• tho 
Oo,-ne, If >°" O< •-••~ r,oo <ho Ooputaone of No<u<o! •••-«OO ho, 
•ny qu .. <!o"', "••••• m, ,o 01«~• ,._., <•-•" '"''""· ,1,no fool 
.... '" •=<o« .. ' 

&7 
""''' """·••=· .,c, 
Aooiocon, "'"""' 

(j) 

"'""'' TO SUOIT CO'-"m DFU0111»<T OF ,W<NJNG 
AIID C'"'O!IIIl D<V<LO,.,,EHr 

• 
0£5'"'910 ). Ao o '"'"'' of th!o ,_nt, th, >Son,. ,,_,,,,,, .. , wilh S003lt 
""""'' ...... ..,,.,, ... ,, .,., ...... ''"''"' .. , ,.,, .. , ..... ,... ""' .. '''"' 
tocMl<ol ,opo<to •oco p,ov!dod to too c...,,, to ooo!ot in , .. ,, ,..,t,tioc of ...... ,_,., ~-1.,,, .... ,, .. ,., • '"""""" .. ~«. 

!r=c: I• n.,, ,,. oloo "'"""""• ood ••• ,., .. hu b, .. <0,ol,od. 

C-SI 



Seattle 
Department of Coo,truction anti Umd U,c 

Fron• Uc•Decx 
PSDOA study o,rector 
Seattle D>otuct, Corp• 
P.O. aox C·'1SS 
Seattle, Woohlngton 9812 , 

Thank you for prov,ou,g tho 0 """"" II Drott EIS aOO Nano 
0

PP<>rtunity to review th• PSDDA 
c,ty ot SHttl• prov;ouoly ~ 0::;\•~•n. As you >.now, tho (i) 
;;• Oid on in-depth roviow of t,,:: :111" t;"" Ph&oo I Ooc-uo.onts 
f our panoit revl•w proc••• for tho ~ Ray o>te •• a po,-t 
or that olto. • or<aUno panolt iaouod 

Tho City continue• to nave progro and wo appn,c;ot b on octivo lntnoot in tho 
and ovant&. wo ao not • orng inforaod of on--ooing 
PbOH I1 dro<t aocuaonC/.,_vn, hOYO •ny c"""ont on 

Sine•.-.ly. 

~i~ 
Dl.-.ctor 

o.:IM,116,v 

cc, ~ayer Royu 
Mo .... ditn Gotch•• 

\wpl \wpx\urabo>ci< 

.. 

• 

···--' . .... "'" ,_ : .. ,, . 
,_,, 

• 



• 
PORT OF 

ANACORTES& ,..,,.,.,,,,......,,.,..__,o.0tu,..,.,., ... ,,,..,,_,_,.,_.,,.,....,....,..,_ 

nr. Fron> J. u,. .... ,, Stody D•••••••• 
CtxPS-~P•PSDD• 
U.S. •••1 Corpo of Eng>nooro 
P.O. ·•• C•3700 
""•••••· •••••••••• ,a,2,-:uo,; 
So>J••" ..,.thr 0! Soppo,< 

..... ···"" o, ..... "'"""""' ••• ,,.,. '""""" 
Pn .. , H <Noe<h ••• Sooth •••"' Soond> 

Tho Port. of •••00<tH oiohH <o o><ond H'• """'"" o< tho 
Undino• ••••• ••••• S••·· "•···· ....... , ••• ,,... CPSDDA> 
ot.001 for t.ho PhoOo II orH CNor<h ond SooU Puo« Soond>. 
SoooiHoolly tho ••••••"' doo<gn,Uon of tho Ron,>o Str•H ••• (i) ... ,, ....... , ····· ......... , ... ··••·••··· ......... , ., •... 
NoyOgoUon of Pugot Sound •••..-•••• hH ond .. H cont>noo to ploy 
0 vHol ro!o in our ,...gion•o OCOMOiC o<ao,H<,, ·•••·•·•••t. 0..0 
gcoo<n. Unro o1 t.hoH •otonoyo >ndu~ ••••"• c,u .. no, 
,.-.-ho<• d•••>opuo .ad wSUc oouu... otoO••al •nd S<•'-• ··••« ......... """ locol ............. ,. hcUi<>H •••••••• 
conas.oo<od •oon <OHo •••• .. •r• h p,oYldo ocono•l• u uH H 
-•HUona> ••••U'-• ••• ••• <><hon,y. To ••••••'" noH ond 
hh•• ,.., .. , .... '" ond ....... , ......... " ......... ,, ,. 
drodgo •nd dlopoH o< drodoo -•••i•l• •'- ••• o• <ho <ollo•log ...... ,,. .. , ........ ·--•••ho••· ., ......... ,. <>,>••·--'-"• ••• 
..... ,,,.ii, -· .......... , ....... vo. 

ThoH focil1UH J.oc•• .. •• ••• •••••" ••• Anocor<u oru ••h •••• u, •• '"• .... ,, .......... ,..,, ...... ., ...... , ....... . 
""'•••••• •••••'" ._., -•••••• •,..••UU """''•••· Tno Por< o! 
Anoco,,_.., olono OH bo <2> Korlno b,.ln•l p,-,o loc•<od on 
D•·-· c ..... , .... o 1,000 SUp •••••• <Cop &onto Bo•• H••··' 
,...., .... in "d•lgo B•>· T .. ,._,, .. T...-"1n•l SH • oi;nUic•nt 
••••• , d<Mn <bo ··-··"· ., PT<>Vidifto job• and •=-•••Y••· 
""'"••••• •••••o'1,. »• 1,000 •"• -"•• ..,-ov<du •o•roo• <or 
bo<o •OC<HUonal •••<••• ••• C••-«hl """•~•· "too hr<•• 
oOUi<y •o -••'-"•• corroo<-••d •••~•• <ocll,HH •• OiToc<ly ....... .., """ .. , ....... '" ... ,..,., .......... ,.,,,, ., . ., .. ... ······· ., ... ..., ......... ,. 
--· -- ,,.. .. , ... . -· --, ... ~·~-.. .. 

• 
•ESPCl'se TIJ PO!lf OP ""-'OORTES 

Onoooeo a. c_,,, ootod. 

c-,o 



TO• UllDA St.,.df G,oup, •• ,uo•."<h1"0 tO• •<hoto o,, U.o .......... , .,,, , ..... ,. .. ,, ....... , .................... . 
oou,iol •• •,...•-•••••• ••• •••••ollohod too;, tH• in • dH,oont 
ono ••• .. ••"'·' -••.,-. Tho P•,t o< Anooo,<oo •••••«• tho 
"°"'•••t1on •< U.o PtohHod oH•" lho hoo'1o S'1o,t ond 
MlU•••-- a., s, ..... "' ••• P9:I"" ro ... II Study. 

1J,','j;;,i( 
C. 3••• S .. tb •• ,. •lo•--· 

• 

, 

• 
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"'- ffUIII U!ilbldr,, ,. _f. 
IM!llaOla!IIQ 
u.s . .......,,eoip;.e,._.. 
?I. O. b C•:m.l 
Slialiot, WA N1.2'4-22S5 

PORT OF OLYMPIA USA 
IIIIIIIIIIIIIII 

Thtl Part ol OIJ,npil! 11101'1;1°)' ~ hi °"'111 ~ 01' 1111 l"'li()()A. id.l.dJI. lll'ld wt "'' ra\ 
l'llf,l(lUl"llge<l "Intl 11111 fl'nNt I lfkal1. MS «wllilollftllljl !indl.lGICI I SOUlll!llll Pl'9l'I 5&nl di:lpOkll 1111 1J.1 
10 ll'lftt 11\it: NigiCn"I fulUN -.-. 

W. ~ • • aanlioll 10 ... KOnDmil: MIJl!I CIII' OCII' l"Ol'I ID na ......... • ~ aispc,,al 
1k WI f11M-l:lilr tma ~ Ii, h 8&al" NII --~ ~ anCI ~I 
~I'll& anl a.,___,... elllmenl Oil oci.,~ _..,_~WI. it. PUii d ~,...,.Oil 
1'1H■ ~~I ti) ~ Nfl ¥UHi aocNl III OI.II' OCNn- l8fmlAIII, 

01 lri. two tllll INllyn,d In Sr.uh P..igN ISound. thll PDl"I waiad ti- pr■lllllld h DI-d's Ht•tl 
mF &i I ii ~ 1hr: 1U11Aie11 min ;1111111r 11D 0,,,.,. fllll'I 11'11 ~13n Zlif • 
..........._., w., lll'IC,.,IUll'CII IN 0l\ltn HUii Z:V WGuldl Mlle fflDII iillpla on h fltlll• rnoo.irt.11, 
m\dlilil'MUll~ran .. , ...__.._,..._~ ........ MilhlOgii,'laul 
ll,..ail lO 9JI .....:slOn Cf.._~ .... 

In :t-UlftJNIIY, Ill PUii ot Cl:lffllll■ lllppo,a lhl condluliDl'I& Ill Iha PIIG■I SCIUnd Dfldgl Dilpo:1111 
...,....,_ !Ind! ... ii: few a IIUCCll■lllul CflAdulN:ln wnr:11 will r011i1 •ign.rm, Md ...... Ol 1111 
~ Ml. 'na ... IICEOfflflli■II Iba ■a.d:,-=--• ldWnce lhl __. wiltlilitf OI 
0CMn ~ In 8cunlftl Pl'9l'I 9olnl. m:I, .... UN liffll, p!ma Ollf ~ 

---· WL ...... .._, ... 
0111"111111111·~ a-·--~--[-

. , 

-
l!l'.lll'ON&:I! ro POltT OF ULll'IP 1A 

C--6l 



• 

? 
' 0 

,,,, "' •".... ,"' , .. ----
fr,ok Unt>o<I;. St..,, D\,.<tor 
.. ;ot ....... l>I"- DUponl .,,1111> 5t..,. 
U.S. AFQ ,;..,, o! [""'""'' 
P.O. lo• C-)1$1 
Sootilo. 111 .. 1 .. ,..,. 911214-US!I 

p,,r ~,. u,--., 
Thi•-,... ,.,. °"' _,.,..,,,, to_., oo "'11111 of • <loop .,,., d.-.d~, 
4isoou1 ,u.o I• .. ,11.- .... , ... C14" of lolllo!ill ..... ·- tOIICC"' 
tlNr dapth of °"' 1!10 U<l 11> loc1t1oo •!<Mn .. •- NJ. "" loll\o,,i,, 
,H.o 11 .... ,16oc.oblY 1h1ll-• 01• 11AY otllor of t.111 ..,_,h - situ. I> 
tM• illlpto ........ to ,..,u« 1M IMlu quoHl.y of I01l\OlfU• But 

,,,_, 

"" 1"0<11'j,11.0 ..... ti• lu h - of .. , .... ,,luablo ....... JU TKT<<1 C .... 
ood ,-n:1'1 ••• h °" iotOlfrol pm of°"' -ilJ U<l • ,001'1d oae1-o,, "' 
II• ..,,,, of [OlflOHC> U<l IN [D,0\,-t,l Pnto<t!oo ..,_,. to 1,ta ''"' '"'" 
111 • .,.,.., td -• IOU ..... n:t. ' 

""""'" """' •. ,.,.,__,"'...,. ' ............ 

-~ " 

• 

(j) 

......... l. Tho PSP!II< ,.,.,!•o >oUovo tho< <ho 
!oou,, f<O<<o<ioo of ••<•• q,..lit,, <•<•••<!Ono! .. ,a,..._ .. ,. 

[o!low!oo ,on,iO•••<ioo, 
""'1 <.-o.ciol OHO of 

•!! I 

,,,.,, , •• ·~ ., ... ,, , ... ..,, ...... •-11, , ............... ,,, , ••• , ... .. 
•ll •ipUiooo< ,e<,.t!ll< -<•••c• "'"""' to <bo •lfoo<o of Oi ] f 
,, •• , .... ,.,,., •••• "'''''"' ,., ..... , ....... '"'"' ' '"" t! ... : •• 
"")"'"', l oolo,>tif!o -port, l• «oo<o • ,., of •••loot!o.' .,:.,.~: ,!:! .., •. •=•• ........ ,,.,, •. 
.. <~••• , .. •lt• ,,,,onia,g p,oc••• "''' to ••l•<t ••• .. ••! oito, ••• •••1o••• '° "'"' .. ,,..,., fo, >loloo<e.i oad s_.. .,, ,0001,to !o <, 
hll!ooO .... , ''"• <O!o '""b iovohoO •ito-,podllc ,; .. ,, '•::•of:•• 
lod!,n trib,, "'' <-•oi•I fi• .. ,_o ooO dol!b '"" ! •• .. , , .. • <b 
·"" """''"' "''"''"'· • • .,,. 0 ........... ., • 

Thlrd 0 ,h,o .. h coo,di,..<ioo wl<b f!oOo,lo, _.,.,,,, ,.. lodioo <<!bo, <h ''""" ., .................... ,, .... , ..... , ...... , ... '"''"' , .. ,~,,.:..,. 
'"' po'"!t<i"' >•00••••• '"'' •••"'• tbot pOtoc<iol coafl!c<• wi!l bo ••••<od, 

''••11>, '"''"' '"' ,..,,,.._.,,, ,.,,,,,, of '"'" II of ••• ''""" , 
,, ••• , •• , .... , ..... ol '"' ,._ ..... , •• , .. , '"' ... , ... , .... , !. ...... 
•7~•oto< •1to "°"" "°' .. ., ,.,_,cop<ablo •~•••"'"'"" to tb, -"•• _.,_ 1 
.. _,."'"of .. 11,,,._ ky. _, ol,o '"'' tbo """"°" .,,, ,,., 
"""'" of 4l•po•l .. ,1, ... ,,_,. -'"'" (wb<,> •ould om,r to "' 
OOf<OO •i'"°"' OR 0 ... ...,.,., o1to) could b,v, •1-111<,.t -~-, '""" 
............ ,.1 "-•"· ·- -- ... """""'' ... 

• 



• 
• 

"' ' "'" 

9 •• , ,, .. 

PORT OF"i\..__ 
PORT TOWNSEND 

..... J •• , •••••• ,,.,, ,,,.,,, •• 

"''" .., ... , ...... "'"""' ... ,,,,, """' u, >, •••• co,,, or ,,.,, .. ,, 
,. o, "'' c-11,s ... ,,,., ... ,.,,,_,,,, 

"""' "'· ., ... , .. 
n,i, '"'°' 1' '" ""'"'° to ,,., oOll fo, pobl!o =-•<> ,"4 ,_.,,. '"" I< Oudoo '"'"°""""" Po,t <ogol•> '" W •p,ll 19a,, I """''' <M p,bU• -t!•I !o Poet 
•oo•l•• ..a ,,,. O,!otly 1,,, .. ,t ..., of th•,.,,., .. ., of<"<••""•" di••••"'
,tud,. Tho folloot,, .,_,., ... ,, fo, , .. eon •< ror< ?••• .. ••· 
. n.. ,,., or '°" ?o..,_,.oa ,,., oot ""•• , ••'""'"'"' .. , .. ,, .. ,, ,r .. ,,,. 
,aoulrMOo<. Our oo,roo< drodi1'i '°OU1 ..... oto ON da,ol- Sr <ho Co,,. Of 

,,,,, .. ., .,., "' ,.,., , ,. "" .. ,, .... a '"'""" .. · ,r """"''• .,. "'''"' 
0 ... , .. ,. ,, ....... , .,, ........... ,,"411!00 ....... , •• 

'" - "'""'"'"" .... '""'' ............. _ ... , .. oo-,oor, "'"""' ,., 
'""' Or ..... utor!ol. '"' on, ,o,,. ""''"' Oo,ol"o_., for •- .... ,.., • 

• '" ,..,.,. ... ,..,.,.._,.,_ ... oould ,,., " .... ,., .,.,_, .... "'"""' "' , •• 
'""'-"' ., '""'""' .......... v, o.u ... ""' '"" • ., ...... , ,,,r••· •h• ,.,.,._,.,, 00,01<100, of Po,t r, .. .,.,. .. , .,, ,,..,,.,. ,,.,.r ,.,, 

"""''· If ...... , ..... "'"'"" .,., , ... , ...... "'" .... , ....... r ... , , ... ., .. , 
ho••••r• tOO p,o<••cod ,olo,ioo woold likol, bo Oo-,ho,o ,,, ..... ,. 

W, h••• •• obj••••••• to tho o••- on, ••tor d!op0,,1 '''• oo,to ot ,.,. 
Towo,o""' ho•om. w ""' oot <Oodoo<od o,to.,1'0 ,,0110 co,loo of • .,, , ...... , .,,,. 

wo "'"" rou for tho oppor<""lt> to•-"' .. ta!• •0•1 ••J>O'""' too!o '"' look 
ro,oacd to oo,t!•••• , .... •••••• .. ,.,,, too co,,, of r,,,,.,r,. ••••• ,t,to ,,, 
''""'' .,oa.i,,, '"' ,,. '"'' ,r 1'or, r, ... ,..,. It , .. """ • ., .,,., '" •"'"""' :::.a;;-- ,,. ...... '"' '°""" .................... , •. 

.M6~-~ 
,,., ••• , .,,,,or 

• 
(j) 

• 
''''°"'" ro 10,,T OF ,o,T TI>IIIIS .. O 

•• ,.,.,....____i. A; ,.,, •• , •• oc ..... C-1 of , •• ,, •• , ..... II •••• all ., ,,. 
.. ,,,i,l , .. , •ill bo ••••••• fo, '"" ,,opoood '°'' ""''"° .. ,...,,.., ,u 
''""""' hoa tho vol-• Ht!.utod to o• to tho '°" ,_,,,., un,oou,.,, ,,..._,,., ., ..... , ·"·· Tho""""·•"""" ........... , ... "'"""'-· 
, .. ,,,,1,1 (eoo,t<o<tloo o, ,..,,,,, a,,010....,,) ""'' of •••4•• .. ,,,iol 

.,,.,. "'""''· 
o,-r,,,e, J, Oonl-!ootod """'riolo ,., oot ,11,wod ot "™ o!<n, 

,,,_,. '· C-.,,t "'"'· 
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ECONUJ,..fl(~ 
DEVELOPME,,rr 
ASSOCIATrO:-.: UF 
SKAGIT COU :-.r1. Y 

Nf- Ff~~K U,•~~(~, Stud~ ~1r@~tor 
fuqet Sound D,~d4ed Dl~p,Ds~L AA41~••~ Study 
U.S. ~ray C¢tp~ of tnql~~~,~ 
P ,0- 90~ C•lH~ 
s~attl~. VA ~11it-2i~~ 

Tne Bo~rd of Otr~,c~r~ ot the Eco~oa1c ~~elopt1ent .Ul9~1~tLon ot Ska~1t 
IEllA:iCl ,u~poft, (~e f1nd1Dq5 9! th~ Pll,qet Sound Dred;t Oi,poa~l Anillt8i~ 
Stud~ ~or t~~ Pna~ tl •r•• i~ort~ ll'MI ao~th P~q~t 5ou0d). 

E □"'5C l~ ~ pr•v~t~, ~o~-protit c~r~or~tlon witn tllt pyrp,;,~~ ~t pro!Ktlnq 1 ~rQ~ln~ 
~IM! ti.lt4n~•d tCQno•1 tor 5K4qit to~nty. our go~l~ ire t9 ~~lp retaio ~~l~tl~q 
b~l1~e~,~s. •~a1~t ln e~~•n~1cn or ~~1atlng tM.t!lin~ame~ and to r@~rut[ ~ew 
~~,i~e~a~~ ~o•p~t1b1e wttb o~f 11~iDllitV to loc•te i~ St~;it Cou~ty, 

A h••l~h~ Mori~e 1ndumtrr ·~ ~it•l to tb@ ~C-.,OIIAiC 11.eiltn 0~ ~~~~lt Cou~t1. ln 
J),,ltCl~ul~r, (le~r ~~d o~n n~~i~•tl~~ ~t Pu~et sound wit~r~ re.a.1.ln5 d1r~ctl1 tied 
to tbe e~o~oa1 of th• ~ntl,~ ~eglQn ~t ~t'tltolt■t W•m~i~9ton. FrOII tB@ c-rcial 
~cttvlty q•n•f~tn t~r¢~gn ~~e JU)n 1eraln1J P1•ra ,t the h,t ot M•~~tt~• to t~e 
~•cr••tl"™III ,e~l~lty cn~c i~ ~~5ociat~ wtln t~• ir••·, urinia, OP4n n•v•~~tiQn 
rctU1n~ llll(l'Oft~nt to iuiot~1n the&• taciliti~~ ~n il1glt Co~nt1. 

To 1UiRt~1c tla~• ~1'14 otner t~c1l1t1~1 L~ s~~~it County i~ an~ ~1on~ our 
~~tcr~•YI, It ls l.l(>Ort~nt to drl!ld4~ aod d11P-91~ Ol thg d~~dg~d Mtt•r. It i~ 
l•P'(>rt~nt to u1nt•1~ o~R-w1de dl~paul mttea 1n t~• ~tc• be~~w~e lt t~ ~n 
e~o~oa1call~ f~~~1n1~ ~•Y tg 4i~P-9•• ~f dr~dq~ a1.t~r1~1~. 

~ .-,t~, ~lth tn• P~DJlA St~dy th~t Hlcct•d tn• a~••rlo Str~lt d1~p~r5lV@ ~it~ !01 

t~~ d~P9Sit Ql 4,~ged iut~rial~. 

~]5Q, ~@ c-e~d th~ PSD-D~ St~~y qroup 4nd th~ coab1~~d ~ff0rt~ of th@ Aray corp~ 
of l~qin~••&, tn~ EnYlr0~Rta1 Protcetlon ,l,q~~~1 and tB~ ~d~hlngton st~t@ 
Dtp.,ltllllt!!~ts ~~ Ecology aod K~tur~l Q~~~u~~~~ !Of dtii~~ntl~ ~<>&pl~tL~9 th1~ ~tudr 
tb.i.t aup~o~ts th~s~ r1n~1n~a. 

'5,1 I ~ rtr.ml :-:-1.-.......i ■ 1~ 11 ~1,-.; •rn 
!1.4,iH n1I Vt•r1-.11~. w~, '-IH,l ~ ~ I 1:-..A 
;:i:r.tt;.1 ).;IEl,-i,. I I-Ii • F-tz L~4M•I .I slj.•,1-1';',11 

-

IIE.SPONSt 70 ECOJ,iOI [ C DE\'llJ..Of'l'IUfT 
AS~OClAfll)l,I Or S!CJ',GIT COIDITl 

C~J 

-



n • -.J 
.,o,) 

-
EEi 

OffaNa -------_.,_ ------.. ...._. ..... ~---------------·-llllf!IC'TOM: --.... ~-
::.,',-".,: 
____ .. __ ----~ ~-----___ ... ___ -~0CQ!&&Q~ -------""ol .... _ -----____ 
.... _ --------------------------· .,.__,_ 
""""---~-=--~ 

l'n:lk Ur&Mdl' lwdr .. IM - • 
......,_la-ml Dn4.ll.d -.,-.i ~• atudr 
v. a. Aray Om-pa of ~n 
'P• 0, loll 0-:1755 
..,, .... , •A NJ.l+.UOI 

lM&r ..... 'U!"P90li! 

t.._ ClaDI■■ oo,,,n1.7 ~ D9V'N••"'I- c--n IN,,_,. th• PSDIIA 8 Llld7 ..__.,.pd,adm!. lbat. W'Ol.lld 
11.-p • .it.i■ 1w' ~ f/1 clNZI llnll,:• apailll cdT•lK>ra 
II,- l"m'& ............ Porl ~ llarbvr'• tlOllUA-,..,,. r,nl• 
u • _.l■:tnt' 11,■,;rbar .. __.,,,&a.1, ..... RIW ca Ill• .._.t.h 
ot -• l■i,;,al, --1'• TM ..,. c4 p .r.hDr9 drMp 
11H•paal.al1,a~1z,.......,...11i...._.C1111.11d-•• 
6"'9~111. ia1 ~- urbor _____., .... '1"111111.e. 

11. la CIW" 1,111111.,.....,di. INt U.. "11811• •IIPl'OY.,d for 
~l at. Ulill .ii. -.ld • 1"Lad and •rltl'tad dNn 
'lllefoN d\ilapla,f 111 -..wr -111 IN pralt.lMI. lfft.ll 111.
.,.__ .... , w,., •ll .. , a...._ O!Nn&:r'■ ._,.., 1oo drt-d .. 
dits-l - ,_._ .... - OOJlltn•-

-
l1W19a111.....l. C:.-nt ftot■d. 
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Fiw Uialiec!t., S:rudy Owcu 
~f'I &.mlli o.i.e:eia Dupc,,t,IA.-,sil SlQdy 
U. II. Al:m.y Olrpi 0t .P.o(UIIIIII 
P O B0~ C·l'lS!i 
IN!tl.~.9"1l<ll-u'S5 

l rMd Yllh ,01119 -~ ,aw fl.lblt' N011a a!. 1"111'1:l!. 3 l, 1989 D:ll. 1M PxoJl'lla 0,l!mltpdpll Of 
S'IQ!IOU,JRJ PmiaBl Qf DrtOUO.MUJ:111.iA wun; gLH9J11fm ,mt l!/PllwPl, Pgqt IQ)m4. 

1118 ;boa, Ol 5te, ~ Ill bl 'l'll)'IM!i,_. Cm 'llmrd.l:!lpllm!R UI!. llflll~ l[matll!!. 

'I1111_yal:IO •ti:11t1 be .,.11 p..i ia bl ..,.ut aQ(illlllil Qf 'llllq~ 1111:1 •• U. IQOPI oi,mmllll..,..~---flg1Bld 
I liml om ISlillllilfl:~. 1,b:11'11 - ~ ~- I wllld bo;e Gm 1t1t G.Olplil&\fl Of 0.. 

~ -W111.IOl paemM .. _, cd61111Ctd ....,_lm-.rpmpma,. Jfa dilllll.pll 

~ ti i:ii' i. :i,mpn-~ llllil q-.,, r 'mlitl. ll:lllll 'IIIIIZ•CIINlt be--.!•- llll ltlll4 u 
ln:l:i lil!,ll ll:l\llj!lj■l Y1Jril lllekhlll lllllCllllll itl lll;l'lltlii1, T1lilll ~ ~ mt:IAO•llli:I i,. ll3t 

otlll:lll. llPall::I n,,,Pm'l~an,~~p:;q:tl,. U1DPl::ill{).f~~12lillrr"~ 

Jm4opo$1,l.1.1 19m ~te. am Oo,p:11 ~ ~ff it! - -, '-ch fe,oo. ~ for 1lt Oll-1J)IQC 

a!Mlll!IQ i:ii' Ui:!1 Hcio... :lle.lllwll~ ll!!lll."IBlll:I IIII ]lllrt, WWTd.-,llll:I Jb:111111 X!lbe 

~~Im .apQDIII CJf Q,lilllpll IIQl'iiltupa,l_~. 

• 

b,I~, C-nt ,u:.tmd, 

l11P9U;..i. Th• 15~ ,,,n~t,, 1~tiY~l~ 1m~cura1e th~ ben,ricial u1es 9f 
d~dg~ Mleri■ 1 a~b •• •r~ ..,.ticn~d in tbi1 c-nt. A1 noted 1)'11 i"II~ C•J 
~( l~~ fbaae ll MP~, tbe wl~, ot dreGged 11.11t•ria1 vnl~n ~g.\lld IQ lo th~ 
1SllllA 1lt1a ha ..... baft 1ull1tantl•lly dil~QlllltM i~ li1kl of l~ •• pc■■ lbl~ ... ~~-

• 



• 
HYMAN J. FINE 

P-••"°"" ov,, """'""" ,.,, """'" '"""' .,,,, .. _,.,._,,_ "'"'""" 
l Hoy .... 

'''"" u,, •• , •. ,, .. , "''''''' u. , •• ...,, , ..... ., ... , ... ,. 
,. o. ·- ,_,,,, 
Su<tlo, MuM,..to, '81"·21" 

.. ., "'· ""'"'''' 

,,_ 

;:;""' Y"" lo, tl,o Ph"< I _, lf H•--•t floo """"' and •••l'O"" 
I'"'""''"'°" .. ,, k<od '"°""" ,, •••• ,o ■, oo !ho ,_,..h,,.!vo (i) 

'""' •nd ""'"' of ,., .. ., _,..,,, ,, "" ""''" of •••• , .. ,, '" 
tho s,,,, ol •••htftf<DO• 

If ''" , ...... ,, .......... ·--, - -•, • 

' 
., ··-·-···· ......... ,..,,.1a ..... , ..... ,. .......... , .. ,. 

,i,.., .... " ,., ·- J. ,, ..... , ...... "'''''°" 
..,.,.,, Dtot,!<t, <•'1'• of"""'""" "'" '""" ,,, .. , • .. ••••• ,,,..,.,, ,,,10-1096 

.,,-.,.. ........... ,_, .. _ ...... . 

.,,, .. , 

• 
lOSfc,as, TO •Y!WI J. n•< 

c-•• 



C<>.lonal Pili.hp L, Ha.H 
!!OJI c;...,r.;, 
S-ttJ.o, JI&. \IW.2 ~ 

-- Colo~al H-.J.l; 

'"' i66UU 2~<h Ave. HR 
Arhn/ltM,Wa, 'l822) 
;...1-'69 

I ..., rn roooipt of tho oapho !IEl'A dooum-,,t.a 
OM I want to t,honk you for o&n<ling "'"'" to '""• 

In what at t1-<, , .. _,, l.l.lut a -..llOl\lleu a._ 
<upt ta ro""h """"' of thON hopale•olJ • h.,.;e 1.n ti!• 
sand" idiota it h-1!'0 to Jta.vo bona £ide 6<"0unde be.aid.., 
~ H jua.t plain """"'"" ••""•• 

I havo a\ Oh!s IIT1tifl/l one mora lln.l.• lllloal• """°"'• to tho"'""•" Hex.old in "IJ' ~ b&Hlo "1th 
lh.a looal -:1.tiota. 

• 

,.s,<ll<s• ro v.s, <Olli« 

(j) 

'"' 

• 



• 
Dui< H. Mooro,, M.S.P.H., ••.U. 

Co.,ul<,a< in 
En,i<oo"''"'" To•l<olos, ...... ,,, """" 

Fr1nk UtaO<ck 
PSDDA Scudy D,roclor 
Seattlo District Corp, of hgm«r:, 
P.O. Bo, C-3755 
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May 12, !9S9 

roe Draft En,iroom,nc,I lm?"ct Statement and M•n"i"ment Pl•n Kc.-,ro 
for PSDDA Pha>< II 

Dur Mr. UroO<ck, 

I have re•iow,<I the Draft Env,ronmental lmp>Ol Se>temon< and 
Mana~omen, !>Ian Repo,t Im Ph ... !I of the Puget Sound O.edged 
Di,poul Analy,i, (PSDDA). lt i, e,i<l<nt that • great de,J of </Tort and 
good wo,k has gone inlo these docom<nt<. Many of tho 1cp,c, and mues 
h .. o he<:n addres,.d thornoghly. However, <om• concern, of major 
;n,por,.nco are no, adeqoacely d,,cus•••!. There are also ,ome major 
o•migho, m ti>< mmgauon plan, 

ln "'1kr t-0 fulfill !II< n,qoi,emen" of the Cl<an Water Act. NEPA. SEPA 
and other relova.ot poec« of leg.,la<ion, 111< PSDDA agencies must 
<h-01001.lily as,c,. p<>tenual imp>C1$ to tho onvironm<nt of Puget Soond 
and polenual mt, to homao hoalrn from dredged disposal -O?<rallons. 
All unrea<-0nal>le ,mpact, must 00 ,n;1iga1ed, My 1najor concern, focus on 
b,oaccomolauon of chemical conrarrunant,, chconoc offe<!< -On ,qu,uic 
organL<m,, and risk, to l,om,n bea!,n from ,he con,ump1i-0n of 
contammated seafood,. The PSDDA >gonc,c, h"c neither adequately 
addrc"«l the,o "'"" 0-01 d,ve!oped adcqu,10 mitigation, again>< 
u,ociated unroa,onible impo,,. 

Pulp m,11 offiuen" .,., • m>JOr coocribu1-0r 10 ,«1,men1 con,amination 
in tho Puget Sound ,egion. Tho,o dOu,nt> coo,ain ,ucb chom,cal, a, 
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• 
''""'""' ro °""'" '. ,...oo, 

... ..,... l, Tho FSOl!A •O<n<loo holl••• <ho< all •••••°"bl> <••••••ob Lo 
l•po<<o .. ,. b, .. ldootlfiod ood ouit&bl> ,o,olvod lo t>o f!no) , .. ., ll 
'"-""• !,<l .. !no u,. ,,.,,. nooo,"1no b!o,co-,lottoo, oh«mk oflo<to, =• ·-· ... ,, •• , ••• , .. , '"' ,., ••• '" ,.,. ,.,,., . ... , ..... ,. ""' "'""" ., ... , ...... , .. , .. ,,.,, ... ,,.,,...,., ... "'"'"" 
Ooolth offooto of thooo ,.,...,..,,, .. ,, •••• 1 .. o,od. !n , .. fo)low!no 
,.,,,,opho, • ,_,.,. o< po<tioont lnlo,-tloo oo pp >•12 to >-t• of tno f!ool 
, .. ,, !I NfR !o p,,o .. t•d. 

Tho >5DD,\ •••luat!oo .,.,,,,.,,, o,,, .... .,,.!,,d to odd<ooo '""""""'• l• 
••••• •hieb ,., Stoto of ... ,,.,, .. l• o,oip•t<n• <•• will doolgcot,) •• 
Cl••• Wot,, Aot Oootlon JO•(Il ll•too pulf ood pop,, •!11•• (n,, <•l••••••d 
'""°" of "' "" ,,.,. •Ub """'''" of ""'""" ,., th, doo«ift!oo of 
••• ••<••bod••• o!fo•tod •• ... •••• .. ••••! Th••• ••• ••• olll• •••••••l> 
<•oo!d0<od lo• 1i,•io. lo .......... ,, tn• S!o .. oo fl°"• ,b!oh dl•d ... , ... !o<o "-••-· .. , -· , .... ,. ........ ,, .. , ........ , .. .,,,., .,.,,.. .... ,,,, '"' , ..... , ... , .. ,. ,,,. ,.,, .. , .................. , .. ,, , .. , ........ , 
,..,....,,, o• o1••••• of '°"fO"'d•, 

ftota<blotoohernl CrCP) i• ,lro&Oy l!•t•• •• • ''"'''"• .,,.,,,, of ,ooo•rn 
, ••• .,,,, ...... ,,., ·••''"• -·· '''""'· .......... '''""''''''. !n ,, •• , 
of <oo ,x.,odod '"""' So""d Oo<ab•H (ao """'' .. •• .,,,., ... ,., o< ,., ~ .. !I ~••). • .. , • .,.. "·" '""-"'"' ..... , ............. ,. "·""· 
tb, p.opo, ...... , ti ,.t,b!i,,-,,t •f ,n ll1. of .. 0 .... nd="'"' of , .. SL 
(I,_ 140 , .. to•• p .. ) ,.. b!ooee-,lotion • .,.,,. t,!H" (I,.,. lOOO ro SOO ... ) ,, .. , ... _,. ....... , ... '". , ........ .....,,,., ... ·- ... , .. , ..... 
.•. ,,, , ...... , ., '"'''"'· ··••nt••···· .. '"''"'' ..... ,. ,, n-···· 

~.,,,cblo,epbenel •• • ,.,..,,, .. •"'' •''' .,,,~• ••••"'••• ••00•••1 
•O!oh .. , •--• <•-• to ••--00•0< •!to PCP Md 1• • ... .., ••• , a<••••••' 
,0,.,,,1 to .. ,,.oio•lnat•d d!S••••<..-.. , (tcD•'•l ..a d!hoo•od<••••• 
(tcoo•,). n,,,. ,.,,., ,.. '1••"• •• ,,...un., ,,. of""""~>«•••• th•> 
••• ,,., •••• ,,... ,,,.,.,.., .... '"'''""'""'· ••• ,. ,.,, •• ,,0,,.,,.,1 .... 
not b,,. liotoO o, o ,,_,,., of ooo«rn !n ,., of tbo ,.,.9ood!• of ,od!aoo• 
,,~,,.,. ,., .... , ··-·· ., •• , ••• ,,. >5oDII ... , .. ,,,,. ••••••••••• ,. 
"""'' "'"'"'"' ,., ,,...,"""'"' , ... ,.,,. ,c,. tCTID·• ••• ,co,·, •lth '"" 
p<ofO••• ,,,i,lon,. •"'•• ,, .. ,,, ,, •• •• ,,,,., to ••• totr•••l•.opOoool •• 
rho !jot of ,h~teolo of,,.,.,.,. 

Polyeblod"'t°' Dibeo ... i .. to, "'' l'ol,oblod-t<d Dibcn,ofo,oo,. f<:i!l!'L.SM!
r<:l!IC'.1 N<l ,,..,., of tho fSoDII ,., • .,,_,,. fo, l!ot!,a H ,, .. ieol• of 
,oo,ern '" a,,o,,d _,,,,,!. n,, ••• ,.,_,,,,, <o o, h!•hly •••••• ••• 
poro<o<••• '" rh, ,.,1,.,...,. NY b!oo<eumul"'• !n -•-' """"'• ao• .,, """ •• ,_,, '""""'" .,. ""'"••-•· ,,.,, o"•· •· ,,_,n ••'""'" ... ••••=• '"' ""' to,l•dln, t•••• ,,,.,...,,, ,t •••• ,,_ oo ,ho )to• ,f 
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B~ "~ n l ~11,yic• L • c ! ~"~~_,r,,, .. ! tho~,~ '1-0'lC~ l or ii)~ l ~d fur ~c1 ~ "~ r4 incl u,j ~d La 
t h.t l h ~ cf ~ h~-·~"' l~ of ~~~~em. A~ o,~ t l1N ' ....... i y~e ~ ( e>r PCDll' ■ ~rid fCDt" '~ 
ta Pu.g~t S.::.Ull.d dlo ~ot iadl~ale lhmir p,~■ ~o~e 1fl Q~V~r<!ol ~~d~~t• oth~r,,i~e 
c0t,lM1ifl■ t~d ~tth Qiah l~vel~ of fA.11', Md ~•v~ -t&I~. The con~er~ for 
t.:,xj~lly w•• ~<ldr~■~ed I~ p,&~l by~~~ d~•~rat•d •=•1tlvtly ~I lh~ FSDIJA 
~~di...,ct qu~llty val~~• (SL mc4 NL): lh~r~ ~r~ vmr~ feio t<>iic atatioo• in a!l 
of r~,e~ S<:,1,JI1d ltuit a~~ nu~ ~o.re~tlr ld~~ttff~d by the di•~oa•l a~t~m!tn•• 
t~~ c-ical~ of co~~-l'm <•&<:, !fTA, 19-!IS, &m~lhin I 1-7, 2, ~. 3). Thb, cCJ111b!11~d 
with the ~pp-,i,ren~ &b~~nc~ cf lhm•a ~b.,.i.ala, hlih tm■ tln1 co~t~ m,d wc~ct~i~ 
Mal1ti~al ""~h,;,dQ, l~d to tbe ~e~i•loo 1~ 1baa~ 1 not to iucllMle P"CDJJ'a ud 
~CllF'• en tb~ ll ■ t of chntcal& of ~~~•ni. 
~PTA (L~&el ~~Ka-1~,l,imd ~t:.&t h- h~al(~ c.:rn~~rtl• ror these c~~•lcal~ &~~ 
nQl f~lly add~~~ed Dt the tOll;icitf ~&~a. G.c•~t ata f~- ·~&ft f"-"~ ■ Ill• 
up,!~mtin3 1~ ~~•t Sol.<Ild indic4t~ lhat 1'1;]~F's m,d ~CD.D' ■ a.-. -•urablm in 
fl•R ~1••~5 cull~cled near ttlt p.,int, of di~~l}a~,~. It I• p,o■ aibl• that 
••di■oenla in t~~~e ~- loc&tto:n~ -, al•o ~ont•i~ -••~~abl~ l•v-.la of tha~e 
chemi~al•, &lth0111h ~o •~di_,,~ da~& w~~~ ~hen av•il•~l• f~oe n•ar ~~e 
tll•~ t1&( ,~ pc in~• . n... ~~v h i<ma t C tll• rsDDA ~valuc, t i,;,n ~rQC-l!dl,l~<t■ d4a 1 ,. i ~h 
pol•Rlt~l h_,, b~allb ~oocen1• oea~ tbe di■~h4•&~• by -i~1u,g t~ 
bl(>a~c ~l&tiou o! tht!, CQIIPQl>l:ld~ i~ tg k-. c laaa af t~r thll i r -.pa,u.r• to 
-~111-flt. 

!few lnio,...tio,, f~oa ~fA'a (\989) ~&tio..ial ~io&~~la1.llation StlldJ' ifidi~at~• 
~oo~ent~atio~& ~f diqlo b•lov 10 p9t t~ fiah tl&•N• M•~ ~ulp •ill• iR fu,aet 
Sg,..,.d. (l~ i• n,;,t ~c~u~&t~ tll..t.t to •t~t~ th.II~ thla Ef~ •~ooy •bgoo•d digqi;l~~ 
~~ "~g"'t 1ne 11"' enei:tut:1 t;ind 1~ l'!Aln Bound t illh ba.:auu ot11, a f fl¥ ••Pl"• 
"'~ ~e t ■..Ii.mi , Md th.o•• .,. ~• f ~OIi &r••• aea r prnba.b l • d :l.oodt1 H,i,ree ~. } 

R~gulal~~, m1~ccles 6.e •~livml, "'o~kint lo ~cntr-ol nnd ~limln•t• tb 
diach<!or.-,, of tr..•~ c~lorioat•d C~W\d• into ~ti.a•t Soua:id ■tld ctb•~ W■~bin1~ca 
"• tt r-11. i,;,Q lQIJ" .,.4 li'A ,11.-. ...., i.-.,i"Ra: b,f,;,~ Uoo t~ ~ ~1ond111 .,.,_ thtr t tie ... e 
ct1■ pouc,d■ ~rot p~aa■~t iu tbe- •~di.■.flu~I ....,d, if tbm1 6•a, t~ ""rify 
cOO~Hlt~atica.a &fl~ di•trib~tioo ~-~ IQ}- di•~l:.are•• f~QII k.aft pulp Md 
p;ip-1! r plant•. 

0,,,. to tb.1; l•c~ of inlonut{on cu •~d.l.■■,,t leY111._ c,f tb9 CCllllpound•, it ~N 
d~eidmd n.ot to ad.d lb.eat~ tli,e, cm:iscal liat of c~111111cal ■ al ~°"~~rn ncr t,;, tb• 
liat of chNic<!ol• gf ~o~c•m ICLJ ll,a1~1m MIN at t.llia ti.-. 'nley wtll b!1 
~.-.mL~q,.. 4..,.~~1b~d 1n tb~ n4,JEl •ullparq~apl,,. Tb• J>Ql1'~tl•l for aedJJteo, 
cwc1mlratlona of fCDI"• IUl.d ii;;ll-tl'a to ~e•ult i~ ti ■iua cocc■ntr•ligl)' of 
.... i~e ora11nt ..... 1• b~ic1 tnl.n•i...,ly •tll-lliltd bf th• c~rp1 afld !PA, bul 
..,.,.) l • an 11ot Jd av■ i la.bit tu ua I.U in h, l~1"p.oot4 t 1Ql!I gf ,HIIIMT1 t d-11 t<!o. 
The fSDIM. UI-Clual rnl•• proce,s "'11! pro~id~ tbe mppr-optiale •T""""' fQr 
n■ lJRi w!t~ t~, n~ inlor11,11liQ~ •••~lli>lf frQII tb••• 001otn1 •tudi~4. 

read ins de fJ ~ it i ve 1,,,H11ent data fl.n.d d!!>Hn1 Uon of poten ~ h 1 bi oaccw1u, lat i0n 
nla~i~~5tlip•, 11ud11h._, proJoteta propa-.ud for u~■• '"1n 01~ n....,~ .. idnUy" of 
a Clean~-~~~ ¼t 304(1>-li4~~d k~.f~ pulp ~llJ 4i&~har1~ will be ~equi~~d to 
(Qfldl>Ct • )0-41.ay bioa~cuaul ■ tlon t!!'at u1in1 th,,,~ biv&lv•, wlt~ ~l~•ue 
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pentachloropttenol, tmachlorophenol, polychlorina«d dibeneofuran,. and 
pol}'<hlonnatcd dibenrod101in,. Pulp mill •moent< are koov..n co coni,rn 
those to>lc and pmiscent cttomical,,., well as 2.:J,7.8-tetrachloro
dibeozo-p•dio,in (TCDD). Thes, compounds ..., known co accomotace and 

P'"'" ,o lite .. d,morn .. J bioc. D,01io emi>'ioo• !tom pulp mills in 

Brit1,h Cfilumb,a m ,u,pecc<d of """"' $Over< reduction, in ,ne 
-ing ,uc,:es, of Hero.o colon1<s. D,olln$ ..., ,ou1ioely fouod 1n f\ag<t 
Sound fioh (EPA. 1988). Dioxin OC<umul>lioo in fish h., led to 1he clo.,ur, 

of fi•h~ri<s in Wiscon,in. and 1be i"uance of he&!1h ,.iv.,orics by the 
Minnesota O.panmeol of Health PSDDA ho& hul«I to li>< many of 111<se 
chem,c&!s on the "Chomical, of c.,.o,:m" h>t. Thus, all a,s<>eiO!cd 
,n.,,onmenial 1ttd human hoo!th impact> are vinually ignored. 

Jt oppe:m l,kely 1h01 the PSDDA crilOria m,y b< inodOljua"' 10 pro•«< 
hum,n ho,llh from carcino8•m• chom,cal, lhot bio,ccumula<o io Pu3o< 
SouO<I ,.,foods. Al p«sen,. lho me,n conoen,r,tioo of PCB', in Pug« 
SounQ Sedimeo<s" lo>< ohan 200 ppb (PSWQA, 1988, p. 140), aqd oh, 
moan concen,r,1ion of PCB','" r,,h i, 138 ppb (To,r, Tech, 1~88, p. 67). 
Tllo e,timot<d caqcor risk from tho conoumpcion of 3.4 ounce, of th1> fi>h (3) 
p<.r day i, 2 pot IOCO !""'Pl• (Tott, Tech. 1988, p. 67). For comp,mon to 
"'"" CO!ltlmi"'"' ,,id ri,k 1, .. 1,, tho PSDDA «ruoinj level for pee·, ;, 

130 pph ,od tlie PSDDA "'d•mon< hul< chcmi,try, "'Ill" valuo fo, 

b,oaccumul•tioo «sting of PCB"•" 1,790 ppt, Thi, ••Uc<" lllot 
•edimonts coooamin1«d with c,rcinogonic chemicals that hioaccumul•« 
moy po,< • significant clJlCor nsk ,o hum•n• consuming Pu1e1 Souod 
, .. foods, even where lll< IOljUitetnont> of PSDDA ue mo<. Tho 
rcla<ionship, bot""•" k<limco, conCMttation and bioaccumulaMn in 
seafood, ,ro ool .,.,11 ""bli,hed " prcson,, however, ch,s ,ay 
•mporianl quo>1ion ,tiou!d b< addre.,,ed in 8,.., do1ail. 

Accu,dins lO PSDDA, by dolini1ion, no >1gnilicanl acute to,icioy would 
be ,U.,,..ed at tho dJSpo"l "IC, aod ,oy loog-<orm. ,ublothal IIO•mc 
elf<c" "°"Id bo confined 10 ch• di,po»l ,ioo wbore Uley ell\ bo 
m<>Dilor<d aod manapd. It i, well toown th1! organism, with 1ho @ 
1reatc>1 polenlia! for h,oaecomu)al!on, i.e crab •00 houom ll,h. m•graie 

over largo ., .. , and Wlll not be confined ,o the dispo .. t ,iie. Mi<igacioo 
mo•'"'" deunbod io Chapter 7 of 1hc Management Plan are in,d<'(uo,e 
lO OS$C,S of/,i,o contamrnahon of Pugot Sound ...,000,. 

• 
analya!o to, ><OF'• a,d ,CW'o. n,, dofia!t!oo of "'in th•,.., •idol<y o! • 
•iocha<8'" •ill b• do«,,.loN oo o ouo-b1•«H buto by <OOHOOOO of <ho 

''""' •••••••••• ,, .. ,,,, ••••• ,,.,.,, of !ofo.,..tlon oo ,,,r..,,t,, tiool '"'''"'' =• ,1,,,!outl0n o! otno, ,~ .. ~•• which ao•• !o tho ,..,,,,,,,,, 
phaoo (oo •oold ><o••• ud Pct>l>'o). 

........ ,1,t!on toot<o, of 0001-nto • .,,, rCDt'o and !'COO'• ••• fo=d •• 
,~ .. c<•d I• o•Oi-•to pro•!doo di<o<t ovldoooo ol J>O'""''•' ''''"' 
'"""'"'''''°"' , .. , oou•• •••••t f«- o<dl-Dt ,., ••••• .... ,,.,, to , .. ,, 
"'"J>O=••· Cb-!otry ""' oo ti"u" vll! ••, ...... ,to"'°"''" 
ou!tobl!lty of tho oodlaooto fo, ..,, .. ,, ... , .... ..,..,,, ,,,,...,1. 1,,0,_,, .. 
,. -·•''• •• , •• ,, .., ·- .... ,, ••••• ,,.,,. <o• ....... ,,, ••• 
''""'"'''''°"' of ,.,,, •-=••· ,,,,,.. <0no0ot••••-• wtll b, ••••••N "''"' '"' •.. , .... , .. ,. , ...... ,, ... '"'''"'''" ., ..... ,,., .... , ... , ,, .. ,. 
o,oUo!,lo 1,- rn,. AIIII u,. 
n,, ,., of - >!val•" !o btooee..,.lactoo ""'"• """' lvo !.opo,toot 
• ........... , ..... ,. o, .... ,,.t .... ,, ... "'"• • .,, ..... , fNdo '" """ 
cooto<t wltb , .. ,,, .... ,. 011 .. !01 • -•• •••••t "J>O•••• to ,odl.,.ot 
, .... ,,.,. t ... •1th,, • _,,, ... , ••• o, ..... ,, •• ,,,, ••. , ••• , ....... , .. . 
"''""'• ..,,,,, f!oh ond ,,.s,, btvol••• h,vo lov obll!tr to -<a•••••• 
,_<,olo ol ,0000~, whl<b l•<lli<otoo dt<ott do•oot!on o! ,1 .. !fi<oot 
, ... , •• 1 ,, •• ,. ,. to,,, ,, ....... ,,,o .. , t••·· ,. 00 •• ,,,,,, ••• , .. , th,t 
"'"" Oi••l•• Oioo«-,lat!oo to fioh •• o,ob bioo«..,lotioo, ,.,,. 
lootu,oo of - lodiooto ft !o '" •••-•• ou,,o .. to for potontlol lloO o< 
, • .,, ,,.,,,._,,,,,.. 1'o ••• ..,,.,., of ••• ,o,,±olooio,l _,._,.,,. ""••"' to 
,,ob, th,t •••••"'•• tOo "'' of - ,, • ,.,.,.,,t, lo, dot,...!0100 reno"'' 
'""' "'"'"-''"°" .. , ..... , .. 
-......i. "'' ••• , ..... .,. ""•-=-• w, ••••••• (<N<) ............ , ... "'' 
•-• hHl<h "'H" do,tvod lo tbo '""" I IPT• io l!ob• of • 
vbol ......... , ... ,.,.,t,1 -•· dooort,od lo <bo fioo• , .. ,. II "''• pp >-1• If. 
n,, 11.,,~, o!toO !o , .. ,_, lotto• ,.,1, to • •••• ,,,,,,_,, of ....... .,. ,, ....... ,. "' _,_, . .,,. ..... ""'""' , ..... , ....... 
T ,tto lo O_,_, .. ,, t>o,o lo Uttlo .. tooti•I lo< H•• bo,vaot!•1 lo 

•••• •••"'""· .,,, ._,,,., ""'''""'' ,,.. ,,..,,.,, io , .. ,. 1 un, 
,oct!oo !I-$.,. •- ooocl.., .. upon •••••••lotioo of , .. doto .. , .. 1n, oodol 
,,.., ,n, b1oowaulat!oo «tao, •u ot!ll p,oto•ti., of ._ "''""• ••• 
, .. , t•t•! 1'0>'• tt ol>o,ld •• ,o,_,,,,, •• Tot•• o,, .. ,, corl,oo in to. 
., • ._ •• •o ,.,, •••• , •• ,, .... , ,. ""- •• ••••• b!o,,,,, •• ,,,,,. 
•• .. •••••ly, ,,. v,luo ••• , ..... , to 31 .,.,, °""'"lt,od <o Toto! O<oooio 
c,rt,oo lo tho .,dta,ot. • !u,thoc •""' on_,,.,,, diop•"• oo "'"" '"" 
lo dono, oh,olool toot!oo o,o,,o both !o onotto aod o!fo!to ,o4l-nto ood !o 
•••••• , ,., ..... , "'"''"'"' (, •• , ....... IJ ...... ., .. ,.,.,.,.). " 

,bou!O •• ootod tbot, to tho "" of .. '""'"'" "•• •h0<0 _,11, '"' ... ,,.t, .. , "'''' •. "'"'•••ob•• , •••••••• , ..... ,.,, •• ,,,. '"' "''' ..... 
<o=d lo •• olnmd-t oooito, <"'- ''""' ,.,,,loo a,to<0tood , 0 ,h,.lcoll> ,.,, 
•••• t!o,.o bolo,, ond po,!od!coll> oft,, tbo .... , .. of ,,,, •<••· 
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federal gu,delrnc, go,emiog d«dged mar<ml d .. p0,,1 (40 CFR 230 

Subplll BJ '°'l"'" <1,., no discharge will cau,o or conu,but< lo 
s,gnilicant odvet"' dfw, on human health. Un<ler Sec,ion 404(c) of !he 
CWA (40 CFR Part lll). ch, a<lmioi>1ra1or of EPA"" proh,bi, o,

"'"hdraw , p0rmu up0n de!ermrnation that <he discharge would h••• 
unacceptable ..i«r>< tlf«u on ,n,llfi,h Md, or fohcry ....,.,, Thu,. 
bio,ccumulatrnn Ln ><afood• and 1he resulting hum,n health risks are 
clearly a '"'l""<>d con,,de<at!on LO 1he ,sso,sment of chronic (!ubl«hal) 
biolog,c 1mpam from che d,spo"I of dr«lged ,odiments, 

The PSDDA EJS ,hould oontarn , literatur< r,sview >nd risk ossesomenl 
rcgatd,ng lh• poconu,1 1,,. bioaccumulat!on, chron,c effeels, and human 
heallh risks posed by pulp mill <Jlfocn, cll<m1c1I, {including TCDD), and 

oeher chcmic•I• wh,ch ar< reasonably for,seeable 10 h>Y< accumulated rn 
,edim<oo, <o !>< d,ed3ed .. d d"po,ed of a< PSDDA s,tes. Of p>rticular 
,otere,t would !le cornel>1,oo, !><tween oodiment TCDD con,:eoUs,ioo,, 
biologic ,;.,0e TCDD cuoeeottation, and human cancor nok in <he Gtea< 

LUe, Region and <he ma,ine environmeoc, of Pu.get Sound Md Briti,h 
Columbia. A discu,,.OO of <he TCDD-,el-.1 reprodu,,uvc f>ilu,e rn the 
He""' c~onie, of Bntioh Columbi•. and bow Olat relate, 10 TCDD'o io 
E><r<U H"bor " al,o e,wuia! 10 odcqumly ,.,.,. the p;>1001oal chronic 
(•ubloth1I) effect> o! oho Navy'> drodgod diopo,.l pl,n, Otho, chemical, 
of concern for b,oac<umul,uon loclude chlorinoled phonolo, chlorina1«1 
di!><nwfur>n,, PCB',, and cblorinat<d Jl"sticido,. 

Bioaccumulo11on ,hould also !>< di<eu,...i in term, of <Jl"Cieo 
dill•=•- The !ld<qoa,:y of Ibo Maccma bi.alve bioaocumulo«on ,.,, in 

]J<tdiCI !>toaccumul•lioo in l!)<C><.I hii,hex in <he food ch,.;n. i.e. mb and 
pred,tor fish, ,hould bO d"cus,od. H lo probable that bioaocumulacion 
would incrco,e "gnif,contly at .. ,h ,tep in th< food chain. The "niquo 
ph)'•iologi of 1!!, Dungen,,. crab. a, compa,ed ,o fi>heo, ,flould !>< 
d>$cus<ed 10 """'' of ,,. p0,en1ial for bioa,,cumulation of ehlorina,ed 
,ompound, and 111om>lio hydroo"oon,. Risko to olhor species high in the 
foo4 oh•ln, such " bitld .. 31<,, ... 1,. and 0<0 lion,, shoul<I !>< addreucd 

In <h• I"'"• di!>en,ofo"n ho, boon mi,taket>ly used •• an indic,tor 
co"'l'O'lnd for TCDD co<Haminatioo. I ha .. reviewed nume.rou, <01enullo 

,<udio, and '""" cond•do tho< concen1r«ion, of non-chlorinated 
dibrn,tofu,on do no, son-, •• , good indica,or of po,u,;,1 TI:DD 

• 

® 

···-·•-\- ,.,,. ,,..,. .,..,, •••• ,. "'' .,, •• , .. t .,,,,,t±oa ""''"''' .,. 
Ja,,,,-t, <o ovo,< o!folto on,o,lc ooblotn•l of!oclo lnolodlo, cont-!no<!oo 
ol Fooot So""O ooofoo<o. ..,o,dioo ,oofood b! .. ,,..,olol!oo, ooo ,,,..,.,o, 2 
... J ...... 

Tho"'"" d!,..,,.l '"" _,,. o,loet,O to ovo!• M10 oooeont,,tl~• of 

,,,,,.,, •• o, ••• ,,,, ••••• woll •• ··- ,, ••• ,.,. ·····- ""····· ..... ,., 
eloood •< <hooo olloO •!l! b< ~•!~a fo< to,i,i•, oo• •-• hoollO oonoon,o 
• •••••• ,,.,. ,, ••••• , ... ,,, ., .. ,,_,,,,,o, ,,.,,,,. ""''' ••• ,,.,,., •• 
"''"' lo ot,poool. !lo•••'•' '•"'• .,.,, •• will •• ono1,••• <•• eh•l<•l• of 
<oo<•<o (iac)o,10, >C>'o ,od Otho, b ..... ""•1th ,h~!,ol•l ood !• .. •••••> 
''"'''''' ,!!! bo -••••••• T!oouo coo,.,,,,,tiooo of cO,_i,,lo of oon••rn will 
b, -••u••• !o bootnk onl-lo '"""'"'""' froo lOo Olopooo! olto. n.,,. oil, , .. ,., ... ,, ... ,,.,,, ...... , .......... ,, ·••···· .. ,.,,,., ... ,,,. 
''"''-'"'""" '"' ""'"" ... ,,. "'"""" fo, , ...... .,.., "" """'""· 
Pn,o!o,1 O!o<o<boo" of <h, •it• (doe to di•po••! of ""'-•<ol '"""" •n, •=""' ~nilod,. o, O•otM< ,-,h!,o 00 o!to, '"' oooltorl•• ,.,,!t, 
"''"• ooOl!o "•h ••d ohol!l!oO woo1' b, <lffl<0lt <o «loto to tn. o!to 
•• ,, ... , •• ""'""" , .... ''""' -······ or, "'' •••••• ,., ,ou.,,. "'"''"''"•· 
they -, •• ,,,,o,•i•<• !o, ••<•il•• '''"''"'"' of ••• ,,001 ... !nO!cot,d ,, 

, .. """ """""''"' ..... ,. .. 
~-~· ..... ,,., .... , ... ,, .. ,, .... ,., .... ""' ·-· .... ,,. ,, .... ,. 
fo!ly 000,10,,,,. Ho o!pif!oont o!fo,t, to n.- bul<b ,r, ,11.,,>l, = .. , 
'"' """" '""'"'"· 
•• ,,,ulci,. tOo - bl•&lvo Otooo,-,[&t!on toot !n •••u who,, tbor, ,,.. 
....... , ..... , •• ,.,, ••••• ,,s ..... , .. , •• '"' •••• , •• ,., ... "'' , .. 
• , .. ,,,_,,.,.., .. , .. ,,., .... , wb!ob ,, '" .... 1.,..,,, •••• , •• , ••••• 
••••vo!l,b!llt7 .... b!o,«-.lat!on/bl-H!oo<loo of tboH , .... ..,,,. Ao 
•<•ted i, •••-•• l,•'°''• <•<• • .,, .. ,h will 0000,ot< .. ,. th&t ••• 
'"" .. '"''' , ... ,.,,., ., ..... ,, ••• to, ····-· 

eSD .. >hoo• II '°'' not Ooo! o!th tho US •••• H_po,<!n■ uo• of <ho Ph&oo I 
•"•• >u<tb« Hto,olo .. ,....,,. •u ,ce ... HohOO dor!oo t•o '""•• II °'""'' .... , ....... '" ·~· ..... ""'"'"''' "" , ... '"" ,...,. .. ..,,.,. ._Po"'"'"',,..,.,.,.,.""•',., ..... ,.,., •' ,,..,. """'"'" ,.,, 
•"" ••• O!ftioult, of •"""''' "'"""_,lotloo ,,_ ood1-t '"' •!<boot 
ob••~•tlooo of bio,,,,_,,,,,.,, lo <••< ,,.,,,,. 

••-•• r.c. '"' "·"· wnittlo, """· Tho ototuo of"'"''',,., •• ., lo <ho ,..,,.,,,,,1 o,,,, ,..,,,, •• ••• ,., .. •• oor, re,,, ,, .. ,.,. '••-• .. , 
o.--olio "''"''"'""''· Aqo0.tk Tc>!oo!,a,. ll(l,00), ,.. •• ,,,. 

No,a<..-, S.J., O.W. 01,,,,., .. h ..,, O.J. °"""'''"'• 197'. tll~i,.t!on ,, ,.,.,, ••.•• ··-·····""· •• ,,., •.••• ,, • ..,,,,.,,,,,., •• s,,,.,,,,, , •• 
to a,l),ro, (,n,e .... .,tm,,..,.J. Toxkol. Appl. , .. ,...,,. ,,,,.,_,,._ 

• 



• 
• 

CQntam,nation. COlorin>'cd dibuzofu,an, ore found togotho, wi1h TCDD 
io pulp mill eITTuoncs. However, non-,;,hlorinolcd dibenzofuran h>< been 
fouod in associauo• wi1b polycyclic o:romatic hyd,ocubooo 11nd 01her 
combo,tio,, "'"°"""· Toi, ,e[,iiooth,p hold• IJUO in tho ·••il,blo d•ta 
on Evoreu Harbo< CToo-• Toch. 1988). Th,ttforo, d1benzol\1Ton to>t 
,..,,Its ,tiouW no< be u,<4 .. juS1ifoc,11i<J<1 fo, 13nom,g 1ho ri,k, .,,oemM 

wi1h TCDD eootamination. 
From lllo PCB d.,. di"'""cd above. 1' •pp<an p<>L11blo th" tho PSDDA 

b1oaccumula<ioo lrigge, levels may be on th< 01<1<-r of 1000 time, too 

hogO for 1110 carcioogen,c cl1<1tuc.1b wi<h bl.oaccumulation potooual 
Tl><refore, f&1lu« o/ ooomicU anLly,is ro,u!ts to rexh ,c,eening low,!, or 
tnoa<cumulotion triggocr lo•ol•. ,hoold not be used a, Justification to 
ohminato a thorough di,cuHion of biO>e<umul>tion Uld humon ho,lth 

nsk from the chron,o (sublothol) evaluation. 

Sincc,ely, 
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• 
Stoll!n••• ,t "'· l>al. •••••••• of polrohlo,lo•t•• ••••••o-.... !o,ln, onO 

•!beo,ofu,.,,, in J.au,ootl .. G,,,, J.a••• ,,,n. !a r.,u,, •-•·• •.L. 
'"""'' •n• •·•· e,.,, llla4o •" ilo<h tol .,,,,of"~"""--
"'""'"' ••• 0.1,1,," 1wa, . ., .... '""""'"' corp, pp m-2'0 

Sto!linB, D.L., R,J, Wo,,t,oo, L.H. SOitb MO H. ''"°"• 1,0,. Yottomo of 
,eoo, .. , !'Coro lroa tho Fulp Induot,,, (.,t,odod ••••loo of , ., .. , 

'""'""""' •• , .. ,, .,,. sovonto '"'""""°"'' .,. ... , .. "" ""'··'··"· 
"'""'"' ,., 0,1,,,, Coopourulo. O<tobo, •-•, I>i>. U.i••••it7 of "'••••• .. ...... 

'"•' .. · c .•. "., .. '"'· ..... , fo, ..... « ... the fofl=« ,, ,uo ... , ... 
•••"""'•• On ••• >ioovo!l,billty of nout,ol or-lo oOo!oolo in tho••••• 
coe,ut .. ot, lo Cud .. 11, R.O., O, ... ,,, o00 O.C ....... (od), +,,o!LC 
Tm \oelon Jlll4.-.ul 61u1-,t ••"' OTP "", .,. '1 ,_.,.. 

Vao ooo .. ,., K.r. 01 .. ,, C, ,,,,_,,,, ,. w,, .. ,,, onO <, Oll,. 1,0,. 
""'"" of .. , .... o,!o,, .. O!b0n,,-.... u ... , ..... pol7cO!o,lMtod 
•••• ,.,,..,..,, ,. ,, ...... ,t, ... ,, •• '"" ,, •• ,, .. tbo .. , •• ,,..... .., •• 
En,!,,., cou,-, T°"iool, JJI• 1•••l>O, 

........._., ,., ,.,,....,. >, ,, .. ,,"'"'"''tho ,otto>!l!ty ol tho -
b!••i•• toot. "'" •••••• lo ,.,..,.,,, J ... • ,bovo, PC>, l'Cl>O'o ood P<Dr'o, 
""' PCI hovo >oon u ... tod. Cblo,! .. too ,.,,io<••• "'•• "'"' ,,.,,.,,, b,t 
tho .. ••• no iodlooti .. !n tbo ...,,t "'""' .. ,,.,,. oor lo tOo 11,,,,tu,, , .. , 
, .. ,,,tod <hot ,.,,, lo • noo4 to , ... ,, tho tr!1p• ,,,..,, <•• <heoo 
.......... , •••• ·-· ,. ,, •• ,.,, .......... , •• fot0<0, ''""" -""' .,,, __ , ... , ... , ...... , .......... . 
'.D>< etto< <oo<orob oo G,,ot II°" Oo<oo Ap«>d.,ti .. lo!lo,o ., !t <olot,o to 
PCDD'o ,., PCDl'"o oul, oitb ooo,ldo<obl1 o•••<o, !ovolo , ... .._, "'' b,,. 
•• , .. , ........ ..,.. .. ... 00 tho ,., ... t '"'"-""" ............... . 
••••••••• ,.,,, ,.,.,.,..,.,, t.,,, l• oo ,,,,on to ,.,.,,, b!-pfllc,tloo •• 
•••• ,,,... .,.,, •• ,.,. ,i.-.,,,,,,.,, ... ••=· ,, 1,.,,.,1, """'' •• , ••• 
... ,.,.., to h,_. bultS io dHpo, woto,o o! nllllll o1too, lo .,,., ot !oV 

l!oo ""' ,o,ilfiob ot!lf.,t>on, ood •!th ,,,.ioJ 0000••••• •- o!op0ool of 
otbor, <10000, ,,.,-.,., ,_ !o tb, , .. 11 .. .,,.,,i., ""' v!ti,h no t., 
t,,, •• , ........ ''"'· 
..........__i. Tbo f!III"" qoodoo OO<Oo , .. , '°""'"'""'°' of ooo,Slo<lootod ., • .,,,.,., .. , -, ••< °'""''" woll oltb tbo ,,., .. ,. of oblo,<ootoO 
., ... ,odio,tn, '" ....... t. n,, ··- ovolu,tioo ,,., ••• , ........ .. 
"""'"''to,,..,,. <bo <Olor! .. to4 •--••· 

IHOOOH • ,., '""'"" •-" >, obovo, ,,.ud!oo '"" '"' !ovol .,,ool,tod 
witl, '"• ,soo.,. "'"'"-'"'"' tooti,, "'"" f•• ,c,·,. nw, "'""' h,. 
booo •••'•"' to botto, <<l!oct tbo o,,0nlo oo,>oo ooot'"t of t .. , .. ,_.,, ......... , .. , ... 
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,....,t_,,,. ~ Uic .)'obMo,,, -l"9t<'n -1,: Part.a .la.oci-AtiClh 
....._ •- DN1199d llhpoa,o.l -ly•l• -rl.1MJ 
&prll 1•, 110 
Ste!l•eo<m, -~ 

Ill - U nl,: .:r-, - 1 - ~ ....,Lu, ,....,1 -e1.d1M. for 
'Ula ~ -He l'm"ta ..... ..,1.au ..... ft• port. SHOChtiDl'I h 
v,a u .. 1- • .., cacrnlino.U,. ·- for ti.• ~1,: port dieU1ct• 
of u.. •-• of kelllJ>vt..m, - ..__., t'5 pun.. i>< JJ c,f -~••H-1:1-. 
r - - ta hetir, l.n ttron, ~ c,f ti.• --Ur d..-d;•d 
.ttffUll -,ij I •l dtH Ulat i,.,.,. - 1Mfft.1fl•d l.n l'll•H n of 
u,e ""9e" :s-n<I D<ed;od. 111._al Malyel• •tudy. 11>• part.• of ....,et 
•- - bean -.!"'I witll t:!le four J'SIIDII eg..,.,l•• •inee tl'I• 
t>og1-1Da uf tl.h pleMin;, pr--•· ,,,. u-!'dou• effo,:t. u.at l>u 
flffle l"'-" ,SDDA M• !""O'l'idt,/1 ... t •-•• .. rttlaa ind~atry >1it~ 
e,wlra= •'11' .. re 79'- ""'8t.-1rt•,U- d...., to.- 1:1,,o. di...po,,al of 

~---till.I.II - --· 

n,e pc,rt• of - ""9e" •- a.,i<lll -• • om,t.illDl"'I - fc,r 
....... law, !Mid -- r- ...... •U--1 dt:.. • .la lllllp,, t>.c""• 
1e._-, "'•uenfts an bu -.,.-,,..ta -- fte c,ld 10 
or n _.._ ...,.1981:1.""' l• - _.t on:- be <IHpe- to o 
f•~- _..,. .. ur t -1.c -•l-'" actlvltlH also ,,_1_ ~ilWj'. 

1n _,uon, ~ .... i. • emit~ - tD .. ll>hl.n - -nd UI• 
.. r1.au, -t ,-- ■lites enc1 -.c ~u-1 -Ung 
Uc:lllUH t:!let nly - ~1 ... for ■t l•••t pert uf Clleir 
--"'""· "'"' - ro.- uc,•U ..... 1 -t faelUUu 
pill'tic:u.l ... ty ...-1- - otl>er ■ .._,. •m• ~ 1• lnerud"'I 
rapidly la ...,et -• ftla tnMhtu bto a ~ -nil for 
• ., .. ...,. factuu-. fll• nnt .... ur • w alt. b .,.,.tnl "'9et 
•- .,.. rm- .. 1.r.o r = .....,_illt or • ..-u-1 -.-99• 
hc:1Uq,. ,,,. -M U - nhr 41-1, •tt:.. will .,.,,,tUR>e tc 
.....,. 1:1,o, n<1ion•• ..-u-i -ti.., p,,1111.,. 

n,,. pun..._,.. - _._ _..,. -n.U-ly •ltb t1>e foqr NDDI. 
._,_ t:o iapl-t -.. 1 ut - ata.17, encl - 1>■11-e Cll•t 
ti>• ,-_ 89'"""la• - - an -11-i jUb ~ •ll°"i"" .lnp,,t 
rr- - - "'Jltl- Wit)' - - t•a...al public. n,e 
..i~- of • p.dtlie ■-1 .... 1- toy - four ..-1 .. , u -11 
-■ -1- of u.. PU.liq, ...,1_ -1ttaa - et:b•r _..,.......,,.. 
tin t,uti, tu S'e911lated endll,,., 11:y - l:ha public an 
.; z nnlty to J.nfluanai tl>e pn• . '!'he ...,,...1 r-lav .._ .. , 

in pan.J.cal■r. tlYN - u.e ~P I .. tu ~-• - re,,Jav our 
polleiu H - .-,111 up,d......, """t - ■ltu. 

• 

, .. 
c-J1: l. -A ~mro,ly w,pporls t ... ,_ fm !:!w ;<re~ sites .-., tr,e 
results or t ... ~ .. rrocrt 

C-.t 2 • - .....,1r-.al prnt.ectton -,ure,; "111 nsure "'-t ,..,OC""IJlable 
levels ol =-nom:s .-ill r-<>t be dt>/nled at PSillA Utos 

C-t J. n. .....,1 T .. i ... pn,eoss •Ul provido en _rt...,lty to re••-• 
the ?Ollcies In 1111't r.1f thO e,por:lera, gal- In ustrw, tr,e site•. 

~._..,,. l. C01wEnt -..i. 
Response 2. ~ ooted. 

Responoe J. CC,,,,,,,,t r<>ted • 

• 
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-._JC icn;t'lllG 

l, ••tty""""'• a rapresantativa of U.. ll<>rth.,. ■ t 
-rin■ Trad■ Al ■O<"i■ ti0n, ""'uld lik■ tc pr■ o■nt 
th■ f0ll.,..in9 c-nt■ c01tCarnin9 th■ ■ it■ ■tudy 

for th■ Pug ■t sound Pr■4g■d Diopo ■■ l A:>aly1i1 
Ph••· II. Th■ 110rth-•t ll■rin■ Tr ■d■ A■■oci■ ticn 

■siot ■ to pr0111<>t■ boating, the ,..rin■ industry, and 
favorable r ■ l■ tions bet...,■ n th■ indu■ t<y and th■ 
public, 

Th■ to ■u■ of open-w■t■r diopos■ l ■ it■ o throughout 
t.i>■ Puget Sound 1■ of vitol i~port ■nce. Thia will 
enable uo to puroue th,, de~■nd for incr■■■■ d ••••• 
■cc■, ■ ouch•• launch ra..po ■nd r ■cr■ at!onol bootin~ 
f■ciliti■■, w■ 1tr0n9ly ■upp<>rt the effort ■ to 
d■ t■r~ine ouch ■ it■ o and provid■ enviro,,_nt■ lly 
■cund ■nd coot effective -thodo to do oo. 

lt io • prU>O concern, ond very crucial to .,.intain 
our voter vayo •• tho need for •rinao, -.oorogo or•••• 
ond beating increaooo. 

11',e worth...,,t Harlno trodo •••ociatlon c..-ndo tho 
four ogencioo, u.s. Only Corp• of En9inoero, U.S. 
Enviroa..ntol Protection &9ency. and the Stote of 
waohington ~poru.ont of Natural Reoourc•• ind Ecol~OY 
in u,otr dovolo-nt of the Pugot Sound Uredged Uiope,o•J 
Analyato. We or• eager to ,otn effort• to i><"""'t• an 
~onoaicol 11111 onviro...,.ntol Vay to dl ■ po ■e of r>0n
c0nt""1natod dredged ... teriol in your vatoro. 

• 
Ccmient I. Tho _,.A repres"'1ts about 1,000 -1,... •• ..,11 •• recreatl,:r,ol 
66o£ers - ""'rlne l,-dustrles. It st,,..gly scwart, P'D:IA, •Mch Jt believes 
assures enviromental proteet\,:r, in an e~lca.lly feasible'"""'"'"· The 
<losll1'0tlon or ~en .. ter Olsp:,sol sites ...-.!er ~A Js •Ital to Jn:reaslng 
.,.,1...., •••llroblllty for the pu:,lle. 

Re"F'se I. C""""nt noto,:I. 

-1 ZlUel, - l>f Zltbtl's IIUIN 1n OJ.yap!.■• 

c-,t l. Dl'l'OSOl sltes ore essentlol to ..-..JI qrlnos, and It ts vlta.l tho 
e,wfr,,,..,,....tal ~l<lell""• be fo plaC<! ror the protection ror rtsh """ shelHI•~ 
Tho P'DlA studies •-es• bot~ of these ,-ds. 

flB?!mse l. c_,t ooted. 

C.-,t l. The Port or Cll-1• _,ts tho f'SlllA sel~tlon or the 
Aiidirscn/l(etrun Island slte, .-spite the closer -rson/00,lls -d site, In 
-1tl"7 or the relatively hl"'°r fisheries val'-"'s at tnr lotter. Tho Pert 
,_s t""t tl-e F'ttose II st'-<!)' will succusrul.ly <leSll1'0t• the Ardors~trori 
slto, and believes It "'1.ll.d .,..,.,_,,,. the KOl"OR.lc vlltlility or the ocean °""""' 
In So:>.Jthern Puget St>.r<I .ttlie proteetlr,g t"" en,tro,w,ent. 

C-t 2. The Pert or 01)"'1'1&, in l<eepir,g •1th lts lnV<llV""""'t with the 8ullO 
Inlet hsk foroe, •ill also att"""t to oso clrodgrod 1118terial Jn bonertcla.l ""Y' 
SUC"h os C&/JPl", ,,..,, tl-e c,:r,twr,lc,eted Cosca<le Pol• site. 



• 

?JI.IC ICET!lla TI':STIOOII' - -IL 19, 1~, 
00.LJ-, -11(.Tl:N 

Dul<Y1-r, Pl I- or h - -C, ··--· 
C<:nnent I. Th!t lmor SOun:l Cr-u• ,...,,.,tatlro I• opoke- 1'or c...i, 
n,s=ces om ,,_.,,1.1 cr<itl ..-.d fl-rlH. Tho lowr strait or ll•m;,l■ . 
provl<I,,. 21' or 2 ■llllan p<knd, .n.l.Iy of the cr<itl catcti l'or north P\Jgrt 
So..n!. Tho Asoor:l1t1011 feds that P500A hu IIR)r<lprlotely octed to protect 
blolo¢cal n,source• or !'ugtt so.nl.15tro.it or Ceor!P-• lnlan<I ..,t,rs. Tllo 
Assoclatiro C<W"CUrO wlt~ <lr<lwi..., the Stro.it or Georgia site, n! thlt 
■oshingtoo ()opart"""t of n_d.,. hoc! _, Ct>:1SUlted ond llsttnld to In IJoth 
the Streit of Gao<¢• dte ond tho ~ n,strlctl"'5 to pr<itect cnit, 
......,._,rce• in e,,11~ Bay. 

O:W-Ot 2. Th!t l'le,lblllty In tho "'"""'- nt>ln proc,oos of PS;M 1.-i>l....,Ultlon 
h a g,iil ldoo. 

ca-nt ,. Th!t P.o.socletlon t- 1 poslti>e v1 .. of ti. PSOCl'I process. 

co,,,_,,,t I. lNdgOd "8terl1l ts I ntsource ""'"" Sl"O.Jld be use<I to <:<nstroct 
wetlords or ot'1er °"""flclol projects. 

Ca!ner1t ,. .._t alternatl..,. were conslclored for dlspoHl of <ll!brls ...i 
conl..:.tnated se<lif••"t, om .....i.ct-i•t ther-e be I st""1g pn<lliectlro to use tr<! 
urx:onfi.-..i, _,..woter PSOCl'I sites Instead of other a,ailaDle ahposal .,.trod>? 

C"""""t 6. ..,t CCfllll.J"'l.lcatiro occurs beheen the 6elll~ Boy Action Plon 
work gr- ...i P.il>O? 

Response i. Coinent nctetl. 

1<ew;,nse 2. ~t ,.,,tod. 

Respo,se }. o:w-nt ,.,,tetl. 

"""il;;,'" I. lll!ntflchl uses an, entidpeted to tJo utilized •• or, <Jlltlon 
dre a ll>literlal """"'!ll"'l<nt, arw:I ,,.... ,_, coml<lere!l to o"""'-'>t for 
opprod,..tely 3[11 or tn< Mterlol In the Pert ln;,ole• area. 

,., 

~e'tiiii" 3. -ficlol """' Ott encoutall'd ,no """' Jn:lucl!,d in tn< ll:!S vol""" 
•sl711!1Eis; rt>r """"""lnoted sedio,ents, I"" Stote or wo,Mr.-,tm ls p.,rsulng 
stor-.i.ra, for dHlr,, of cooflneo ah,icsol. For construction -ris, lar>::lfllls 
will tau tt"' _,is (""1Cl'I ls ~t usually co,t,..lnated) ot proseot, alt~ 
•••llab!llty cwld tJo~ • prot,I.,. If tn< ,ol""' of a.tirls were Iorgo. The 
final - (O"olpter 6), a.tails debris r~.......is. 

Re~ 6. The c:.o.rp,, is ,......,,!bl• ror fflOgo<I disposal data -...-,t ""' 
Eco~I. eomected to tno corps• Cllta •ysteo. 11'-ete .Jll tJo ~!er cota 
loterchanqo. 0-A h lrl,ig to <Jl!velop &rw:I 1111lohln !l"'>'f c<nl'Ulications bet..,.... 
ti. Office of ~t So.rn eo"Jd lo ~rt1cular Ir<! Belllrtjloffl Eloy Action Plan worl< 
gr=. Tn< COrps eo"Jd IHl oho""'" representatives on tn< «ll'i< """"• 

• 



• 
ACTIOH. Coro• of Enfl••••• ulo<tloo of o oon61opocotn d,odu dlopoul 

Uh In .. llloihn Bar, 

IURUG, Ap,JJ II, IIU; T,30 H 
••lllo1h- ■ c .... ,1 n ... .,, 
Ulllo10o ■ Cit> Ull 

SUTUUT, 

T"" Lo•oJ t,iO, dJ0<to to Oo olt1n1 of o ooodlopoulvo d,odf• 
dlo .. ,l olto In hlllo1ou 10 r., <h follulos ,n,001, 

' 

• • 

• 

• 

Tho uu •••••• lo obollu ......... , ..... ., •••••• 1 PIDOO 
1oldollo<1 roquHlnl do•<h dup .. thon 120 tot, Tho lollln1h•• 
olto lo located lo on oroo OHO n<uoi .. l> br tho Lnoj ond non 
trJbo! t!ohlnr !hot. In Oo poo<, 10,, """ o,br1, •--••• In oth, 
noorb, dlopoool oJteo ho•o d1001od fl1h1n1 I••• ood ••• the,ofo, 
O>Oldod •• HO> fh .. rHn- Thlo nu alto J, .. , .. fortb« nt Jn 
tho 1a, •Jll •••••• 01010 <h •••u ,.., ot oo,uoot1oo, for th 
IUOln1 floU. Coopllan .. <o Uold lllo1ol doHU dlopoul hoo 
bHn P•"< lo n, put ond futuu dlopoul of•••"• tht ■ !11 
du•i• uor h 11••1> th LI.S. dou not doto!l odoqootol• ho• 
"• Doport ■ ont ot •uo,,I luoo«•• ■ Ill pu•••• thll "' nu 
lhhorHn .... Jd •••• ,.,n ..... ror !hhl•1 UH dou,,d ••••• ,1 •. 
A f•rth, ··••«Ion •I tho rru .. prh, fhhlo1 .... In .. 111.,h, 
••• h not ooo•otoblo. 

T._ ululn1 .. dl ■ ont "'""••d• ro, nondllp•rol•• dllpou! ,,.., 
,11 •••• OOHO<ptobh h••l of to,1,u, , •••••••• ■ otorhl, 
<o•dltlon 11 orltorh ol!o ■ ■ ort•lltlu or •o •• OO\ Jn ,.,. 
lpoe!u •hJ<h on <hootn to rof!«< bot<o ■ dwellln1 •<1onln, round 
" thu• oltu Soo• o! tho •••« borbo, .. 01,,nu ■ hor• "'""•'"• 
•• 11,,1, ,,. """•'• ,.,1,. tno ,_.. su,, or ,n, , 0 .,,,1 ••••rt 
ll1Ud hllln1bu"1 .. oh,oto •• ,ontoJn!•1 hllh 1 .. ,Jo of oorcu•• 
••• aodoru, 1 ... 1, of ooppor ••• ,In<. 

hllh1hu ... nppHU • •l1nUl<1nt o ........ nob 11 ..... ro, 
TrJbol ood •••truty IIObonon, U. of W. trul UodJu oh•Hd 
<elUIYOIJ •11n no ■ boro of 0.•l••uo <PU. ,nr1 ■p. and•••••• !!oh 
1. hlllo1U• ... ·••pnod •Ith ..... , ,u •• no■ Jood •••••• , 
••••• Locoth1 onoth, Uopoul •I'" tu,un o•t Jnt• n, h> ••• 
th ott«t of inc,oo,Jn1 th•"" or oooto ■loUl•n lo ,n oru <!cO 
ln •otoul ''"""'""· , .. ,. uo oo.o♦ rn, r•r ,uo Ooouu of to, 
hbH of ....... 1., ,, .. 1 .. u ••• , In Udl••·" do,i., tho 
Jooohtloo PHlod. •• •u'I ~ ... It ht<hl•J n«H or lonol 
.... i-,1 001 h lo•orod ,, to.ic udl■onto •II•••• ndoc thou 
IUldolhoo. ,1 .......... 1 .... , ·•--1• U•••<l1ot• thlo 
poulblllt>. 

""'"'" ,ootulootod udhnto ,,. lo<otod. thou •• tho •Jo• of "•••'•"•I In loo ho■ udhonto ,o food flohdu, 10, l•'" 
Stoto of th s .. nd ototH. "PCh ood "'""'' Jovolo ..... ••••ll> 
...... , .. optod otoodotU lo ,,o .. d fhh It .... •rbon ........ . 

• 
slll:k .lalth, - ar ---=--
C"""""t L n,o Port ~orts u"' Rosario strait sit•. :tt Is i"J>Ortant to tno 
Port to h.,,o ••allol>le q:,o,,_■ater dlSPoS•l sites for clro<Q!d r..terlol to 
.,.ln™"""'• or e>a•l110tlon, "'1lch Is ,ltol to pr,, .. ,-;ng essential se,-lces at 
ti-. i:orts in an eccnoo>lc _.....,. 

CO-,t 2. PStOA nu been a diligent, effectl,o ..-id orwir~tally-?l'(ltectl,o 
process. 

Flesf!!'•• I. O:-,,,,t noted. 

ReSf!!'S! 2. O:-,,,,t noted. 

C""""'\ l. n-., site la sno.110,.., thli<1 or1g1fllll PS:00. .,,1<1tllne or 120 root. It 
sii,i,id be relocoted to • Ollnlnun ""pth or 120 r .. t to eosure tnilt the site -s 
not have to be relocated ..-id to place It In on """ dt• rower resource,. 

Coonont 2. Debris \hit I, dl5Posea ot the sflll.Jlawer locatloo ""'Y lnterrere with 
Erlbo.l r!snlng. C~li...-.:e Inspections in tno post ha•• not been o<Eq.Jilte to 
a,old <ml>l"ls disPoSOl at the ro""'r Belll,V- Bay $Ito. The EIS -s not 
ade(!Jatoly <!l!tall hOw !Hl wlll p.r.,..er,t <ltbds disposal oor - flsrenen would 
be c~nsatod for g,ear loss. 

Ccm,,,nt J. Furtr,o, no..ctlon or tno Tribe's p;r1"'" fhhlr,;i area In Bt.lllrv,ao, 
Baj, Is ..,.ecoptable • 

C_,t 4. li'lacceptable toxicity le,els appear to be o.Jlowed cn:ler PSWQ. 
.,_,1<re11nes for dr~ ... terio.J, ond significant toxicity has be<>l r~t•d from 
sea.i->ts ln Bell1ng>iil'1. 

C<IIWIOf'lt ). PSWQ. stu:Ues conducted by tho LniYer,iti or .. ,hingt.on irxlicoted 
slg,lrlcant Cu1<;>er7oss crao, shri"" ond grorndfisn In Bellln!11om Bay. n-.,se are 
thl bash for• lulgeness crab flsnery by both r-..-.trlbal and trit>ol fhl-.errnen . 

C"""""t 6. Tre •It• location in Belllng>iil'1 Bay at o s\te rartrer from 5""re 
£fin the old !Hl site will increase the area or cootl>f'lnatJ.on. 

C""'10nt 7, Todclty effects on o<,g bearing fe""'-1es, hatcnl~ scccess ..-.:I la,-ol 
50.Jl""l,al .,. Ln<ro.n, and sCO.,ld be lrwesti110ted by bl01$SOY•· 

Cooment 8. Foc,j f!shorles may be !""acted t>,' transfer or todcants fr<0n 
sedloents to M.sh; relocation of tD,lc sedl"""'ts to rttlotJ.ely clean areos 
re(IJlre careful oonsi<!l!ratlon. At present, •-ro..1 .,,tdrllnes foe cont..,Jnatlon 
in fi5h am •""lHish artt nrely o,c .. ded. 

Crnment 9 . ..,. ■Ill clean ond oontarnlnatod ,..t@rlal be separated c1Jring 
drecijlr,;i • ..-.:I - will It be tran5p0rted am sto<ed"I 

c-•nt 10. Tre plan to CEslgnate a disposal site foe contaminated matulal In 
• rolall,el,i uncoo\omlr.ate<I or@<i ,.....Jd happen before tre Bell1ng>l>f' Bay Act1"1 
"'~•am •n•l~ houo • alon '" "'""" m Oo11<<VV'•~ ••-•""" '"" '"~• ~••~••1 



Rn[f;s.e l. lhe-se CDl"ICl!rn'.S e~ ~1 ti! !11"'1.lu to tricsl! e~r-@ssed slJl:ls~tly t 
tFiiii r-nie ln ~tlrig Oh t.-. ct:Is. Trererore- 1 tt-ese t!'SPQ-.su reference the 
l~r- tespon~es ITIS1e previ(kJSly. Also, ~ n,i:iresentaU~s discusted tre 
L~l ' s concerris on s.e-ve r al occasi or,s, the IIIOst tecen t w.a s en Sil!pt~r- 1 , 1989 
dtti tne Tribal Cllaitllal'I, Larry Kinley. Sec res~es 2 lill"l:l 12 to tnl!!' L1,1m1! 
lndlan Bu'!llne-ss Co.rtll letter aft:ainent, earll~r in this ~xhlblt. 

Rf.S??!)SI! 2- ~ tt!i{)IJOS~s 2 11ric J to t.-. LtJD11l I l"l:l!a11 Buri Ines s Ctlu'lcll let tet 
0fci;t1menl 1 nrlier ln thls exhibit. 

Res~ J. Se! n!i{)l)Osl!!3 ii. , n 6 to tt-oe Lumi Indian a.is iness CCU'!C n 
!eteior conentt n re:i;;pcrise e to tl"e f"lstl n Wilclll fe serv.1<:ellepart'-lt o 
lt1ter!ot letter o, ~nt. l!!U lier in l:hls e:d"i!b.i t. 

Fl~~!L 4- The F"SCClA. ~idtl1~s for dlsp::isal cb not allow todc n-..tef1.a.l:S the.· 
.oJ ~e l!t'I ~ccei,table ed\oe r-se err~t on marine' anl111als at tt,e, dl sposa l 
sites noi: nesrby. F"ar rurtner dh.cuu1m or this, Stt rl!spcnws 6 erw;J 9 to 
"'lll/V~S• lett~r of ~nt, earlier In this exhibit 11n::l ~spcw'lses, thl'G.Vl s 
to thr L U1W11l I n::lien Ek..lsine-s s Ctlu'lcU let tu or ~t. ev lier ln th.is e-d"ilbl t , 

Resw:ise :l, ~ respa·rse 8 to tt-e Llffl111 ln::llan &lstness CoJnc1l lrtter or 
caillleflt, earlier i~ this e-~hiblt. 

~~e 6. Se! re-spcrisl!"s 2 , ll , S • en::i 7 to tl"e L Ullll.i Indian BuslrM::-u eo.rtU 
1eteraTc01'1W111!1'1t, earlier ln trils e:IChlbit. 

RenTrsl! 7. See respcw'lses 2 ~ 4t 5 n 1 lo tl"e LUfflll l'l:Jhin Ek.15.lness eo.rtU 
l@l:7r of"CU1'11eot, eBrller ln this e~hibit. 

RBsr:7e e. See resPQ-.:.es 2, ll. , a.rd 1 lo the L1.1mtl Indhln Ellslness CoJnc11 
let ~r or ~t. ~erlier in this e~h1blt. 

Fi'l!!.ll)IYls.e 9 • Sell reSiJJr"ISe 11 to the L u:rifll Illdlen !l.lsineu Co.rt l l le lte-r or 
COR'ffiel"lt, ~arll~r In thi:1 e~hlbit. 

R~pcr,s~ 10. 5IK! tnjJO'IS-e- B to tne LUllll.i 1n::llan 9.JStr-iess Co.rtil letter or 
C°'"1eflt7 earlier in thls e~hlolt. 

to-nt 1. The Port or Bel llng-e,i stl'O"IQ.ly s~t-:1 t~ Rmer fo anj Bel U,v
Bey prerer-r-l!!d dispcs.al site locutions. It 1~ vlta..l to l'IBYe dlspos,l 5ites that 
are close as possible to tr-e dudgirig area. 

c~t 2. Th@ p::irt Wlls ti'!!= int tia tor or the Point Rubltns :11t, f'or ~ 
pt !mar 11 y 1n dlsp::is11I or ti'!!= •terlaI rra. the e:q;:&1SiC11 of e1a 11- , It co~.m; 
dtti the PSl'.lJ,il •him to drq:i this site ff'OIII oonsld!!raUan in li"71t 01" tl'le 
f'isJ"ier!es ccn=erns, sld ~!i,plh the iJJhntlal for tne incre&'ledl haul <llstiill'lee- ta 
t~ Rosario Strait sl te to .lnc:re11se ccsh for Blain111 Dpam;ion by l,t, 

~pse 1. C(ftdrl!nt not!!d . 

Re~s-e 2. ~t n,:itl!!d. 



• • 
C-,t l. t.. •-d why tl>r Bloll'lo rottlno 1110terlol =M r>Ot be dl"P""ed ne,t 
Eo the Blaine breai<w&.te,. 

llesc,;n,e I. stato inl l"Bdoral "9="1:1"' - <911Jlotlons -ming ....d> ar,..,.al, inl hove ,,.t •1th tho pert ...-.:1 J,-,:licotod tMt this'""' not acceptable, 
because eellJr&SS In .. u..is wo.,Jd be a<Nersely affected. --.-~~n...z.n 
co-it l. >le olso ,oentl"""d tM potential to disp:,se the material on beeches 
or """' the Shine bre-ater. 
coo-<,t 2, >lo stated thot ho CW05C1i the Po1'1l R-rl• •Ito, inl os&<ed H the 
PStl:IA _,;;leo l\od cons!.,.,_, t"" sites tnat ttwy Md boon told are not fhheO 
In the Strait or -rgla. 

c-t ,. Wha.t is P9;IJO tlol"ll fltlOul "°llotlon t"°t arl..,, in C""'<IB thot is 
alt•dlng us eellll"••• tioO>-

"'!P?'.'•• l. S.e ••- l to Arcll.lo Rl-lc, lllloff, 

Rlt"!Y"• 2. - J.nro,,..Uon wu consltlore<I In lllt>l of U- inl ot,,... user 
.m>,.1)5' J,µ,t, inl docl<lltd -Inst. In art,""'"• tt,o Point -•t.o site""' 
clr'JIPO(I ,.,.,,. consl<1eut1on. 

R....,,... ,. Tho Su.to SID.Jld be rotHlod H 1'1lorn.tl°""l ,..,.ell,,. pcll<Jt.lon 
t. • prol,f..,. ~ Isn't <1eallng .itn .,,re v- lk>lir-tlon or _,...ator 
slt"" inl """'lderlng orn,ots or dredged .,.te,!ol dispo .. l on US inl c...:L[a,, 
""ten inl ,e..,.,.oe,, P500,0. i.s co<mli,,.ted it• "'l)Ort. with u., c.>Odlon ""'3 
Brlthh Colurt,iar, g,,vo,.,...,.t<; In g,enoroJ., tho C8"111C!lan• au 1 .. , restrlethe In 
t""lr ~Idell,... for cml'""1noted -l"""'t. than Is~·'"""' Is o cmfere,>;;o 
on l<a>\$-lku'IOuy Pollution t""t oil! too ""ld In ~ 1n -r, 1989. 

Yiddoll D, --., af' - CitJ r,f' ~ Dio-Ct.•t r,f' PJ.rnlng -
- 0.,,,,1_,i:, l'ffl"lded -ult..., tasU-,,, in tho rm. or• u.ttm- rr
lloJ..lini,-'s .,.,., !Joo ll0ugla5. Thi, h -•erod In the COHOS,,_.- ... 
section. 

Connont l. "8yor oo,.,;tos ••- If t"" Jocatlon close to Bolllrq,arn or'l'.l the 
relallvely sMllo. deptn of t"" •lt• '"'' o.deq..,Ote to pr,:,tect ooter [lUOllty of 
l!eilln\T<>"I' Bay, "' encouro~ u,. Corps inl EPA to ta"" ol.1 r,,ea,caes ovoll.,,I• 
to p,,:,tect u., <ecreatlonel IRl c""""rclol u••• of S.lllrqal Bay. 

""2"., 1. - letter In oone-,d!!nce s,,Uon. 



• 

a,.,,,,,,,t I. He <;,pc.sos trie Flolot Rot>etts sllo, 

et:,,,,eit 2. He ls ccricu,100 !'er the effect of toxic "'"toclals Jn the disposed 
niaterlal. He stated that ....., of tne dredged ""'lorlal ll"o.Jld bo dlspost<1 at 
sea, l>.Jt instead oo l&ro; =,fl""" dbrx,sal at sea Is oot oecoptable. 

C"""""I J. He a,prossed """'""" that I,.. !1elilrg1,n S..y sito """Id e&uS<' 
nsfiermr,o to '"'"" rnrth, to 1/w Stall of -•gh. 

C"""""'t 4. He said he dld oot DOlleve that \t,e '-'1lvnslty or w...hlngloo slydles 
fwrod r •• resources ot ~ PoJnt Roberts .o..ite, ....i ,..,_.,sted •-Yo, t,.. 
Ste.dies. 

'l&sonse 1. Tt'le Fl;,Jnt Rcoerts site h .. _, elhtlflllted l"ron, conslcleutloo. 

R••w•• 2. The P500A <1,Jlclellnes for dlspo,01 do not allo-o to,lc ... terlals that 
WOtJ have "" rnaecoptoble adverae efrect oo "'8rlrl@ anl~al, "'- t,.. dls..,sa.l 
sites nor """rby. P500A coosldeted the tnideoffs ~tween d""P-v&ter, neorsnore, 
a.-.:l '-!)land dl"l'ooal. ""•rshore and cpland dis"°"&!. sites are not ahoys the 
bost In 1...,.. of onvlror,oontal l"""cts. for further dlso.,,sloo or this, see 
res.,:n>es 6 Bnd 9 to NJAA.,_S, letter or eo,,nent, earlier in l:l'lls e,Mblt. 

Resw;:se J. Thon stDJld be no i~t to !"'Jon '1"'1ng ot \r,e site. 11 Is 
DOSS le tl>llt c"""'rctal and sport, fht,ornien ir.llf\t t,eve slig,tly less 
op..,,:tunlty to rJsh the site, bul this would boa ialnor l.a,JJOcl •• the site use 
lo c,;ly anticipated to bo intorniltlent a.-.:l only 20-40 days a ,ear, for vls\ts to 
the site tho! vC<Jld 111,;o Jes, thar> 20 11>.l,.,I•• eoch. 

~esw,se 4. Mr. ,o:Artr,,r ... Pl'OVlded a -Y or 1'10 trawling sic.dies ror review 
o,,d c""""'t• ""c_,..t hos_, received as or t,,e rJnoUzotloo or the FEJS. 

C-t I. He h oq,osed to dls..,sol In .. ter; It 51>:>Jld be cble o, 1.,-.;. 

C"""""1t 2. Me expressed Cb.()! otn.Jt t,.. results or the lM sic.dies. He asked 
"'1y tfie n,aterlal coold not be ~t c,; 1'10 boach at Blaine. 

C""""'11 3. He stoled that ,,_l!orvoe """ltorlng •t>Jld be difficult In f'Dlnt 
Roberts ....., >eOs are r,..nn!ng M,t,. 

c"""°nt 4, Me asked ,.,., big Is •-rls7" -ld o 100 .o,n:I or 1 )110 .o,n:t rock 
c:oostllute dobrts? 

~"''it"' l. L"'7d dl-sal also ho• J,,pact.,, wl>lch .. ,. considered In the EJS. 
Tor u,E'2r dlsc'1Ssloo or l:l'lls, """ "'"'°'""" ~ and 9 to fOQI\/Nf'S' letter of 
c<>POnt, eorller in this •""lblt. In tho ,...,Hie tn,tanc,o of Blaine tho! •• 
discussed, FederOI ,.,,,1otlons strcn,ly d\scooro.-, r1111'"'il In 000,...,,e areas. 
P5[l)O. coosldered tt,e trBdeoHs between -p-water, nearSh>re, and ypland 
dl,i,osal. _,.....,.,,.,.,; opland dls..,sal sites a:e not alwys t,.. bost in leflllS 
of envJ,:"""""taJ l"'l'•cls. 

l!ltsrn;•• 2. Iii:. waters 
rev •• aiil ~nt. H0 
ens. 

""' also provlded a copy or t"" 
°""""n' rios boon received as or 

tra,,ll"ll slc,Jies 
the flnallzallon 

• 
'°' of the 



• • 
Resc,;,,se }. In ""Y or ti... •lt•s (Point ll<tierts lo no lor,gor an option), Mg, 
•••• w<>,,ld pro:,et,ly stop dls..,sal. - ... no_t plon lncludl!s a ,~uy
clo•d-d O<IIIPllonc,, lnSl)eotl"" pl"" t ... t wlll be carried w!. b)' both thO Corps 
ond Ctfl. It Is In tho Interest of all portles (<lreO}Ors, __.:!es) t""t 
dhpo•ol bo 0<:111Pletely ln oocord with the e<n!ltlons of tho pe:mlts. 

R••~•• 4. - PSWA •!P'-=les ""'" ""'-'ted • •fu'>otlonel' oef!nltlon or 
debis, ;,hjor, Is listed In tho - at o.ectl"" 6.2.7. In ....,..,y, c:lrbrl.s ls 
"°""'thing t'1at can interfer,, wltl'i a portlculer use, ....,,, os f!$hlr,g gear 
l't>Jllr,;, or ""terlal thot oc:,.,Jd Interfere with MVl!iiltlon or float up on ond 
daoago a peact,. Each project Opplylng for • r-r•l 4[16. per,,,lt and oll Fedorol 
dredo,lng pr<>jects ,...t ,ipeclry - they will horol.e -ri• prior to tho 
o,perotlcr,. 

c-it l. flo Indicated t""-t ho Js ~ad !hot ti... G:uoioe• lsler<! •He close, to 
Padilla Bay """ dr-1 !'ro,, co,slcloratlon euly In t"" site selectlro process; 
and that tho prngr..,, Ms att""Pted to Illini~!.., ccnta,olr>ated --• Jn 
dlsi:,>$Bl. flo osked """t""r tho c/"allioal seree<>ing orlterl.o will plcl< "" rill 
toxicity. 

-t 2. ft! stotad concern tt>ot ..,torlah dtsposod at tt.e Rosorlo Boy slto 
-Ill gel Into Padllla and Fldolgo Bays, with acc-,yif'"Q todclty. 

Re~• J. llhat is gra1n sire .,.asureoe,,t used ror Jn the pgm evaluatlor, 
pl'<>Ceros? 

Resl:l/so l. T.,. Mi71ly r.,strlctl,o IJJldl!llnes r<>r dhpershe sit•• allow ,., 
to, c ly lo be •""lbltod In the dr~ ..,torlal, as dl!scrlbe<I in ti-. FEIS at 
sectlor, 2.0:,r,. 

~- T.,. llkelll'l<l<ld ot ffll.rute q.e,tltl .. ot dlspeued (bott<n current 
carrledJ dred;jed ""'tedal to get into Padilla er<! F"ldolgo !lays ls rat.,., .... 11. 
Swse,µ,nt to this """""nt, pgm rep,..,Sffltatives dlscu"<!d tho co,-,cem with 'If. 
Boltt'lJise, ..-.::1 pro,,ldl!d hlffl wlth a<tlltlonal -!es of tho DEJS an::I I pgm 
report titled Lltereture Seoteh or, Oisoersive Sites tor Drodged "8terlal in 
..,,thorn F\Jg!t si:iur,'l iiid Strait of Lanoii tuca. 

Re•~• J. Crain sl,e ls f>Ot • basis for ,..jeotlcn of ""'terlal per se; it Is 
use n ,..tctllng ,..,,er.....,e stations to test stotlcns int,,. biok•glcal testing.) 
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A.e.!C ,iEETW. 1£SIIOD« - Ai'IR!L 20, l"l!9 
F'CIH NQli5, -Jl(;!Oj 

El.<>1.- •- IIIIJ.Un,.., Pa,ta,t l:Ja -·· ,.__ 

• 1. &'e shhd ll>lll .,_ did oat OM in l'.ho ~ nt todeant 
,t,.,.,.,d • ...,l.d I>< ""°" fo, .,.lluatiog IK:Clllll.ob!Uty .of d,z'sl\Jl,d -,t.rlal for 
_,.. •• te, <1.1-l. !i>O slao4 tt-iat 1><i<><lty p<>ll~t, n ct-.icoh of ~" 
~th CC>""Cern lh>..IJ.d b< tooted for, iroc1""1og trllvlyltln. ~ oloo stKod 
thal bl.oJ.olllul ti,st~ ~ bo <b1o ln ovny 01 ... 

c-it 2- !i>O rial.ed lo• ""1fi.....,. ln .,_ll..-:• IO"lltorlog i.,..,.. of pa•t 
p,,rfo~. ~ stotod tl,.t """ - """""'"""" t,-,.t hi'i'lY e<»tOOllnated 
•terlal ffOIO E,eret.t '-'tvy ...._.,,t~ -Id bo -<IJ.0/:QOO<l of t.1>11 01-le 
Pe<llnwlo. 

;:m:• !. 5'..t>oo_,t to t"" -tlog, Ms. "-1Un Ol'le ... ......., tr,e !ht• or 
cols of a,ncern, tho p,-opooed od<!ltlon of TBT, ..-.:I tt,e tiered te,Uog 

process; .,. .toted that ..,. n,; D..d'I '"""' c:oort-t that P.£00. ... d<>Jr,g u., 
rl,;,t thing. 

~ .. 2. ~ OU Pto\'i<:led o eopy of the __,t Pl"' dlh -ltorlrio 
scus.r~. P5tUO Ooo• r-ct opoclfy <e•trlotl.o<ls "" ... torlals rroon """ port of 

tne - goiog tc ....,_,, ""l""IJ Utt-. ... terlols -t tne di,spc,sal 
ll<Jlclelino• ot tho l"<<:elvl"IJ dte. fl:lwe\l11r, u., tiJ.11> cost, of tren,j)Ort-. I.he 
..,.,._,t of •terlal f- urbw1I- Oblltr&l Puyet Sw"lil to Port Arigoles or F'Ort 
T---.:1 e,tr-ly ,s,W,ely. "-lso, the dl-1 11Jidolil'IOs for use of tile 
dhpero.he sit•• .,-e ,.,,. restrictive tnen thooe fo, tne Centro) f'ugot .;,,,r,, 
.ito,. In the°""" of Eve.ell IGll!portl"ll .. t,rlal, the portl<>"1 dlspoS<ld in _, ••ter •UI go to tl'IO Port Gar...,., P&llA silo C).oO to the 10\IIU .__,ts. 
Arter the -l"ll, Ms "ollln ,toted U.l she t"°'-'1't PSmJ\ had on .. ero,;, htr 
-=· 
OrYlJ.a ......-u ' of 0,j h• __ J.cl._ 

c- l- >11v!r,g on or,111"<,r" c111.-.,, dqdgod diopooel silo is critical to 
cootl!Uld operotlm al tho nl,t!r,g p.J.lp ..-.:I _, 111111 ono for provldl"Q """P
droft no,;1.,..11.a, at lla1•-••• pl- """ alu. 0.15":,"" •t"'"'lllY "'-""''ts tne 
P5tUO obJecthe• •"' ,... no obJectlm to U-. test!OQ ..-., -ltorlog procedure,. 

""!P?'•• ). Cmrnent ....ted. 

A. s. -., ot - Part i11ng1JD -, CW.. 

Ca!lllent ). >le-.,"'° dl.d t.1>11 •ter1,10 tcsUog n literature ,evtew on the 
c<nJlt!on, &l tho preferred slte. 

C"""""t 2. >to·- .nat •Ill t_,..,"""" 18dllll!tll or "111> 1U1 is dhoo••d on 
f!sliirles It!. Guon Poiot ono H\c,;l Sin<. 

C_,,r,t }. R,S. llt.<li_., a......i lf t,>e - _,oles .. ,.. •••re Or a P8Y pla<>e 
that _,, <J:,,,n JI• "'11• off Ed!, - -Y years ago. >to st•ted t~•t tho 
correnls aro so ot<ong that only ....tl Pi•oes of it ""'" '"-""· >to Jr,llcatod 
1-.t tho site lo very d1'pers1Vf!. 

• 



• • 
C"""'nt •· He osl<ed If - Cenal ••• omsi<IOrod in tho s!te selection p;r="· 
CTmoont ). fie •tatod t""t tt,, Poet ""-"I•• s.ai.,,,;,, CIUI!, on ,.,. b•sl< or tnB 
lnro<mallon pro,,iOOd, -• rv:>t obJoct to t"" PSWA d.ls!I)sol site. 

Re•E¥.,•• I. PTI En,u~to.l 5er,lees, Ire., revl.....i odstl"II inf~ti"" "' 
tr,, eveh or """"1cols in u,e F'Crt Ano;i,,les or,:l ""t To"'150'-.I ueos, am 
e,tl.,.ted p;r-1• levels of proopecl1ve <lffldged 1Nteriol J>ase<! u,e,--,. E•-
"""'1lton, Inc., did tho <JC<BlOllr"?)lc litenture ra.1 .. , am stLllios "" •lte 
oa,dltlons. Tho Ln.lvusi:ty of .....,l"llton•s n .... ,1es """'"""'~ 1nst1tuto dld 
=lte t:raol stud.I••• 

Resp<l'Jse 2. Current inlb""'tion lmlcatos tl-..re is no uol llDIICt on <1lssol""d 
oxygen le'lloh fl'OIII dhpa.ilng .,,,.,., M~ly orgonlo •terhl 1'11:o ""ll W<yi,,n.,tod 
.-., d.lsporslee oc,,an .. ur. ....,,, .,. occur ot ""t Mgeles. 

~r!l'!,ilse J. Tho f'!l;>'.111 agonclo• ""d not ,_, a-are or tre Llrµlane. n .. 
fo""°"tfo, .._, ooosl<>end In tne llteratun n,1 .. of poas1ble ...tnorged 
culte<rol resources Wt d.ld tot QO the bllsls of ""•ilatlle JnfotfflOtlon lo ,..,. 
_..,iatile likoll.l>o<>:! of tieing ....CU.tgi,:l ot tne seloct..:I f'!lO\ •It• ro:,r •-•• 
to bll a prq,or1.y •Ugibl• ft>r u,e Nati°""! Rie~ster or H.htotlc Pl.,,.,. The 
P"..nll _,,1 .. •- that this sit• J• ,ory dl-nho. 

Fles1i9!!! •• Cmaont r,;t..,. 

-..,uec CNofard, a. ocung d1nclar ar tt. a.u- DullJ"-.: -~ 
r-t 1. The CC>..n<:U .._u 1-. P"..nll errort, to ~•li,,ate o •It• rcr 
dbii,i,il or el"'"' dr~ •t•ri•l ot -l• coot. Tl>o -t recog,lu< 
ti,at a.di a site lo ,_ to - """I"" "°""1-,t and tne "°""l-t am 
•lnuwwr:e of r-evlijOtlono ""'""'ls vl..ot,le. 

Resc,:,u• I. C-,t ""'-ed-

.:ier• "' • ~. or m IIO)'tN.er, 

C-,t l. ITT Ray<nl.e, s.q:,c,t, a cleep .. 1., dl•pcsol <ite for cloal'I oradlll'd 
,..terlal. Curr..,tly, 111..Cft of 1-. °"""90d ""todal It lll'notat•s goo• to• 
1aror111, bJI. ,.,..,,111 ,,_cu, Is i.canlng lncroaslngly scarce and co.Uy. 

R••l!9"l!• 1 , C"1ffl<(lt .-.,1e,:, , 

C-,t l. "" aoked what was •rmil with tno old sito. 

c""""'t 1. ,. o•ll•.es tN-t t-. ,, ..... u= 1-. Cl~ nao on o,Jy clean natuial 
g,,li,g lo 1-. site hove been ""'""""'· 

Reom•• l. 11'1• site <oloction P«>CO$$ di>clo,_,, 
Is •• on,1.,.-_,w1,. -~Ing. 

Re,..,...,e :I. C:-t ""'-""· 



-

Coiwrien t 2. ._ s.lil!d that th!:! evillwatl on pro,;;;ei:'I.Jre-s j al tl,J,J,;tl more e:qi,eo~l\le tt"lilfl 
&rore, fncrease ~lie tceew;ita.bility of ti. sites an:l en"o'rrornental jll'Olectioo. 

c-n t l. He slated tl"Mi.t tre id:!Hicrial J i-oiths of dcs.ure to protect tP"li!! 
51'1.i~ i:;t'lSite -.o.tld CBUR ~ dHf1cultlH f'or th!:! Port, but. lhat ha felt it 
COl.ll(I bl! wo~ arCJ.nd • 

C(lr¥tlent ii • t-11! :staUd' that , -1. th all of tt-1! env iror,,neotal features , thl!I DE:l S 
sro-a 6u1t tnlir n -.o.tlCI be ro ~l!:ptatil~ env1rccnental l~acu UJe: to 11 UI 
use. ite dlt5.lg-iat1QO ot ~ nter d.hposal sites ls e-3.sentLal to na..lg11t1or, 
~ eci:n!P.lc OIY~l~t or the vea. 

R:1.S(ll!lSe.J. C.:--.t lllJtlld. 

ffe.P:!~ ~. ei:-,t llOtMI. 

~!P:!!Se l, ei:--it rcted. 

Re~-'. C.:--.t rot!l!O. 

Ct:ftn!nt l. Tt-1! Po.rt eJi:illllinu thl!: q>e0-wal.ar dis~ill as well as otnn 11va1lable 
dts~sai ~tl Clls lo U!f,t tit ec-crOftlC'lii 1"or dhpo,al • 

CCITVT$lt 2. lt is ~ti111es le~s aistly or -,re blnl!flc1al tD gc 1o1Plan:l _.,., use 
tlw natirial fer us.es IIUdi il5 COl5tructico er to d.i.5µl5C ~ard 11t e 
COJ1<Struct100 llll"Jjf!ll. 

c-nt J. Ir than ls rat II locally •vailable ~ site, ttll! cost (given Jn 
tfie "pffl [US} fc:r tr~rt to an; thi:!r-~ wate-r slte- or '1.1. lCI to SO. ,o pu 
t:l.bic yard neutical Ill le- .aul.d bit pro-.1.blthe fer cipe,-..Gtllr Cli.sPoSal. 

~s= J., CW"lt f'll:it.ecl. 

Resffiie :il • Coaaen.t ('ChCI. "lldjut led"" 'n:l.hAl!!s t' o.r c.i :l,jXISlil t.t th!:! Port 
kq. e-s an:l Par t 1 CNl"l5el"ICI Ill us c:Ell rulate tnat crtl y .:ii;iroxi1111te 1 y !K!II c r th!:! 
f!later-ial ~raud !li drM!g.Lr,,g iilnl iinli:h •1W1l ~ tha P5C[IA d.i.!lpltrsivl!I :d~ 
Q.Ji.'211ne .au.J.d ~ t.c q>e0-wa-ter sl tH ~ ct the 11vE11lable alternate 
dl.spc$&.l/use/r=c:,c-lir.,;i, i:!!ptiOl\'S. 

fl@'~~ 3. C.:--.t n:t:.a:l. 

C0Wle0t l. ~. Rl(b.Jt lndicattl:I ~ th!:! et td'ldat'lee i:ari:I tliat tile City h 
r11terestlld lti 8"ICI Vflf'1 ~rtl v~ Df th!, PSOll site del!J.,..Ugn. 

Rl:.5!!2§e- l . c.t-elt rieted • 

f;(ffiTleflt l. The Port or Pan Ar9lu s~b tt. pref'e-rred F':!U.liO. al temat.h-es 
Tor oofll ?crt ~ ln an:l Pwt TOlil'lsan:I. lt be lle,..~s that th!:! ~ prqio-sal U 
ooth catef~lly eoos.iaier!d an:t ~ser~ativ~; thrcu;r, it a ~llcly ecellPtable 
sys tern of' d.J.s~nil sites haYe been ld!!nti , lecl tc i.erve- ~t SC'A.l1d rtffds . t-11! 
pr .aised tile ~ !>lte 1118f'la.~nt _c,l ri. an:l .s tate<I tr.at nt belle-ves t re 
C'Olpli~ ir,spectl~ will wtk • 

~!?:?'ff l . c.t-elt 1'10tecl, -
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EXHIBIT D 

OTHER PEBTIVEIT COBltESP0IDENCE 

Correspondent 

Federal Agency 

U.S. Coa.s t Guard 

Data 

Oct. 7. 1QB8 

State Aganci~•--State of Wasbinston 

Department of N~tural 
Resou!'ce:1!11 

Departirient of Fidbarias 

Department of Fisheries 

Office of Archaeology 
and Historic Predervation 
(Corps' letter att&ched} 

Indian Tribe: 

Lummi Tribe 

Lummi Tribe 

Othet": 

ITT Rayonier 

Port of Olympia 

Port of Port AnS&les 

Port of Bel lingha.111 

Port of Port To1m.send 

Port of Ana.corhs 

Port Angel es Salmon Club 

Apr-ii 9, l 908 

June 13. 1988 

July IQ, 1988 

Septembar 5, 1989 

June 7, 1088 

&ug. 12. 1gee 

Aug. ll, 1988 

July 20, 1988 

Aug. 3, 1988 

Jun■ 281 1988 

June 20. 1Q88 

Aug. 10, 1988 

Inner Sound Crab A•sociation Feb. 9, 1989 

Page 

D-l 

D-2 

D-4 

D-7 

D-8 
D-9 

D-11 

D-14 

D-15 

D-16 

D-17 

D-10 

D-21 

D-22 

D-24 

D-25 
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USDepam,-.ot/11 
ofTronsPOrn:it1on ; ; 

United States 
Coast Guard 

u. s. Army Corps of Engineers 
Attn: Nr. Ft"ank Urabeck 
P.O. Box C-3755 
Seattle, WA 98124-2250 

Dear Mr. Urabeci<, 

u.s Coast Guard cap£a1n ot tne Port 
Puget .sound 

~!%tfe~~n9~1~4s 
(206) 286-5550 

16711 
7 October 19138 

The use 0£ the Bellingham Bay Explosive Anchorage area fore dr"i,dged material 
dispo6"1 site is agreeable to IPli!, with the understanding that the disp::,sal 
site will be closed when explosive laden vessels iilre using ttua anchorage. 

It is recormoended that your site Open1tion Kanual identify the need to contact 
ttua Puget Sound Yes.rel Traffic Service, pdor to using the disposal site to 
ascertain if any vessels are cutTently in U-.. anchoc-age. 

If you should have any further questions regarding this matter please contact 
LTD. Smith of my Port Safety Branch at (206) 286-5530. 

cc: ro, PS\TS 

0 ' 

Sincerely, 

captain, u. s. Coast Guard 
captain of the Port 
Puget Sound, w.aahington 



WA.SHINGTON STATE DEPARTMENT OF 

Natural Resources 
BFllAt',l BOYLE • 

G om m1 ss, oner o1 P 1.10111; Larios 

Ser9,o Cerca, ~ate~ Supervisor 
~~cet Soun~ Vesse: :~af~i= Serv~=e 
·5r9 ATasKan ~a¥ Sout~ 
Seat~ie, wA 9813~-~:92 

Jear ' + - .. Ce!'"ca~ 

~~cav ~e9a~c~~g ~s@ o~ v:s to a~d -~ ~os~~~o~~~~ a~c ~o~~~o:~~g c~ 
~~scosai at ~S□DA P~ase :: sites. vou sa,d t~e c~ast Guarc wou~d 
oe w,i1~~c ~o ente~ ~~to an ac~ee~e~t w~~~ ~NR ~or tn~ ~~ase :: 
s~tes, s~;~:ar ~~ :~e cur~e~t-agreement wit~ J~R ~o, the E!1ictt 
9ay ctscosa~ s~te. -~~s agree~en~ orov~oes ~o~ Coest G~arc 
~os,t~O~l~Q assistance to discosa: s~te users and ~cnftot~~g of 
discosal acc~racy. ~~~s would ce a great heic tc us in manaQ~~Q 
~se of these a1sccsa~ s1tes. 

Me aiso d;scussed the ava;lab~1~~y of VTS coverage at t~e ~h~se T~ 

sites. ~r.~s ~~ a summary ot ~Y ~otes. 

Rosario Strait 

VTS coverage in tne vicinity ot ~~e a;s0osa1 Slte is hsmcereo 
cy ta\l trees ,n the di~•ctlon OP the site. re chec~ wh■tr.er 
;~e si~e can ce monitored, lt w;1i oe ~ecessary to a~ive a 
boat t~roug~ ano check th~ r&gar screen. ~NR ~ill arrange 
for this test. !f VTS -.:>rKs, aceuracv would be •ithin 40 
yards. 

Port Angele-s 

There is good YTS coverage of this area. Accuracy '1'10u1d be 
Kithin 60 ya~ds. You mentioned oossible conf1iets with the 
navigation lanes. Ocean vessels leav;ng the Stra;t -.:i-uld 
have dro00ed their Dilots at Port Angeles and fflBY have non
:ngT~sh sce&Klng mas~ers. ¥au rec0111ri1enaed Shifti~g tne 
d~scosal zcne to the east out of the navigation lane. Yo~ 
aiso suggested us,ng the Navy calibration buoy as a si~e 
market. A less or•fe~ac1e a)tern~t,ve wou1d be to c1ace the 
discosai zone ~~ the butt~~ area cetNeen t~e incomtng and 
cutgoing traff~c ;anes. This are• ts shown on navigation 
cnarts, : wi11 convey your concerns to the work grQuc 
~esccnsic1e ~or •d■nt,f~c,tion ot d1s00sal site ioca:ior.s. 

D-2 

Eauaj O□oortunitvl Affirma11ve Action Emolover 

OLYMP(A. WA 98504 

• 
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~e<'ferso!' Counw 

V<S covera,;,e ~ere cs good, accuracy to 60 yaros. ., aooears 
tne 01soosal zone ·s ;~st ,o the .. est o' tne tr,.ffic lanes 
(to ,:,e ver,f'eol so ,.~,s would be a good .ocat,on. 

-;,;s site ·s at the '"tersection betHeen U.S. ana Canadian 
vessel traff;c control. Seattle couia assist oos,t,al',~9 -~ 
,his area out ><ou;ci neeo to be notH;eo •n advance. Accuracy 
of VTS "ou7o oe 60 to BO yaros. The o;soosai zone aooears to 
oe ,n the 111,adle of i:ne navigat,on lane but t.~is acoears to 
oe an acce<:)tabie s"te. 

'oee1;:1gr.am Bay and Anoerson :s111nd 

'<o VTS cove~age 

As: -,,ent·or.eo, Javrn vam,son will be ta'l<-~Q to '/CU -~. more 
oei:a,1 aoout s,te ooerat,on and aoout making a test,~~ a-: ,:he 
~osar.;o s,te. "'."han,:: you very muc.~ for your coooeration. 

s,ncerely. 

~T. 
Steve T;11ey~ ~~)stant Manager 
'.);vision of Aouatic Lands 
206/586~637S 

C: MP\oG 

~s.cg 
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DEPARTMENT OF FISHERIES 

June 13, 1988 

Mr. Dave Kencl!ill 
corps af Engineer-s 
Post Office Bax C-3755 
Seattle, Washington 98124-2255 

Dear Mr". Kendall : 

The Washington Depmtment of Fisheries (WilF) has revie,,oed the proposed 
site recamendatiais for Phase n PSrin;i. Dispersive and Non-Dispersive 
sites and offers the following recamendations and concerns: 

A. Non-Di~sive nisp:)sal Sites. 

1. Nisauallv Region 

The IIDSt inp::>rtant invertebrate resources occurring in this 
region are geo::luck and rungeness crab. Although ge:::ducks 
were not .included in the surveys just cnrpleted, they do 
su~ a major ccmrercial fishery in South Sourx:I. The western 
half of the Ni.squally delta, eocaipassing ZSF-3, is ert.rerely 
istp=tant t.n this fishery. 

The entire South Puget Sound r>.mgeness crab population is 
confined t.n the llml'!diate vicinity of the Nisqually delta. lt 
is a Bltll!l.ll population in the process of establishing itself and 
currently Ero.~ a small tut grcwing BFOrt fishery. SOuth 
Soun;1 was recently closed to mmm ... ial creb fishing due to the 
fragile llllture of this resource. February sartpling has shrMn 
that nature fenales are found in J :p.r water ed.jacent to the 
southern tD]I! of ZSF-2. Gravid femtle crab often J1DYe into 
d~eper -mters and remiliJ. blried in soft atmJIE!lta for long 
periods alring egg rnaturatllln. SedinE:nta o:mtarninated fran 
disposal 1G21cl pose 1.1. threat to the egg 111!1.SS of the creb and 
rould ultimately illpact rep,.cduction in this region. Although 
this causes concern for disp;:>&al at ZSF-2, the presence of 
gravid female crab 1n February swears to be limited to the 
!lr1lll:I south of the disposal site. 

We therefore l,:\\:X:lhitetrl that ZSF-2 be used rather thatl ZSF-3 t.n 
protect the geoduck resource and 11VOid ,:otential conflict with 
the camercial fishery for gecducks. 

C"-' 

• 

• 
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Dave Kendall 
June 13, 1988 
Pogo 2 

2. Bellingham Bay Region: 

Dmgeness crab and pandalid shril!p are the ll'DSt iJrix,rtant. 
invertebrate resources inhabiting tiw; region, D.mgeness crab 
currently s~rt large camercial and sport fisheries in 
Bellingham Bay. Pandalid shril!p are also .increasing in value 
and irrpart&)ce, and SUf\X)tL a minor cutme.z:cial fishery. 
surveys have shown that the density of crab at the 
southermost ZSF site is slightly lower than those densities 
occurring at the rrore northerly site. This 20ne, however, also 
borders on the TIDst dense ?JP.llation of ~id shril!p found 
in Bellingha:n Bay. 

The southern site is also in conflict with established trBWl 
fishery areas. 

For these reasons, WDF has concerns over selecting either the 
northern or southern ZSF in Bellingham as a preferred disposal 
site. We suggest that the Corps contact Mr, Jim Hunphreys of 
the Bellingha:n Sea Grant office to I1C1re ccnpletely delineate 
the concerns of the trawl fishermen in this area, 

B. Dispersive Disposal Sites. 

1. Point Eft!e:cts ZSF: 

2 • 

Studies at this site show that inp:,rtant invertebrate resources 
do occur here, but not in sufficient quantity to reccmnend 
against its use for dredge d.isp::,sal, based solely on this 
criteria, The Point Roberts site, hc7.>ever, is looata:::I in one 
of the lrDSt heavily trawled areas in Puget SOUnd and, 
therefore, is in conflict ..,ith present uses. The alternative 
pt, Roberts site, relocated approxiniately six nautical miles to 
the BO".:rth,,,est, has been di.scussec!, bJ.t no biological sa,tpling 
h!!a occurred to our knowledge. We, therefore, cannot 
~tely assess the ~ti.al inpacts to resources of concern 
at the alternative site, tut un:Seratand it 110..1ld net conflict 
with existing trawl fisheries. 

Boca11a,;, of the sirnilsr nature of the conflicts Let 1een the 
Point Rrberts Bite and the Bellinghmn 81!}' BOUthern site, we 
again have o:mcerns and ,.eu:ameu:J that the Carps cantaet 
Mr. J.llTI. Hurtphreys. 

Rosario Strait ZSF: 

While ilTp:>rtant invertebrate resources are kru:MI to occur at 
this site, they are present at relatively lei,;' levels of 
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eb.Jmance, The Roasario strait site ed:litionally does not 
conflict witll known trawl fishing areas. We, therefore, have 
no abjections to this dre:jge disposal site. 

3. Port 'ItMnsend ZSF: 

'illhlle no conflicts \Ill.th trawling occur, surveys conducted at 
the Port 'I'<:Mnsend site show that iJTportant shellfish resources 
can be found at these locations in high densities and that only 
during the TOJnth of April are densities low enough to allow 
disposal. We, however, have restrictions on dr803'ing 
activities fron March 15 to Jwie 15 for the protection of 
juvenile salnon outmi.grants. Therefore, unless ed:litional 
=eys are conducted to shcr,,, that disposal can occur during 
other nDnths of the year 'flithout iJTpacting the shellfish 
reliOU.["ces, we recume11d that no disposal occur at this site. 

4. Port Anaeles zSF: 

We have major concerns oveI" the use of this site for drgjge 
disposal. Surveys revealed much higher densities of sea 
urchins, scallops, and pandalid shrirtp than Bt any other 
location surveyed throughout the study perial.. These resources 
presently SUF!)Ort il!p:,rtmlt and n1pidly expending CUIILIE=l.'-ial 
fisheries along tlle straits. Unless it can be derronstrated 
through ed:litiollB.l sartpling that the high resource densities 
ohse:rved in October are not representative of ttti.£ site or- that 
disposal can be restricted to certaill ti.l!les of the year to 
avoid lldverse il'tpact.s, we reo:mnend that no disp::,sal occur at 
the Port Angeles site. 

The Port A.ngeles site is also in conflict with II tra111l fishery 
which occurs frun Decert:ier thro-.lgh February. '11iis conflict, 
however, could be re::lu.ced by restricting the disposal area to 
the northern p;:,rtian of the ZSF. 

If yo,., hBve !l!IY questiO!ll3 or need ed:litional inform11tion, ple!llle contact 
R!irdi' CBl.'.!len, Regicm11.l H!lbitat MB.nager, at (206) 753-2908. 

Sincerely, • 

JRB:RC:aml 

;-a~ 

• 

• 
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STATE OF WASHr,.,iGTON 

DEPARTMENT OF FrSHERIES 
1 lS Cenf!f.Jf A~~J'r,'i(ll)ll luldtng • Olympi;r, w~,.t11ng1on 9850-I • (205} 753-6/JOO • (5U.,r,.j 1N-6h00 

July 19, 19B8 

Mr~ Dave Kendall 
corps of Engineers 
Post Office Bax C-3755 
seattle, Washington 98124-2255 

Dear Mr~ Kendall: 

Due t.o ooncern.s over selecting either of the proposed ZSF' s in 
Bellingham Bay as e. preferred di.eFOsal site, the washi.ngta..~ DepBrtrnent 
of Fisheries (wm') has furtiier reviewed cruise rq:.on.s shoong the 
di.striwtion af D.mgeness crab and panda.lid shrinp in this area.. Based 
an this review, '"ill8 believe a preferrai site am be located midway 
~ the pi:q:.os"1. nort.h and south ZSF.,s with no furtiier i.npa.ct to 
crab and. shriltp. This will, hOiio'eVer, place the cii.sFOsa.l site closer to 
ncre dense p.JpU.lations of Dmgeness crab than the southern site. For 
th.is reason, we recumecd. a timing restriction prohibiting disposal frm 
NoYetber 1 through February 28 eech year. With th.is t.jru_ng restriction1 
location of a d.i.SFOBctl site midway bet;t..ieen the ~ prop:ased ZSF' 5 will 
alleviate our previous concerns over Dmgeness crab (northern ZSF) and. 
established trm,,l fishery areas (southern ZSF). _ 

If you bave any questions or- neecl. aailtional information, please contact. 
Randy c.arman, Regianal Habitat~, at (206) 753-2908. 

JRB:RC:bl 
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DEPARTMENT OF COMMUNITY DEVELOPMENT 
()HICE Of ARCHAEOLOGY AND HISTORIC PRESERVATION 

11 j W~l Twenry·F1n! Avt'fl>'..J.e, Kl· 71 • OiyffJJi.a, Wa~~lon 98.so.f-54 11 • {:llXJJ 753•-#0? I • SCAN l J-1·-lO I I 

Mr. Frank Urabeck 
Acting Chief, Planning B~ancn 
Seattle Pi3tr1ct, cog 
P~O~ Box C-3755 
Seattle, WA 9812~-2255 

Dear Mr. Urabeck; 

September 5 1 1989 

Log Reference: 1008-F~COE-S-04 
Re; Puget Sound Dredge Disposal 

Analya.i.s 

Thank you ror the opportunity of providing us w1~h portions of the advance 
copy or the undet"'Water archaeolog1c.al survey results for the PSDDA 
project, Phase II~ 

The material3 we have rev1e-.ed confono to professional practices and we 
believe your identif~cation effort3 to locate ::rubmer8ed 5hipwrecka were 
adequate in the specific project zones. 

For l:.he r1nal report we request that the Side Scan plots be keyed to the 
specific aite map and the boundarie3 or eanh 3urvey area be identified. 
We also ~uggest that in the Rc:1ar10 Strait ZSF the issue of the 
identifica~io~!traditional cultural propert1es sucn as reef net sites be 
considered. 

Pl~ase feel free to contact us should you nave any quest1on9~ We look 
fon-ard. to receiYing the cc:mpleted dooU!llentsA 

. Sincerely, /) 

4t'nf£:j'~ 
Jacob E. Thomas 
Sta t.e His Lorie: P reser"t' a tion·or f 1oe r 

mr

co~ Ken Cooper 

D-8 
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DEPARTMENT OF THE ARMY 
SE .... ,..TLE DISTRICT. CORPS OJC ENGlNEERS 

P,0, SOX C-3755 

S£ATTLE. WASHlNGTON ~Bn••22!5 

1tii:11i..v ,~ 
.I.TT [.i.'11 •O+f OIi' 

Planning Branch 

Jacob E, Thomas 
State Historic Preservation 
Of flee of Arcbeology a nil 

Historic Preservation 
lll West 21st Stree~~ KL-11 
Olympia~ Wa.·ahington 98504 

Dear Ht'. Thomas: 

Officer 

This letter concerns the Pug~t Sound Dredge Disposal Analysis (PSDDA) 
project, Phase II Disposal Sitings in North anil Sout.h Puget Sound~ 

Io April 1989. ~e fon.arded a Programmatic Agreement for cultural resources 
to your office for signature that -would cover our proposed PSDDA Phase ll 
activities. Meanwhile~ between that time aoil t.he preaeut, our ongoing inven
tory studies for the verloua Ph!l.se II diepoeal sites have failed to produce 
evidence for historically significant shipwrecks withio or adjacent to the 
preferred disposal sites. The documentation for our fiuUugs is now in 
preparation au:t cowiists of the following: 

a~ Literature search for the general areas of the Phase II d1spoMl sitesJ 
resulting iQ a list of sunken veosels of possible historical significance; cone 
of the listed vessels occur within the preferred disposal sites~ 

b. Sidescao sonar studies have now been conducted at the nondispersive 
disposal sites at Bellingham Bay and Anderson/Ketron Islaoo. reBUltin,g in no 
souar allOlllallea tbat clearly lde.ntify historically s1gnificao.t sunken 
shipwrecks. ho sonar au.omalie.s at Anderson/Ketrou Islau:t appear to lllllrlc 
ha rge. remai -o.s or debris. 

c ~ Vignettes of m.ar1 time history for each of the d isposa.l site areas. 
These ..-ere originally iuteoiled to provide. some contut: to aid in the evaluatiou 
of any sunken "Vessel.a found in the disposal areas. Since no shipwrecked ves
sels have beeo found s.t any of the dispoaal sites, tbese eb.:ldieo rl.11 serve as 
a good baselioe. 

We an! providing advance. capiea of iteraa a. aoo b. above (enclosures) for 
YoUr reri.ew and co1111ent at this time, even thoqh & complete draft report on 
these activities 'Ifill not be available to you witll September 1, TbB final 
report fo:t' this pcoject will address aoy coameat.s that you may have on either 
the eucloeed m.atedal or the complete draft final re.port. Copies of the. final 
report will he provided to your office~ the PSDDA ngenciesJ and tbe Adviso:ey 
CoUDcil in October 1989. 



_,_ 

Since the above atudy efforts have not identified any National Register 
eligible properties that would be affected by this mldertaldng, it is our pre
sei,.t posidon tbat we 11<1 longer ueed the Progr8l111Stic AgTeei.ent, pt,ovided that 
we obtain your concurrence that Phase II n..ctiv1Ues vill not affect signlficsnt 
cultural" propertie,,. ttM! enc108ed copies of itell9 a. alld b. above sud the com
pl.e.te draft report for this project to be supplied to you by September 1 com.
prise the. docw.ea.tation for y01.1r review and c1J1111D.e11t. We request that you 
provide us your letter of com:11ent on an e,q>edited basis, by September 8th, so 
that it can be iut:luded in our Pi......t. E11virowne11tal Impact State.aent for PSIIDA 
Pbiuie II. 

Sincerely, 

~~ 
Actiu,g Chief, Planning Bra=h 

Enclosures 

D-10 
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~ 

.. IEJIL£ B. JEFFERSON ~-
WILLIJl,M E. ,O,,IES 

RANDY J. IIIINI.E'V 
CO-llilrLII' 

LUMMI INDIAN BUSINESS COUNCIL 
2616 KWINA RD.• BELLtNGHAM. WASHINGTON 98226~9298 • (206} 734-8180 

DEPARTMENT: ______________ _ EXT. __ _ 

Frank Urabeck 
Seattle District 
U.S. Ar ■ y Corps of Enetneer• 
P.O. Box C-3?55 
Seattle WA 98124-225~ 

June 7. 1988 

RE: Co■■ ents on the PSDDA Phase II Preli•inary Findings for 
the Bellin~ha• Bay Non-disper~l~e sites. 

Dear Mr. Urebeck: 

7he following co•■ ents were prepared by the Lum ■ J fisheries 
Depart ■ ent at the direction of the Lu■ •I F1ah end Ga•e 
Co ■ •Jssioners. We ~ere eble to ■ eet with the ■ on 5/5/88 to 
discuss the preli•inary fJndin1s of the Phase II sJte 
&election process after our ■eetinE with you on 4/26/88. We 
would 11ke to express our appreciation for your Millineness to 
aeet Nitb us and discuss ao ■ e of the potentinl fJsh~ries 
prohle•s associated "1th a site selection Jn our area. 

Hon di spe r, 1 ve dr-ed2e s J te11 tile understand, are to be IJ se d 
for those sedi•ents under tbe present cla&s 11 desJznation. 
These would include those •hich •ay abow eo•e acute and 
subletbel effects to bioassy test or1ants•s. These a1ght also 
include so•e eidi•ent types that, due to tbeJr •ildly toxic 
nature would not qualify for a dispersive &1te because of the 
need to confine tbe •eterJ«l and to ■ onitor po•sible Jone ter ■ 

effects. 
As you know. Bellinrha• Bay unfortunately has cunta ■ inuted 

sediaents that ■ ay ~ot •eet the claas I (no acute and 
aublethal effects) desi~netJon. It Js ••au•ed to have clafis 
II ■aterial. Without teetinK it la difficult to deter■ ine how 
auch ••Y be very to~lc, ela•• JII (acute and sublethal 
effects). 

The •ore highly cont••inated ••te~Jal 1a lJkely to be 
located in the surfece aedi ■ent• fro• the fqner barbor 
•ater•ays ~htch is al•o where future dred2inR I• planned. It 
Js of particular concern to us that this ■aterlal be handled 
wJth the ■ ini ■u ■ of e•posure to other ■arine resources. 
Specific reaoutcet of a hilh econo ■ lc value to the Tribe 
Jn~lude DnnEenese crab. clams, and juvinile sal ■ onid,. all of 
which occupy the areas Intended to be dredzed and the proposed 
disposal ,!tea et so~~ ti ■ e durin& thJer life h~atory. 

The or!elnal crJterJa for locatlne dredee sites ln the 
Phase JI areas hove been ■ edified because JnJtial 
JnvestJeat1ons could not identify areas which did not fit 
these 1uide]fnes. So ■ e of tbese are; 

D-11 
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CRITERIA FOR LOCATING DREDGE DISPOSAL SITES: 

ORIGINAL PRESENT PROPOSED 

,. , . •• fro■ 11ource Sa ■ e , . •• fro ■ source ,. Depth 120-600' Depth over , .. Depth 120' ♦ ,. ,,. velot:1ty currents S1111e S11. ■ e 

•• 2,500' fro ■ shoreline Sa ■ e Sa ■e ,. ,, 11J.irnif!c11nt ■ arioe So ■ e aJ1nlfic11.nt ,, critical 1111rine 
resources present. resources allowed. habitat present. 

At present, the depth restriction has been eaaed to allow 11 
site to be located Jn Bellinirha■ Bay because of the need to be 
near the aource of the ■ aterial to be dredired. While there 
u1y be specific technJc11l rea•ons for locatina: a site ■ !thin 

10 ■ Jles of its source, they have not been clearly Identified. 
The rationale for the distance criteria et preaent appears to 
be related to the cost of transportin&: these sedl•ents, not 
ecolo&:ical concerns. 

It would see• that extendjnr the ranre would allo• other 
sites to be concldered that liOUld •eet •ore or the ori&:inal 
quidelJnes-albelt at a soaelihat 11reater colt in the 
transportation of these sedi•ents. For Bellin&:ha• Bay 
aedi•ents. 1o1e feel extendinr the r•n&:e for potential 11ite11 is 
essential due to Beveral critical aarine habitat ■ and 
resources that are present here. We 1u112est a re-evaluation 
of other location& because of the nature of •aterJal likely to 
be located In these conflned disposal ajtes and the relatively 
hi&:h resource value of fisheries located in Bellin11ha• Bay. 

An exa•ple of a ·s12nifidant resouce that has co•e to our 
attention ls the presence of &:ravid fe ■ ale Dun&:enese crab in 
the hotto■ aedi•ents of Bellln&:ha• Bay. We feel the nu•bers 
of these found in the trslil studies were not neceaaarily 
repreaentative of tbeir abundance hecao ■ e of the tra•ls 
tendency to skip over crab •hlch have the habit of buryln&: 
theaselves In the bottoa 1edl•ent1 •bile incubatin&: their 
e11&:s. Given the abundence of crab •hlcb are harvested in 
llell1n11ha ■ ll11y •e feel it t• re11onable to aasuae that the 
bentho ■ •ay provide the critical habitat u1ed by &:ravld feaale 
Dun&:eneae crab. An additional inve1ti2ation usin&: sa■ plin&: 
■ ethodolo11ie1 that •ill detect burled crab •ould be required 
to varify thi• hypothesi ■. The aa■ pJJna would need to take 
place In II nuaber of eabayaents throu&:hout PUli'et Sound to 
11dequ11tely evaluate the relative laportance of BellJn11ha• Bay 
to this re&ource. 

Another potential problea with the location of an 
additional disposal site ■ Jn BellJn&:h•• l!ay has to do with 
li'ear foulin&: tro■ debris such as lo&:&, cable, and other harbor 
refuse that finds its way into these areas. Several 2illnet 
f1sher•en have reported &:esr losses that they have incurred 

• 

• 
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■ tte■ ptin1 to fish over the ■ ever ■ ! esi1tio1 di ■ po ■■ l ■ ttes. 

They ■re not lookto1 forward to b ■vtn1 their fi ■ htn1 area ■ 

further reduced by the pl ■ ce ■ent of another ■ hallo• ■ ite 

farther oot into the bay. Thia ■ ay be ■ore of an enforce■ent 
proble ■, but p11t e ■perlencea Jn dealln1 ■ 1th tht ■ prohle ■ has 
not been ■ oce ■ 1ful. We would "'ll••t DNR eatabltah a fund to 
co ■ pen ■ ate ftaher■en who foul their 1eer •• ■ result of debria 
that baa been tllea■ Jly dt ■ po ■ed of at the ■ e sites. 

To ■ u■■ artse, the Lu ■■ i Fish• Oaae Co■■ 1 ■■ 1on cannot 
aupport the di ■ po■ al of toxic aedtaent ■ in BellJn1ha ■ Bay due 
to e,;olosJcel and 1e11r foulin1 concern ■. It t ■ rec:o■■ ended 

that another area be found for tbta ■eterJal which ■ ill not 
conflict with the bi1h re ■ ource values of the fisheries 
located here. 

We hope these co••ents •111 provide 101e a:uidence for the 
future ■ election or a non-di1per1Jve dl1po1al site. Plee ■ e 

tnfor• u, or eny ectton ■ to•1rd1 tht, ■ election In the future. 
We •ould be available to ■ eet •1th you to diSCUSI further 
theBe concerns or to a11J1t you lo the de,1i1n of eny future 
Jnve1tl11tion1 If these are required. 

Sincerely, 

N~~s i stan t Director 
Lu ■■ I tndlan Fisheries 
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Frank Urabeck 
Seattle District 
U.S. Army Corps of Engineers 
P.O. Box C-3755 
Seattle, HA 98124-2255 

Dear Sir: 

ITT Reyrinier Inc. 
Pott Allf!IJles Pulp Oivi!ion 

700 N. &tn4, P.O. Bos 191 
Pott Atp68l, ltl4' 98362 
'ftl/ephol,e (206/ 457-3391 

August 12, 1988 

It has been brought to the attention of the ITT Port Angeles Hill by the Port 
of Port Angeles that a deep water disposal site is being evaluated for 
servicing the Port Angeles Port area. 

Because of the rapidly decreasing availability of possible land disposal sites 
and the higher costs associated with land disposal, ITT Port Angeles Pulp 
Division would like to emphasize our support for the efforts to find and 
develop a deep water d1sposal site for~ dredged mater1al. 

Presently, ITT Rayonler's Port Angeles Pulp Hill semi-annually dredges out the 
Hill's chip barge berths and the log pond located in the harbor. This amounts 
to approximately 8000 cubic yards of material. Past handling practice for 
this material was to dispose of the dredgings at our permitted land fill 
site. This, of course, can proceed only for a finite time due to the limited 
dumping area. 

Development of an alternative disposal site would allow the mill flexibility 
for the dump1ng of clean dredged material, and save costly land fill area. 

Again, ITT Rayonier would like to express it's support for the development and 
designation of a deep water dredge disposal site servicing the Port Angeles 
area. 

Any questions regarding ITT Rayonier PAPD's dredging and disposal practices, 
please feel free to call. 

cc: Kenneth H. Sweeney, AICP 
Port of Port Angeles 
P.O. Box 1350 
Port Angeles, HA 98362 

BOJ/mm 

Sincerely, 

(;h "'" rJ '): ,<c, 
Brian D. Jones 
Environmental Superintendent 



Mr. Frank Uraheck, P.E. 
Chief Navigation & Coastal Planning Section 
US Ar'my Corps of Engineers 
seattl~ District 
P.O. BOx C-3755 
Seattle, WA 98124 

Dear Frank% 

9b ~•,a,~ p\ ,.:i,ir·. S: t~ E 
P~&~ or~.c<:' s-J~ 82~ 
01yr.-,p,a Wil~- -igl ~-'' %~0~ <6: ~ 
206 586--6'~(-

PORT OF OLYMPIA USA 
IIIIIIIIIIIIIII 

llugust 11, 1988 

Thank you f~r your continuing effort& to analyze environmentally safe and 
economically affordable disposal sites for Puget Sound's d~edge spoil&. 

The Port of Olym.pia would ordinarily prefer t.he option with t.he shortest 
and tnerefo~e. least e~pense hauling distance fr01n Budd Inlet~ I can not 
fully a.n-ticipe.te our disposal needs, but can reasonably predict that main
taining the harbor I s viability will &ventually lead to a 1iavigation 
project as reconnnended by the Corps' Reconnaissance Study for Budd Inlet, 
published last October. Int.hat report~ the Cozpa postulated the removal 
of 495, ooo yards of material to widen the &hip basin and 11traighten t.he 
entrance channel. As the Devil•s had site is closerr it woul~ be the 
more economical site for pl&cmnent of the materials. 

HoWf!ver, I understand from Csrps, Washington State De:r,-arl:'.:me'nt of Natural 
itesourc~s, and others, that there a:re good r~asons to prefer the Ketron 
Island site in relation tot.he protection of our fisheries resou~ces. If 
this is indeiad the can, the Port WO\Jld not object to the de.dgnation of 
the Ketron Island site or t.he pref8%'r&d alternative. The differential 
in h.auli~q cos~st appn:i-ximately $445,SOO, 1'10Uld be a good investment by 
the Port in fish&~ies ra&OQrca -.a.-n.,e~ent. 

Please keep ae infan1.ad on the progsese oft.his important aelec::tion. 

Sincerely, 

D-16 
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33BWestFlr5l 
TELEX 4692.30 

PORT OF PORT ANGELES 

Post Office Box 13!i0 
Port Angeli!'$, WA 98362-0251 

July 20, 1988 

Area Code 006 457-8527 
FAX 20 5.4 52-39 59 

COMMISSIONERS 

PrNIClltU 
A NOR EW ,..ISB ET, Saqu im 

Viti PruiderH 
TED SP0 E UTRA, Forb 

8eer1!ftry 
ROBERT M. McCAOR IE. Po,i A11911!19 

Frank Urabeck 
Seattle District 
U.S. Army Corpe of Engineers 
P .o ~ Box C-37 55 
Seattle, WA 98124-2255 

RE: PSDDA, Phase II Preliminary Finding 

This letter is submitted as a follow-up to the Corps public 
workshop meeting held in Por~ Angeles on April 27, 1988. The 
subject of that meeting was preliminary findings for. the PSDDA 
Phase II area. 

At the outset I want to emphasize tne Port of Port Angeles 
has strongly supported the overall objectives of the PSDDA 
effort, which are: 

to provide publicly accffptable guidelines governing 
environmentally safe, unconfined open ~ater disposal of 
dredged material~ 

to idencify acceptable public multi-user unconfined 
open-water disposal sitesr 

to define consistent and objective evaluation 
procedures for dredged material to be placed at these 
sites. 

We believe it ie essen~ial to the economic health of our 
Pore and our community to have available a dredge disposal site 
in close proximity to the Port Angeles harbor. Both the Port and 
our local ind us tries have projects on t.1,e drawing board which 
include dredging and lllhich could depend on having available a 
deep ~ater dredge disposal site. In addition both the Port and 
the City of Port Angeles have to do maintenance dredging 
periodically~ The City has to dredge the mouths of three creeks 
emptying into the harbor for flood control purposes. The Port 
needs to occasionally deepen the small boat launch ramp on Ediz 
Hook, maintain our log booming area at the mouth of Tumwater 
Creek, and maintain adequate water depth at our marine terminals. 
All of these projects could require deep water dispoeal. 

- ■ .. .a IL.. --- ■ L.aL .a ■ .a - T\ , TJ 



Mr. Frank Urabeck 
July 20, 1988 
Page -2-

I am encouraged that the Phase II study has consistently 
included a Port Angeles disposal site to meet the conmuni ty I e 
future needs. And I am further encouraged that the various 
studies throughout the Phase II process have shown the Port 
Arigeles disposal site to have no significant adverse effect on 
either natur~l resources or human use activities. 

Finally, I ha~e been pleased that no special incerest groups 
in our community have opposed a Port Angeles disposal site. 
Initially. &ta meeting primarily for fishermen on He.rch 11, 1997 
it appeared there could be some opposition. Holt/ever, with the 
movement of the site to the ~est in the zone of siting 
feasibility and with a clarification that dredgers from inner 
Puget Sound would not be transporting dredge material to the Port 
Angeles site those initial concerns ~ere allayed. 

In summary, the Port of Port Ft.ngelea has supported the Puget 
Sound Dredge Disposal Analysis from the beginning, continues to 
:support the study, arid hopes for a Buccessful conclusion which 
will include designation and approval of a Port Angeles deep 
water dredge disposal site. This will accomplish the study 
objectives as outlined, enhance the economic viability of 
dredging projects in the Port Angeles harbor and neal"by areas t 
and ~t the same ~ime keep the environment clean and healthy. 

Sincerely, 

PORT OF PORT GELES 

;?tf. ndricks 
E~ecutive Director 

DGH:ga 
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Auqust 3" 1988 

Hr. frank Urabeckw f.E. 
Study Directer 

Ii 

Pu9et Sound Dredge Disposal Analyge 
Depart•ent cf the Army 
Seattle District Corps of Bn91neers 
P.O. Box C'-3755 
Seattle~ Naebin9ton 98121-2255 

Subjeet1 PSDDA Phase 11 Di1posal Sites 

Dear Hr. Urabecks 

As we tast approach the final site &election proeesa for the 
PSDD~ Phase Ir Sites, r would like to a■pha1ize tbe Port of 
Bellingha■'■ desire to maintain disposal option ■ in the Korth 
Pu9et Sound area. 

our pri•ary concern in ■a1ntaining disposal options in close 
proxi■ity to our operation stess fro• the coat ■ avin9a, in not 
havln9 to transport dredge aaterial 9reat di ■ tances. The 
proposed Bellingham Bay non-dispereive aite provides Bellingha• 
Bay, Svlno■ish Channel, r1aa190 Bay, Lu••i Bay and the San 3uan 
lBland areas with a site in relatively clo■ e proxi ■ity to future 
projects, both for new developaent and ■aintenance of existing 
projects. It is noted that the only other non-dispersive site 
currently beinq considered in Rorth Puget Sound 11 at Pait 
Gardner so•e 57 nautical ■ ilea fro• Bellingham Bay assuming• 
loaded bar9e can transit Sw1noaisb Channel at hiqh tide. 

rn auggesting the importance of having a ■ ite in clo ■ e proxi•ity 
to a project, we reco9nize the potential 1■pact of these 1ites on 
the biological/fisheriea co■munity in and 1urrounding the 
d1Bposal areas and the re ■ultant effect tbi ■ ••Y have on tho1e 
•ho ■ake their li•elihood from the varlou1 fisheries. It would 
be our hope that tbose who depend on Pu9et Sound tor their 
livelihood, including those vbo regulate ■ ame, take an objective 
look at quality and technical experti1e vhi~h baa been put into 
the PSDDA proceaa to date. lo process i ■ infallible and 1o•e 
irrever ■ible impacts ■ ay in fact occur in the i ■■ediate vicinity 
of a du■p zone. We ■ust defer to the wide and varied technical 
expertise of the various PSDDA work group ■ 1s to how and to what 
extent these i ■pacts vill be. 

, D-19 
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Mr. Frank Urabeck, P.E. 
August 3, 1988 
Page 2 
Subject, PSDDA l'haae II Di11poa■ l Bites 

We do feel that perhapa the quantities of dredqed ■aterial have 
been overstated in ao■e inataneea and that the frequency of 
dumping ■ay be such that the sites are not impacted to the de9rae 
as originally envisioned. We understand that clu■ping of dredged 
material and poasible obstructing objects auch aa logs, ate., 
which ■ay likely foul nets, ■ight be concerns of fiaher■en. It 
is our opinion that the regulatory agancy(a) supervising these 
sites can and should l■pleaent specific diapoaal criteria ■uch as 
scheduling etc., thue leading to an effective progra■ of 
specific site ■anage■ent for any given location. 

The Port of Bellingha■ through our ownarahip and leaaaes 
represent sole ownership along the I & J, Squalicu■ and• 
portion of the Whatco■ Waterwaya ■ ervad by Bellingha■ Bay. In 
addition, we are the aole operator of the 1700 vessel Squalieu■ 
Karina in Bellingham and the 400 veaeel Blaine Karina. 

It is imperative that we provide our tananta along the indicatad 
waterway and facilities with projects at raasonabla cost. It is 
ironic that the fishing industry is situated on botb aides of 
this fence, in fact they depend on the Bay for their livelihood 
and also depend on the waterways to bring tbeir co■■ odity to 
market and the ■oaring of their vessela in our ■■rinaa. It ia 
therefore very i■portant to ,aak a balance in providing projects 
at least coat and without serious adverse environmental i■pacts. 

We feel that the PSDD~ group haa ■ade excellent progress to date. 
We are fully supportive of the dredging atudy and are looking 
forward to an early completion of the Phase II work. 

Do not hesitate in contacting our staff, if we can be of any 
assistance in the cloaing phaaea of th• study. 

Sincerely, 

fra,JJJi f j'fe,.,:.,, 
~ F~e■ingc/ 
Executive Director 

DCF/en 

,, I: C ' 
>,.,_ ,,_ J,_J 

..,:,.t •• ~,.k,--~ , " j,><.·,,.. "'" ~ 
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~T ol a1 _____ _ 
P.C. Bo)' 118t PORT TOWNSEND 

2ill Washir,gtcn Street Por1 TOWN.end. Washington 98368 Phone: 12061 385--Z3!i5 Seanle: 464-77'J7 SCAN: 576-7207 

June 28, 1988 

Mr. F~~nk Urabeck 
Seattle District 
u.s. Army Corps. of Engineers 
P.o~ Box c-3755 
Seattle, Washington 98124-2255 

Mr~ Urabeck, 

We have reviewed the Phase I I Prel imi muy Findings of the Pllget Sound 
Dredged Disposal Analysis. We are very supportive of the pr:ogram as 
it is developing. 
As you may be aware~ t:.he Port of Port Townsend adopted its 
comprehensive plan in 1982 which calls for doubling the size of our 
present marina,. As a sma 11 port with limited capital resources, it is 
irnpor tant that a deep water deposal site be located relatively close 
to Jefferson County. Therefore, ~e are very pleased that you have 
located two sites within the Straights of Juan de Fuca that rneet your 
standards and our requirements. 

The Port of Part Townsend wishes to be on record supporting the 
preferred site and or its a 1 tern,:1te site located in Jefferson County~ 

cc. The Cornmission 
GB':l/rb 

k~ ~ ~,..,,(.../ 
Ct,' ,.rt... 

.Jtll ,,.,,., I J ~ ""' ... i) M I""\ 
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PORT OF 

ANACORTES~. 
P.0 BOX ;9-, I ANACORUS, WASHINGTON 96221-0297 U S,A I TELEPHONE 12otll 293,-313'1 I FAX [2061 293 9608 

June 20, 1980 

Frank Uni.beck 
Army Corps of Engineers 
Seattle District 
4735 East Marginal Wey South 
Seattle, WA 98134 

near Mr. Urabeck: 

The Port of Anacortes has, since its inception, regarded the 
ability to dredge its waterways as a necessary and essential 
function. The Ports' pr-operty is primarily located adjacent to 
navigable waters and the majority of its operations are directly 
related and dependent upon water uses. 

With the Ports main centers of operations related to water 
activities the majority of its income is derived directly from 
these centers, The Port of Anacortes maintains two deep water 
berths which rep:.esent an integn1l part of the Marine Terminal 
operations. These berths with their associated piers provide 
shipping facilities for lumber, logs, petroleum coke and sulfur. 
The Port also operates Cap Sante Boat Haven which is a public 
marina and provides approximately 1000 moorage slips for both 
pleasure and commercial craft. Additionally, the marina offers 
upland support facilities for the benefit of the water dependent 
vessels. 

On a regular basis the Port is reguired to dredge material from 
these facilities either to maintain a aafe operating area or to 
invest in additional facilities by dredging in new areas. The 
benefits (the majority of the ports income) for providing end 
maintaining Bdequate water depths for water borne commerce Bnd 
recreational boating dictates the continuous effort of the Port 
to provide these facilities at the lowest possible cost. 

Dredging projects CBn be broken into two bBsic parts. The actual 
dredging of material being first and the physical disposal of 
this material being the other. The cost of dredging material can 
generally be detennined by quality and guantity of the materials. 
The disposal of the material however, pases a more complex 
problem. Will the dredged material be permitted disposal in
water or will it be at 8n upland site? What will be the 
restrictions for each site? One extremely important aspect is 
the distance the disposal site is located from the projects' 
locBtion. 

DON CHILDS 

'°"~'"'0"" 
BENJAMIN ROOT 

co>m,ss,o"'" 

D-22 
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Page two 

When it has been permissible, the Port of Anacortes has for 
several years, disposed of its dredge material in-water at the 
site that is now being designated es the Rosario Strait Site. 
This particular location, because of its proximity to the Port, 
allows us in-water disposal at raletively economical costs. 
Without the ability to use this specific location the Port would 
very likely incur significantly higher disposal costs, which 
would have to be passed on to all of the users as well the public 
in general. 

We at the Port of Anacortes strongly support and urge that an in
water disposal location be mainteined at the Rosario Site. 

Please contact me o~ ~ny member of our staff if any further 
information is required regarding this moat important issue. 

Sincerely, 

~~ff.g 
~se;'. Miller 

Director of Marketing & Development 

D-23 



J)orl &9eles .Salmon (tub 
_, ,if/ .. ANNUAL l'OliT ANGELE> ._.<MOW DER/JY 

"-Offi..Bo,UO 
PORT ANGllU!S, WASHlNGTON 118362 

August 10 1988 

?rank Ul'abeck 
Seattle District 
U.S. Ariey Corpe of Enbineers 
l'.O. Box C-3755 
Seattle, Wh 98124 

.-.E: PSDDA Phase 11 Preliminary Findin~: 

}ne Port Angeles Salmon Club, a non profit or&anization,leases 
e. port.1.<>n o/ E<'iz Hook !'rom the City of' Port Angeles for the 
purpose of' conductin3 an enual Salmon Derby, this Labor Duy 
week end ,.,111 be our rif'ty .first Derby. 

In addition to the Sal~on Club De~by, the preraises are used 
thruout the sll!ll!ller months by countless fishen;ien from around 
the Northwest, Derbies are also sponsored by Fraternal orders, 
Labor organizations, American Legion, Handicapped or speci:,.l 
?-,::i.,le groups and others, 

As lease holder it is our obligation to ~aintain tr.a premises 
including t:'le mu2.ll bon.t launch ramp. At the present time their 
is need for som,:; dre ;~in.1 to aJ..lo,1 use during, low tides. 

Ynere.t'rre we s·•-1:'POI't the position 
in their r;,cpiest for an open water 
:,m.teriaJ... 

of' the Port of' Port Anr::eles 
disposal site for dred3ed 

Sincerely, 

Port Angeles Salmon Club 

~,c 
j).~ t- ✓.u 
Si-v-<. 71/1 
J~,4,, w~it e,......,__,. 

/:v#. r"J .. ,,, r 
Jot.,-, ,,,.,,,, /,., k 

Paul lllygind 
President 
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Inner Sound Crab Association 
Dirk Visser, President 
1776 Emerald Lake Way. Bellingham, 9l'.l226 

Mr. Frank Urabek 
u. S. Arniy Corps of Engineers 
Seattle District Engineering Dept. 
P. 0. Bo.t C 3755 
Seattle, WA 98124-2255 

Dear Hr. Urabek, 

The executive board of the Inner Sound Crab Association was pleased 

to recently learn that the proposed disposal site for dredged material 

near Blaine in the Strait of Georgia has been dropped from further consi

deration. 

We felt that your presentation of the proposal last spring and the 

discussions which developed were very instructive for all groups concerned, 

the public media included. In listing the public comments received as a 

major factor in the decision you have made an incremental, but significant, 

step toward building credibility and cooperation among all concerned 

citizens and industries. We all share the common goal and responsibility 

of making Puget Sound the best place it can be. 

With our concurrence in your decision to abandon the deep water 

dispersive strategy at this location, we must include a continuing caution

ary note: We remain fundamentally opposed to the idea of underwater disposal 

unless it is approached from the point ot view of repair to toxic or 

marginal zones. Studies indicating damaged areas must be carried out so 

that relatively clean fill can be used in a revitalizing and enhancement 

sense, ~e feel dredged sediments are often overlooked as potential value 

for upland uses, and that they are an obvious liability for the marine 

ecosystem and food chain unless handled with systematic knowledge and 

precision. A particularly valuable specific marine use is the clean 

sediment "cap" which can be used to contain an existing troubled area. 

' , I.,~ 



Until these views become more firmly established in the dredging industry, 

upland construction industry, the regulatory agencies, and society as a whole, 

we will continue to express ideas suggesting the long-term benefits of inte

grative, restorative, management. 

All of us are caught in the balancing act of getting the job done and 

making it pay. The trick, as we do it, is to make things a little better 

for the next time around. nits is a tough one, but it's the big one. 

Once again, we applaud not only the decision regarding the Strait of 

Georgia site, but perhaps even more importantly, the responsible orienta

tion which we have found evident in working with your agency on this 

challenge. 

- - for the resource, and what it means ••• 

DY/jc 
cc: Al Swift - U. S. Congress 

Booth Gardner - Governor 
Pete Kremen - Rep 42nd Dist 
Ann Anderson - State Senate 

D1-.-k Visser 

Dr. Fran Solomon - Dept of &ology, Bellingham Work Group 
Joe Blum - Director, Dept of Fisheries 
Leo Mullen - Bellingham Herald 
John Hesburg - Seattle P-I 
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EXHIBIT E 

Total and Indian Fisheries Harvests from 
Selected Puget Sound Areas, 1985-1987 Annual Averages 
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EXHIBIT F 

INDIAN COORDINATION AJfD CONSULTATION 
FOR THE PHASE II PSDDA STtJDY 
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Indian Coord1nat1on and Consultat1on 

Purpoll: Some of the letters of comment received on the DEIS and listed in 
Exhibit C which 1nd1cated that there was insufficient evidence of coordination 
and consultation with affected tribes. This exhibit is presented and text has 
been roodif1ed 1n the fEIS to include and ans..,r concerns expressed by Indian 
tribes. Specific responses to tribal concerns are included 1n Exhibit C. 

During the PSDDA study, cons1derable effort• were made to assure tribal 
participation and understanding of the nature of the PSDDA study, and that 
tribal concerns aere heard and addressed. The following broadly describes these 
elements. 

Boopin• end 11.ilin•• of l1Nl1tt1r1. Affected tribes and their representative 
organizat1ons (such as Point Bo Point Treaty Council and the North•est Ind1an 
Fisheries Commission) which fish in the Phase l and JI areas received scoping 
notices, the PSDDA newsletter, copies of draft and f1nal docu111ents for Phase I 
and draft doc\11118nts for Phase II, and notices of public meetings. These 
include: 

Tulalip Tribes 
Muckleshoot Tribe 
Puyallup Tribe 
Suquamish Tribe 
Yakima. Tribe 
Lu111121i Tribe 
Swinomish Tribe 
Duwamish Tribe 
Samish Tribe 
Snohomish Tribe 

Nisqually Tribe 
Squaxin Island Tribe 
JBJ11Bstown Tribe 
Port Gamble Tribe 
Lower El.tla Klallam 
Port Gamble Klallam 
Stilliclllll Tribe 
Nooksack Tribe 
Skykomish Tribe 
Snoqualmie Tribe 

IDPk (hooupl &11d Other Jop111111. The PSDDA study 1s organized into special
interest work groups dealing with aspects of the large and complex study. The 
Disposal Site Selection Work Group (DSWGl, which considered all aspects of site 
selection studies and discussed reaulta of site-specific studios, fiS attended 
by representatives of the Lum.mi, Muckleshoot, Squax1n Island and Tulalip tribes, 
who received mailings of meeting minutes and the Phase I and II Disposal Site 
Selection Technical lppendices. The Evaluation Procedures Work Group (EPIIU), 
which developed procedures and guidel1nes for assessing the quality of dredged 
ma.terial and delineating which materials are acceptable for unconfined, open
water disposal. EPIIU was attended by representatives of the Northwest Indian 
Fisheries Commission, Squaxin Island, Muckleshoot, and Tulalip Tribes, -.tic 
received mailings of meeting minutes and the Evaluation Procedures Technical 
Append1x. The lla.nagement Plan Work Group (IIP'IIG) had the responsibility for 
development of management plans for use of each unconfined, open-water site. 
IIIPWG invited members of the trlb&s to participate, but there ..,s no 
part1c1pation that occurred. Tha Phaae l tu.nagemant Plan Technical Appendix and 
the Phase II, draft and flnal lla.nage...,nt Plan Reporta (which contain tbe a1te 
management plans for the Phase II areal -re distributed to the tribes. The 
first annual PSDDA Annual Review Meeting on February l5, 1989, ..._, alao attended 
by a tr1bal representative. The Puget Sound water Quality Authority meet1ngs at 
which PSDDA dredged material management plans -re d1scu1sed were also attended 

,_, 



by tribal representatives. 

IIHtintt an4 Co,r11pon41no1. This provides a brief record of important contacts 
on specific PSDDA-related Issues that have occurred. ('lihile some of these 
meeting, included Phase l tribes, the focus is on Phase II area tribes.) 

Puyallup Tribe, 

• September 7, lQBQ meeting with Tom Deming, Tribal Biologist; Bill 
Sullivan, Env,ron!D9ntal Director; and R\188 Hanley, Tribal Biologist. 
DilCU81ions included Phase II actions, Indian concerns, and points-of
contact for staff and 404 per~it public not1ce 1Mil1ngs. 

• ll&eting on September 24, IQ86 •1th all Phase I area tribe&, attended by 
Tom Deming, Tribal Biologist for Puyallup Tribe; Paul Hickey, Tribal 
Biologist, 11\Jckleshoot Tribe; Dee Ann Kirkpatrick, Tribal Biologist, 
Suqua.m1sh Tribe; and Daryl Will1a1118, Tulalip Tribe. Discussions included a 
number of Phase I and some Phase II ,s,ues and co1D1111nt1 en the imp,act 
analylil in Pha,e I EtS. 

• Letter of September 17, 1Q86, relating to masting of Septellber 24, 1985 

L,_i Tribe; 

• September I, 1g9g .1118et1ng •Ith Larry Kinley, Tribal Ch&iraan, to d1scuss 
concerns railed in co1111Hnt !attars on DKIS. 

• August 4, Jg99 telephone call to llllrle Jefferson, Director, Lt11111ni Indian 
Fi1her1es. llfr. Jefferson indicated that the Tribal Council had decided that 
the request to ,nterview tribal crab fishere11&n (See belo•) was denied. 

• Letter dated July 12, Jg9g to •rle Jefferson, Director, Lu11111i Indian 
Fisheries. Letter contained quutions for interview •ith tribal fishermen 
on Bellingham Bay crab harvests and request tribal approval tor conducting 
intervie•s. 

• June 5, 1g9g telephone call to llllrle Jefferson, Director, Lumn.1 Indian 
Fisheries, and Mike M<!Kay, Tribal Biologiat. Diacuesions included tribal 
concerns and PSDDA representatives asked whether, in the abeence of any 
Indian harvest data for crab that -s specific to the Bellingha• Bay site, 
interviews with Lunmi tribal sbellfilber-n miSht be made. 

• Letter dated July 19, IQ89 to llllrl• Jefferson, Assi1tant Director, LU1111112 
Indian Fisberiel. Letter responded to concerns railed about tbe selection 
of a Site in BellinSham Bay, and question■ the Tribe railed about the 
~equacy of resource studiel p ■ rfcr,..,d. 

, ••tins •ith Tribe, January 31, 1ge9. Discuniona included tribal 
concern• and the relation1hip of the PSDDA 1ite to the LUBII llarina 
proposal. 

• Correspondence dated Jvly Jg, 1ges, •Ith M1ke llcKay, Tribal Biolosut . 
Letter transmitted Wasbington Depart,..nt of Fisheries letter concerning 
Bellingham Bay site. 
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Nisqually Tribe: 

• AugUBt 29, 1989, talapbone call to Oaorge Walter, Environmental 
Coordinator, Hisqually Tribe. Call ..,a made to request a meeting to 
discuss tribal concerns about PSDDA; Mr. Walter indicated that the Bureau 
of Indian Affairs should provide review of PSDDA reports, and the Tribe had 
no official position on PSDDA. 

Squaxin island Tribe: 

• July 14, 1987 meating and C11ailing1, Diacuuiona included EIS 
altarnativea, chronic sublethal testing, Joint CDanaga~ant of fisheries by 
tribes and Washington Department of Fisheries. 

•Callon Jla.rcb 26, 1987, regarding Squaxin Island Tribe's concerns. 

Bureau of Indian Affairs: 

• Telephone call to Dan Thayer, AugUBt 21, 1989. 
accuracy of the memorandum ol the call ol July 26, 
suggestad BON additional language. 

Call to get input on the 
1989. Mr. Thayer 

• Telephone ca.II to Dan Thayer, July 211, 1989. Call to diScW!B the i.nues 
ra1sed in the Fish and Wildlife Servica/Buraau of Indian Affairs comment 
lettu (see Exhibit Cl. Mr. Thayar provided the names of contact persons 
at the Puyallup and Nisqually Tribas, and PSDDA representatives agreed to 
consult with the tribes. Mr. Thayer indicated that BIA wishes 
clarification cf consultation in the FBI$, and that comments made in the 
BIA letter rapresent comments received from the tr1bas . 




